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Form 101.2 (R3-03) Calculation Number 0SC-8623

REVISION DOCUMENTATION SHEET

Revision
Number

Revision Description

0

Initial Issue of Calculation.

1

General - Editorial and formatting corrections thought the document are not marked with
revision bars. All existing pages have been deleted and re-issued as Rev 1 due to page
number changes.

General - Have changed “MSI” to “Service Unit” for making software changes.

General - All OAC point descriptions have been revised to hard match PRODAC database
description. For all digital points ensured that both the “RESET” and “SET” messages were
included.

General - Changed “Tag Number later” to “Tag Number TBD” to facilitate electronic
searches.

General - Removed current setpoints from discussion section of function.

Section 1.5 - Changed table description to match parameter value for S/D Bypass setpoint.
Section 1.10 - Clarified what NI range ICS needed.

Section 1.11 - Clarified what NI range ICS needed.

Section 2.1 - Deleted “fast.”

Section 2.5.1 - Added “...and associated alarms.”

Section 2.5.3 - Changed “RTDs” to “RTD.”

Section 2.8 - Corrected EDB tag‘s and descriptidn to match.

Section 3.1 - Completed sentence “Delta flux times the flux gain. Wlth “...equals power
imbalance.”

Section 3.4.2 - Clarified requirement. This is not intended to be an automatic function.

Section 3.5 - Revised Proposed Algorithm and Trip Conditions to remove reference to 2.Max
functions. Closed open item 29.14 for Payg-a and Payg-s. Added channel identifier to
description for each gain factor. Changed units to N/A for each gain factor.

Section 3.6.1 - Removed discussion of 2.Max function.
Section 3.6.7 - Added section to discuss existing STAR system.
Section 3.8 - Clarified that RC flow filtering can be done via either software or hardware.

"Section 4.1 - Added that inputs are shared with RPS function #6.

Section 4.10 - “Input Signals”.were incorrectly listed as “output signals.”
Section 4.11 - Clarified what RC pressure range the ICS needs.

Section 6.6 - Removed 2.min from New Algorithm. Added “or equal to” to first sentence of
discussion.

Section 6.7.1 - Removed 2.min from discussion of new design features.
Section 7.1 - Added that inputs are shared with RPS function #6.
Section 7.7.2 - Added process signal IDs.

| Section 7.10 - Added reference to OSC-8695 for actual setpoints

Section 8.7 - Clarified that second contact is an “open” contact to initiate a channel trip.




Form 101.2 (R3-03) Calculation Number 0SC-8623

Revision

Revision Description
Number .
1 (cont.) | Section 9.7.1 - Flux in first sentence is not the 2.max value.

Section 11.1 - Clarified wording.
Section 12.1 - Deleted first sentence as it is not relevant to this function.

Section 12.5 - Changed parameter range for second maximum of delta T to “calculated
value.”

Section 12.6.1 - Added “...and associated alarms.”

Section 13.1.1.5 - Corrected ranges for NI equipment.

Section 13.1.3 - Added new section for NI power supply monitoring requirements.
Section 13.2.2 - Open item has been closed.' Deleted reference. -
Section 13.3 - Revised requirement so that channel E alarms only to OAC.
Section 13.5.1 - Revised wording of first two sentences for clarity.

Section 13.10 - Added missing section for Manual Reactor Trip.

Section 13.11 - Changed “class” to “classified.”

Section 13.11.2 - Added “Coolant” to header.

Section 13.11.3 - Added missing section for RC Flow.

Section 13.11.4 - Clarified what NI range ICS needed.

Section 13.11.5 - Changed StatAlarm assignment for NI-9 Power Supply Failure from 1SA-
55 to 1SA-54. Revised output ranges to ICS.

Section 14.2 - Added unit to StatAlarm panel descriptor..
Section 14.4.6 - Added new section to list existing S/D Bypass OAC points.
Section 15.7 - The Reset value for Rsp press Was changed from “Manual” to “Auto.”

Section 15.8.1 - Clarified difference between TXS Logic Channel and TXS Actuation
Channel.

Section 15.8.2 - Clarified how permissive state for HPI Bypass should be implemented.
Section 15.8.3 - Add discussion of Concept of Operations for'use of RESET function.
Section 15.11 - Added information related to DLPIAS change order.

Section 15.14 - Added DLPIAS pressure signals to output table. '

Section 15.15 - Revised order of Channel 2 devices to match equivalent device from
Channel 1. Added ES actuated position for all devices to table.

Section 15.16 - Added ES actuated position for all devices to table.
Section 16.7 - The Reset value for Rgp press Was changed from “Manual” to “Auto.”

Section 16.8.1 - Clarified difference between TXS Logic Channel and TXS Actuation
Channel.

Section 16.8.2 - Clarified how permissive state for LPI Bypass should be implémented.
Section 16.8.3 - Add discussion of Concept of Operations for use of RESET function.
Section 16.11 - Added reference to DLPIAS.

Section 16.14 - Correct Ch 3 & 4 Manual pushbutton descriptions.

Section 16.15 - Added ES actuated position for all devices to table.

Section 16.16 - Added ES actuated position for all devices to table




Form 101.2 (R3-03) Calculation Number 0SC-8623

Revisi
evision Revision Description

Number i

1 (cont.) | Section 16.17 - Added existing OAC point 10D1879.

Section 17.7 - The Reset value for Rgp press was changed from “Manual” to “Auto.”
Section 17.8.2 - Add discussion of Concept of Operations for use of RESET function.
Section 17.13 - Added “All” for consistence with similar sections.

Section 17.15 - Added ES actuated position for all devices to table.

Section 17.16 - Added ES actuated position for all devices to table.

Section 18.8.1 - Added Concept of Operations for use of RESET function.

Section 18.15 - Added ES actuated position for all devices to table.

Section 18.16 - Added ES actuated position for all devices to table.

Section 20.1, 20.2, and 20.3 - Revised layout {window descriptions) based on OPS
feedback. :

Section 20.4 and 20.5 - Re-printed layout to remove graph lines.
Section 20.6 - Added discussion of how Auto/Manual pushbuttons should work.

Section 20.7 - Made change to Trip/Reset lens color based on humans factors review.
Added reference to StatAlarm windows to be used with HPI and LPI Bypass per change
order 2004-03

Section 20.8 - Removed reference to StatAlarm windows to be used with HPI and LPI
Bypass and moved info to Section 20.7. '

Section 22 - Added requirement to REFLASH certain StatAlarm windows as shown in the
tables. Added unit number to StatAlarm panel numbers were missing.

Section 22.6 - Corrected existing descriptor for panel 1SA18.
Section 23 - Minor wording changes through out section.

Section 23.3 - Added note at beginning of section to describe how the S/D Bypass key
switch will be used.

Section 23.4.5 - Added table to list existing OAC points.

Section 23.6.4 - Clarified that the intent is to annunciate the channe! trip status and just not
manual trip key switch position.

Section 25.1 - Provided additional requirements on how to perform channel checks various
cases.

Section 25.2 - Clarified how test machine will interface with TXS.

Section 25.3 - Revised wording for clarity.

Section 25.4 - Renumbered section. Deleted note.

Section 25.5 - Renumbered section. Added additional requirements to define OAC points.

Section 25.6 - Added new section to define GSM screen requirements per change order
2005-08. '

Section 25.6.7.3 - Added table to list existing OAC points
Section 25.7 - Added new section to define failure handling requirements.
Section 26.2.1 - Corrected document ID.

>Section 27.1 - Added AREVA change orders.

Section 27.8.8 - Corrected title of OP/1/A/6101/001.




Form 101.2 (R3-03) Calculation Number 08C-8623

Revision - Revision Description

Number

1 (cont.) | Section 28.1 - Added AREVA change orders.
Section 28.4 - Added FSAR Chapter 15 to references.
Section 28.8 - Added calculation OSC-5064 to references. -
Section 29 - Updated status of open items.
Section 30 - Added new section to define Diverse LPI Actuation System design.

2 Overview - Revised overview section to resolve software V&V open items 01.0225 and

01.0193.
Added list of Acronyms and Definitions to front of document.

General - editorial and formatting changes to improve readability and consistency of use of
terms through document.

General - replaced usage of the term “TXS logical channel” with “TXS instrument channel” to
be consistent with usage of the terms in T/S submittal to resolve software V&V open item
01.0371.

General — All Sections with parameter tables having a “Trip Reset” value, clarified that the
automatic reset was a “trip comparator automatic reset.”

General — Sections 1 through 12 Design Features, added sentence that “Following a reactor
trip, the reactor trip breakers must be reset by the Operator prior to restarting the unit.”

General — All sections regarding Setpoints for trip functions, revised or added clarification
that “Actual in-plant setpoint derives from instrument uncertainty/setpoint calculations or
other references...and may include additional margin.” Deleted similar clarifications from the
parameter tables.

General — All sections with Process Parameters for New Algorithms, added clarification
concerning adjustable parameters via the TXS Service Unit and that when an adjustable
parameter can be entered from a GSM screen, the GSM screen shall enforce the range
limits of the entered value.

General - Deleted word “measured” from algorithms and tables when refereeing to the 2.min
(2.max) values.

General — Deleted “NNI” term from ICS/NNI signal destinations.

General — Added note that “IN TEST” computer points may be provided by a summary Test
Enable point with individual pseudo points being created at the OAC.

Sections 1, 2, 3, 9, 10, and 11 Algorithms and Process Parameters Tables — revised to
indicate that all six functions use the same signal to indicate reactor power (total neutron
flux) and that total flux = upper flux + lower flux) x Gain (flux) (Gain set to 1.000). (Open Item
01.0208).

Sections 1.5, 1.6.2, and 1.6.3 - Revised to clarify the definition and requirements for Normal
High Flux Trip Setpoint, S/D Bypass High Flux Trip Setpoint and Variable High Flux Trip
Setpoint as requested by software V&V open item 01.0192.

Section 1.10 - Revised to clarify table to indicate that NI-5, 6, 7, & 8 control room indicator
signals are from the summing amp to resolve software V&V open item O1.0196.

Section 2: revised portions to clarify dTgain = %RTP/100% RTP/°F (ratio relating a fractional
change in NI flux signal per 1 °F change in TCOLD). Revised the preliminary dTgain value
to 0.007 as requested by Duke Safety Analysis. Clarified QmaxF description and slope
terms to be consistent with Section 3 Flux/Flow/Imbalance.

Section 2.7: Added time response requiremeht for the flow signal portion of rack, due to use
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Revision N o
Number Revision Description
2 (cont.) of QmaxF term in the algorithm which utilizes flow, after discussions with Duke Safety

Analysis. :
Sections 2.9, 4.12, 7.12, 8.12, 12.10: Added back in the output tables the requirement that
the process signal “IN TEST” OAC points be provided over the gateway. (Open Item
01.0197) '

Section 3: Section rewritten entirely to provide clarify parameter terms, add additional details,
and delete unneeded breakpoints and slopes that were added for potential future use. Barn
curve breakpoints and slopes now provided are the same'as in the existing system.

Updated the parameter values to use breakpoint and slope values in the current COLR (will
require update for next fuel cycle prior to startup). Updated flow gain value to most recent
data (will require update after startup from refueling). (Open items 01.0198, 01.0199,
01.0200, 01.0201, 01.0202, 01.203, 01.204, 01.0261)

Section 3.8: Added time response requirement for NI signal portion of function.
Section 3.10: Added ranges for flow transmitters to table.

Sections 4.6, 4.7.1 and 4.7.2 - Revised to clarify the definition and requirements for Normal
High RCS Pressure Trip Setpoint and Shutdown/Bypass High RCS Pressure Trip Setpoint
as requested by software V&V open item 01.0209.

Section 6.6 — Clarified that Kvp and Po were constants (settable). For function 6 discussion,
revised first sentence to better define requirement for when a reactor trip based on this
function is expected.

Section 8.7.1 - Revised to clarify intent as requested by software V&V open item 01.0212.

Section 10.7.1 - Replaced “¢m2.Max” with “pm” in the first sentence to address software
V&YV open item 01.0214.

Section 11.14 - Added “(Info Only - located in RCP Pump Monitor Cabinet & not RPS) to
OAC points 01D2412, 01D2413, 01D2414, 01D2415 to resolve software V&V identified
open item 01.0357.

Section 12.6 - Corrected the cold leg to use with channels C and D to match algorithm.
Section 13.8 - Deleted “downstream of summer for total flux function.”

Section 15.1 - Corrected section to correctly describe the relationship between HPI actuation
and RB High Pressure initiation logic as identified in project open item 01.0386.

Section 15.5 - Corrected section to correctly describe the relationship between HPI actuation
and RB High Pressure initiation logic as identified in project open item O1.0386.

Section 15.8.2 - Section revised to address issues identified in software V&V open items
01.0216 and 01.0221. Added requirement that Bypass Removal logic should be based on
2.min value of the pressure from all three channels (01.0221). Revised last sentence to
correct error. The comparators are not reset but must be bypassed prior to resetting the
actuation channel (01.0216).

Section 15.12 - Corrected existing StatAlarm description for windows 1SA7-6, -15, -24 to
match as-built plant drawings. Correct description is “HP” not “HPI.” This discrepancy was
identified in software V&V open item 01.0224.

Section 16.1 - Corrected section to correctly describe the relationship between LPI actuation
and RB High Pressure initiation logic as identified in project open item 01.0386.

Section 16.5 - Corrected section to correctly describe the relationship between LPI actuation
and RB High Pressure initiation logic as identified in project open item 01.0386.

Section 16.12 - Corrected existing StatAlarm description for windows 1SA7-7, -16, -25 to
match as-built plant drawings. Correct description is “HP" not “HP1.” This discrepancy was
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Revision . . o
Revision Description

Number

2 (cont.) identified in software V&V open item 01.0224.
Section 16.8.2 - Section revised to address issues identified in software V&V open items
01.0216, 01.0228 and 01.0367. Added requirement that Bypass Removal logic should be
based on 2.min value of the pressure from all three channels (01.0228). Revised last -
sentence to correct efrors. The comparators are not reset but must be bypassed prior to
resetting the actuation channel (01.0216). The parameter for bypass removal setpoint was
not correctly identified (01.0367).
Section 17.5 - Corrected section to correctly describe the relationship between RB High
Pressure and HPI and LPI actuation as identified in project open item 01.0386.
Section 17.16 - revised table to correct error identified in software V&V open item 01.0373.
Correct ES position for valves 1LP-21 and 1LP-24 is “FULL OPEN.”
Section 20.6 - Deleted Keowee from description of Load Shed function for consistency.
Section 21.0.- Revised to clarify that it is the RO Relays that are re-energized on RESET as
requested by software V&V open item 01.0234. ’
Section 22.4 - Corrected new alarm contact input status for windows 1SA5-7, -19, -31, and -
43.
Section 22.5 - Corrected existing StatAlarm description for windows 1SA7-15, -16, -24, and -
25 to match as-built plant drawings. Correct description is “HP” and “LP” not “HPI” and “LP1.”
This discrepancy was identified in software V&V open item 01.0224.
Section 23.3.1 deleted sentence stating that the keys are removable in the OFF and ON
positions, not a software functional requirement and a change order may make these non-
removable. '
Section 23.4.2.2 clarified that the Manual Bypass switch faults the signals to the trip
functions of the other channels.
Section 23.6.3 clarified that no interlocks are allowed between channels.
25.5.9: Added new general requirement for OAC alarms for indication of maintenance
bypasses (including test bypasses) per IEEE 608-1998 requirements. (requirement already
addressed individually for most functions, this is general requirement).
Section 27 - Corrected drawing titles for OEE-138-61, OEE-138-63, OEE-138-64, and OEE-
158-10 to match the title block as show on the drawings.
Section 27.2 & 28.8 added OSC-8695 to references.
Section 28.2 added Core Operating Limits Report to references.
Section 29.18 closed OPEN Item.
Section 30.8 - Corrected StatAlarm assignment for DLPIAS to match window description in
Section 22.2 and on design drawings.

3 Sections 2 and 12. Removal all information concerning Functions 2 and 12 from these

sections. These future functions will not be implemented in the software program at initial
issue of the software to Duke. These sections will remain reserved for future use. Revision
also made to Sections 1.9, 1.10 to remove references to these sections.

15.8.3, 16.8.3, 17.8.2, 18.8.1 Trip/Reset functions: Deleted the requirement that the Trip
pushbutton trip the associated channel via an input to the TXS channel logic (the
requirement that the Trip pushbutton‘initiate a trip directly to the associated Channel output
relays bypassing the TXS remains). This change was made as a result of the FMEA

identifying a single failure issue of the binary input.
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3 (cont.) | 23.5.1 Clarified that only channels A, B, and C had ESFAS functions affected by the Change
Enable switches on RPS. Deleted RPS Channel E from this section on Change Enable
switches, Channel E Change Enable is already addressed separately in section 23.11.
25.1.3 Deleted reference to Tcold, this was part of RPS trip functions #2 and #12 which will
not be implemented in software for this modification.
25.1.8 Deleted Tcold comparisons requirements, , this was part of RPS trip functions #2 and
#12 which will not be implemented in software for this modification.
29.11 and 29.16, added note that RPS Trip Function #2 has been deleted from this
functional description.
30.1 Provided further clarification that the DLPIAS Figure represents the proposed design
concept and is not intended to represent the final design.
30.7 Corrected the range of the isolated RC pressure signal to DLPIAS (4-20mA, not 0-
20mA).
Corrected header information in multiple sections to correct formattlng errors and for
consistency.
Deleted several references that were not used.

4 Various formatting and spelling typo’s were corrected.

Sections 1.4,3.4,4.4,54,6.4,7.4,8.4,9.4,104, 11.4,15.6, 16.6, 17.6, 18.6 revised note
for source of setpoints to read “Actual in-plant setpoints are listed in OSC-8695, Unit 1
Software Parameters for. TXS Plant Protection System”.

Section 1.10, 4.11, 5.11, 6.10, 7.11, 8.11, 9.11, 10.11, 11.14, 1512 16.12,17.12, 18.12
added the word EXISTING to the tables to agree with section 3.11.

Section 1.10, added “via SNV1” to indicate the signals from the PRTM are buffered out to the
ICS & indicators (non-safety) via the SNV 1’s.

Section 1.11, replaced “Tag Number TBD” with the EDB tag numbers for the bipolar and
high voltage, added EDB tag numbers for the linear amps & high voltage power supplies,
revised “See also 13.1” to “See also 13.11".

Section 3.2.1, deleted “difference amplifier” from first sentence.

Section 3.4.4, replaced “allowable power” with “Allowable Thermal Power” sinceitis a
defined term in the ONS Tech. Specs.

Section 3.5, corrected note below table from “provided below” to “provided above

Section 11.14, corrected 4 computer point table entries to “To Be Deleted”, added 4 new
computer point entries and noted as H/W (hard wired).

Section 13.2.2, reworded section, requirement for banana plugs for testing has been deleted,
GSM screen is used instead. '

Section 13.5.1, deleted the word “switch” and replaced with “existing plug connections®.
Section 13.11.4, revised EDB tag numbers for linear amps and power supplies.

Section 15.14, revised item 1SA7-33 description to match table 22.5 description.

Section 15.15, corrected item 1GWDVAO0013(1FDW-108) to 1GWDVA0013 (1GWD-13).
Section 16.14, revised item 1SA7-42 description to match table 22.5 description.

Section 17.12, deleted annunciator window location from descriptor column.

Section 19.3, deleted second “NOT OPEN” in descriptors for points 01D0126 & O1D0127.
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4 (cont.)

Section 20.1, deleted last, redundant sentence from first paragraph.

Section 20.7 changed TRIPPED lights in TRIP/RESET pushbutton back to white lens -
color. HFE change was rejected by ONS Operations.

Section 22.2, revised table new descriptors to agree with soft match descriptors as
requested by ONS operations.

Section 23.9.1 & 23.9.2, revised cabinet numbers to match keyswitch document.

Section 27.7, added new uncertainty calculation references, removed “FUTURE” from
0OSC-8695 reference.

Section 27.9 added 51-5045379-02, “Design Specmcatlon for Key Locks and Key

Switches”

Section 28.8, added new uncertainty calculation references, removed “FUTURE” from
OSC-8695 reference.

Section 28.11, deleted redundant entry for 38-1288545-00 (also in section 27.9).
Section 30, deleted the word “proposed” from various places.

Section 30.1, updated DLPIAS system sketch, revised system feature description.

Section 30.2, 30.3, revised bistab.le trip & reset setpoints based on DLPIAS uncertainty

calc.

Section 30.4, revised discussion of Design Features, deleted reference to change order,
added DLPIAS OVERRIDE switch discussion.

Section 30.5, revised Safety Classification discussion.

Section 30.7, 30.8, added DLPIAS OVERRIDE switch information, added EDB tag
numbers corrected descriptors in table.

Section 30.12, added DLPIAS OVERRIDE swnch to Iayout revised RESET pushbutton to =

ENABLE pushbutton.

General

General —
General —
General —
General -
General —

General -

— Changed “FANP” and “Framatome ANP” to “AREVA” wheré applicable.

Changed “RO” to “Ry” throughout.

Changed “Star” and “star” to “STAR” throughout.

Updated table headers for consistency.

Cleaned up font issues in Existing and Proposed Algorithm blocks.
Replaced “TXS computer” with “TXS processor”. - |

Replaced “Key Switch” and “Keylock Switch” with “Keyswitch”.

Overview Section renamed to Purpose.

Purpose, 2" paragraph, revised to include “and ESFAS”.

Purpose revised to state that the setpoints contained in this document are not to be used in
detailed design. Actual setpoints are provided by the Unit 1 Parameters Calculation, OSC-
8695. Clarified that there are NI components manufactured by Westinghouse and Bailey.

| Format Section revised to add clarification to better describe the document format.
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5{cont.) | Sections added for Methodology, References & Design Inputs, and Assumptions.

Key Acronyms and Definitions revised to include “DNB”, “DNBR”, “Rg”, and “S/D”. Changed
“control” in the TXS definition to “protection”. Formatted for consistency. Changed
“Protection” to “Protective” for RPS.

Section 1.1 revised to state that the NI inputs for RPS function 1 are shared with RPS
functions 3, 9, 10, and 11.

Section 1.2.1 revised to clarify that there is only one UCIC per power range NI channel with
an upper and lower detector. Corrected grammar.

Section 1.5 revised to add subscript (N) to row (b) of the Proposed Algorithm.

Sections 1.5,3.5,4.5,4.6,5.5,5.6,6.5,6.6,7.5,7.6,95,96, 105, 10.6, 11.7, 11.8, 15.4,
15.7, 16.4, 16.7, & 17.7 revised to state that the actual in-plant setpoints are provided in the
Unit 1 Parameters Calculation, OSC-8695.

Sections 1.6.1,4.7.1,7.7.2,9.7.1, 10.7.1, and 10.7.2 revised to replace “logical channel” with
“instrument channel”.

Section 1.6.7 added to elaborate on the Total Flux Gain in Function 1.

Section 1.9 revised to clarify range of the NI UCIC Upper and Lower Chambers to 0-62.5%

| RTP/0-10VDC.

Section 1.10 revised to change header to “Existing Output Signals”. Updated statalarm and
event recorder descriptions. Clarified Note 1.

Section 1.11 revised to remove reference to Section 13.11.
Section 2.0 revised to correct grammar.

Section 3.1 revised to correct grammar.

Section 3.4.2 and 3.4.5 revised to correct formatting.

Sections 3.5(f) (Current and Proposed Algorithms), 5.3.1, 5.4.2, 56.5(c), 5.6(c), 6.5, 6.6, 11.7,
11.8 revised to remove the word “setpoint” so that the sentence reads “...trip is bypassed...”

Section 3.5 revised to correct font error for G, value in table. Corrected table header.
Removed parameter units from “Parameter Range or Value” to be consistent with other
tables. Corrected typographical mistakes.

Section 3.6.3 revised to reference section 25.6.4

Section 3.10 revised to update event recorder descriptions.

Section 4.1 revised to state that the RC Pressure inputs are shared by RPS functions 5 & 6.
Section 4.3.2, reference to Section 24 was changed to Section 23.

Section 4.11 revised to-update statalarm and event recorder descriptions.

Section 5.1 revised to correct grammar.

Section 5.7.1 revised to correct typographical mistake.




Form 101.2 (R3-03) Calculation Number 0SC-8623

Revision Revision Description
Number P
5 (cont.) | Section 5.10 revised to correct grammar.

Section 5.11 revised to update statalarm and event recorder descriptions.
Section 6.1 revised to correct grammar.

Section 6.5 revised to correct grammar.

Section 6.6 revised to add “,,” to Tyor in algorithm. Corrected grammar.

Section 6.7.1 revised to remove reference to fiber optic cables to be consistent with other
sections.

Section 6.9 revised to change < to < for both response times to be consistent with the
Equipment Specifications.

Section 6.10 revised to update statalarm and event recorder descriptions.
Section 7.10 revised to remove reference to Function 12. - '
Section 7.11 revised to update statalarm and event recorder descriptions.

Section 8.1 revised to clarify that the reactor must tripbefore 4 psig (allowable value) and the
setpoint is set to trip at or before 3.5 psig for conservatism. Also.revised to change “High-
High” to “High”. ‘

Section 8.2 revised to add reference to RPS Design Basis Document as source of statement
that the RB high pressure trip is a backup for other RPS trips.

Section 8.4, 8.5, 18.6, and 18.7 revised to remove statement about in-plant setpoints. These
sections refer to a contact inputs and therefore no setpoints apply.

Section 8.4.1 revised to remove statement about no setpoints in RPS for the Pressure
Switch.

Section 8.4.3 deleted. It was redundant to Section 8.3.2 and was not relevant to Section 8.4:

Section 8.7.3 deleted. Section discussed analog signal monitoring which is not applicable to
binary inputs.

Section 8.11 revised to update statalarm and event recorder descriptions.

Section 9.1 added “#” for consistency with other sections. Corrected grammar. Last
sentence reworded for clarity. Added “The Technical Specifications require that the pressure
switches trip at < 75 psig (allowable value). The actual plant setpoint for this trip is <85 psig.”’

to be consistent with other sections. Changed “decreasing and equal to 0.50% RTP” to
“<£0.5% RTP "

Section 9.3.2 revised to be consistent with other sections with regards to referencing
Sections 14 and 23.

Section 9.4.1 revised to remove statement about no setpoints in RPS for the Pressure
Switch. -

Section 9.4.3 revised to change “0.50” to “0.5” for consistency.
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5 (cont.) | Section 9.5 revised to make table consistent with the table in Section 9.6 for RESET Values

of SP FLUX(ENABLE) and SP FLUX(BYPASS). Corrected grammar. Revised to change
“0.50” to “0.5” for consistency.

Section 9.7.6 deleted. Section discussed analog signal monitoring which is not applicable to
binary inputs.

Section 9.7.7 deleted. Tech. Specs. Do not require a Channel Check be performed for Loss
of Main Feedwater Pumps Trip. ' .

Section 9.7.8 revised to add “<” before “0.5%".

Section 9.7.9 deleted. Information was redundant and inconsistent with format of other
sections.

Section 9.9 revised to change “shall” to “will". Added note to state that the RPS Equipment
Specification does not provide a response time. The response time provided is to be used
for testing the new system.

Section 9.11 revised to update statalarm and event recorder descriptions. Added Note 1.
Section 10 revised to change “hydraulic oil” to “hydraulic fluid”.

Section 10.1 revised to clarify intent of the Main Turbine Trip. Also changed “control oil” to
“hydraulic fluid”. Corrected grammar. Deleted last sentence since it was redundant.

Section 10.2.1 revised to remove the tolerance on the setpoint to be consistent with other
sections.

Section 10.3.2 revised to be consistent with other sections with regards to referencing
Sections 14 and 23.

Section 10.4.1 revised to remove statement about no setpoints in RPS for the Pressure
Switch.

Section 10.5 revised to remove “hydraulic” from description for PSgyc in the table. Changed
“open contact” to “contact input”. Clarified items (c) and (d) for Current and Proposed
Algorithms to remove redundant wording and add that they are adjustable. '

Sections 10:5 and 10.6 revised tables under “Unit” to replace “EHC” with “Main Turbine”.
Changed “oil” to “fluid”.

Section 10.6 revised to change “open contact” to “contact input”.
Section 10.7.5 revised to correct the reference to Section 10.2.

Section 10.7.7 deleted. Information was redundant and inconsistent with format of other
sections.

Section 10.7.8 deleted. Section discussed analog signal monitoring which is not applicable
to binary inputs.

Section 10.7.9 deleted. Tech. Specs. Do not require a Channel Check be performed for
Main Turbine Trip.
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5 (cont.) Section 10.9 revised to correct response time to < 500 msec. Added “This time does not

include the sensor response time.” Changed “shall” to “will”. Added note to state that the
. .

RPS Equipment Specification does not provide a response time. The response time

provided is to be used for testing the new system.’

Section 10.11 revised to update statalarm and event recorder descriptions. Revised Note 1
to reference Section 22.

Section 11.1 revised to change “full power” to “RTP”. Moved last paragraph of Section 11.1
to Section 11.2 for consistency. Corrected grammar.

Section 11.2 revised to state “less than three (3)” rather than “less than an appropriate
number of”. Changed “ICS” to “Steam Generator Level Control’. The RCPPM does not
output directly to ICS.

Section 11.3 revised to add sub-sections 11.3.1 and 11.3.2 for consistency.

Section 114 revised to remove “improved” before “Tech. Specs.” Changed “fuli power” to
uRTPn ' .

Section 11.5 revised to correct grammar. Changed “ICS” to “Steam Generator Level
Control”. The RCPPM does not output directly to ICS.

Section 11.6 revised to add “RCP” to clarify coast-down event_s. Added the word “Power”

and deleted “system channel” from last sentence. b

Section 11.7 revised to add “RESET Value” column to table for consistency.
Section 11.8 revised to add “RESET Value” column to table for consistency.
Section 11.9.1:revised to clarify the new system design features. '

Section 11.11.2 and 11.12.2 revised to clarify the redundant RCPPM strings.

Section 11.11.3 revised to change the time response from < 131 to < 141. (Reference Duke
Letter, 0S-285.P-07-0111, dated February 26, 2007 from Jeff Abbott to Barbara Thomas)

Section 11.13 revised note to only discuss that the Nuclear Power Range total power inputs
are shared with Function 1.

Section 11.14 revised to update table to show existing descriptions for statalarm windows.
Also corrected descriptions for computer points and event recorders. Revised Destination
column to list only the signal destinations. '

Section 12.0 revised to correct grammar.
Section 13.1.1, 13.1.3, and 13.1.4 revised for clériﬂcatioh.

Section 13.1.1.4 revised to change “chamber” to “detector” and “output scaling” to “voltage
output range” for consistency.

Section 13.1.3 revised to change “now being monitored by TXS” to “will be monitored by
TXS”". Clarified that the limits are established in OSC-8695.

Section 13.1.4 revised to refer to new cabinets using the 1PPSCA designation.
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5 (cont.} | Section 13.1.5 revised to make “instrumentation” lower case and replace “Wide Range

Nuclear Instljumentation" with “WRNI”.

Section 13.2.1 revised to clarify that a RPS Manual Bypass feature exists in the existing
design and is required in the new design.

Section 13.2.2 revised to clarify that the banana plugs for testing the CRD under-voltage
relays are not required in the new design.

Section 13.5.1 revised to correct grammar. Added the word “cabinet” to last sentence to
clarify that the sigrial goes to the ICS cabinet. Added “Permit” after “HPI and LP1 Bypass”
and added “LP1 interlock” to second sentence. Clarified that the Wide Range signal comes
out of ESFAS Cabinet 1 to the ICS Cabinet and from ESFAS Cabinet 2 to ESFAS Cabinet 1.

Section 13.5.2 revised to provide references for additional information on the HPI Bypass
Permissive and the LP! Bypass Permissive. Added “and the LP1 interlock” to last sentence.

Section 13.7 revised to correct grammar and clarify when a trip of RPS occurs.

Section 13.8 revised to clarify that the Lead/Lag/Filter shall be set to zero unless otherwise
specified by the Unit 1 Parameters Calculation. (To address Supplier Open Item O1.0655)

Section 13.11 revised to remove discussion of Channels A and B since section is dedicated
to Channel E. Removed statement regarding “median select”.

Section 13.11.1 revised to remove “via median select”.

Section 13.11.2 revised to remove the words “narrow range” for clarity. Removed “via
median select”. Removed discussion of Channels A and B since section is dedicated to
Channel E. Removed statement regarding “median select”.

Section 13.11.4 revised to change “chamber” to “detector”. Removed “+15” and “-15” from
the ID Code column of the table. Removed reference to Section 1.11.

Section 13.11.5 revised to make statalarm descriptions consistent with Section 22. Revised
Note 1 to clarify how the 4-20mA signal is converted to a 0-10VDC signal.

Section 14.3 revised for clarity.
Section 15.4 revised to remove redundant wording for clarity.

Section 15.8.2 revised to remove “(old analog channel bistable)” since it described the old
system and was not relevant to the context of the section.

Section 15.8.3 revised to clarify steps for performing a reset of Channel 1 (2) after an
automatic or manual actuation.

Section 15.10 revised to change response time from s 500 msec to < 500 msec to match the
Equipment Specifications. ' '

Section 15.14 revised to clarify that the RC Wide Range Pressure signal goes to ICS/NNI.

Section 15.15 revised to add note regarding LOCA Load Shed, Trains A and B, being
actuated by spare contacts on auxiliary relays 1EL_RLESG1X and 1EL_RLESG2X,
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5 (cont.) | respectively, located in the Emergency Power Switching Logic Panel. Added note to clarify

that Channel 1 has an extra Ro, relay that is different from Channel 2.

Section 15.16 revised to correct Even Channel Keowee Start to say “B” and not “A”.
Section 16.1 revised to correct grammar.

Section 16.4 revised to remove redundant wording for clarity.

Section 16.8.1 revised to correct typographical mistake.

Section 16.8.3 revised to clarify steps for performing a reset of Channel 3 (4) after an
automatic or manual actuation.

Section 16.8.6 revised to change “LPSW Pump 1C” to “LPSW Pump C”.

‘Section 16.10 revised to change response time from < 500 msec to < 500 msec to match the
Equipment Specifications.

Section 16.11 revised to correct grammar.
Section 16.12 revised to update statalarm descriptions.

Section 17.5 revised to include statement about degraded containment signal from ESFAS
Channel A to the ICS.

Section 17.6 revised to correct the channel grouping for item (c) in the Existing Algorithm.
Section 17.7 revised to add item (c) in the Proposed Algorithm.

Section 17.10 revised to change response time from <500 msec to < 500 msec to match the
Equipment Specifications.

Sections 17.12 and 17.14 revised to clarify that the signal to ICS is for degraded
containment.

Section 17.15 and 17.16 revised to remove note referring to NSM ON13107 which replaces
1LPSW-565 and 1LPSW-566 since the modification is installed. Note 3 was renumbered to’
Note 2.

Section 18.10 revised to change response time from < 500 msec to < 500 msec to match the
Equipment Specifications.

Section 18.12 revised to update statalarm descriptions.

Section 20.1 added note for figure to indicate the figure is used only for general layout
information.

.Section 20.8 changed PPSCA0013 to 1PPSCA0013. Changed “ICS” to “ICS cabinet’.
Changed title of section to include “and 1LP1 Interlock”.

Section 21 revised to clarify the operation of the emergency override. (To address Supplier
Open ltem O1.0641)

Section 22.2 revised New Descriptor for 1SA1-58 to state “DIVERSE LPI BYP". it previously
stated "DIVERSE LPI BYPASSED” which was not the correct terminology.
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5 (cont) | Section 22.5 revised existing description for 1SA7-11 to read “... Channel B...” instead of

“...Channel A ...” and added the word “Trip” to the description for 1SA7-12.
Section 23 revised to prowde consistency throughout entire section.

Section 23.2 revised to require that the keys be non-removable in the BYPASS, ENABLE, or
TRIP-positions.

Section 23.6.4 revised to add statalarm windows for RPS trip indication.
Section 23.8.4 revised to correct grammar.

Section 25.1.5 and 25.1.7 revised to include the GSM screens belng added per Change

1 Order 2005-12.

Section 25.2.3 revised to reorder statalarm window nuhbers to match corresponding -
channels in parenthesis;

Section 25.5.8 revised to correct grammar.
Section 25.6.2 revised to clarify the use of the High Flux Variable Setpoint GSM Screen.
Section 25.6.7 revised to replace “needed” with “available”. Also corrected grammar.

Section 25.6.12 — Deleted

Section 27.4 revised to update document revision Ievels
“Section 27.6 revised to add OEE drawing references for LOCA Load Shed, trains A and B.

' Section 27.8 revised to update procedure names. Deleted procedures IP/0/A/0310/010A,
.| 1P/0/AJ0310/010B, 1P/0/A/0310/010C, IP/0/A/0310/011A, and IP/0/A/0310/011B. Deleted

procedures |P/0/A/0310/019A and IP/0/A/0310/019B which have been superseded by
IP/0/A/0310/0007A and IP/O/A/0310/008A respectlvely Removed procedure performance

-| intervals.

Section 27.9 revised to remove reference to Keyswitch document.
Section 28.1 revised to add reference to Change Order 2005-12.
Section 28.6 revised to update document revision levels,

Section 28.7 revised to reorder reference drawings to group alt OEE references. Updated® -
drawing titles. Deleted drawings OM-201.K-0019, OM-201.K-0020, OM-201.K-0033, and
OM-201.K-0043 which were no longer applicable. Deleted reference to OEE-139-05 since it
is not pertinent. :

Section 28.8 revised to.delete incorrect reference to SRC-OSA;SA-83-OO4-0.

Section 28.9 revised to update procedure names. Deleted procedures IP/0/A/0301/003W
and IP/1/A/0305/003. Replaced superseded procedure IP/0/B/0301/002 and '
IP/0/A/0305/014-1 with IP/0/A/0301/002 and IP/0/AJ0305/014 A respectively. Added
procedure IP/0/A/0305/014 and IP/0/A/0305/001Q. Removed procedure performance
intervals.
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5 (cont.) | Section 28.10 revised to update procedure names. Deleted procedure OP/1/A/1102/011
and OP/0/A/1103/020. ‘
Section 28.11 revised to update/correct document revision levels. Added reference to letter
08-285.P-07-0111.
Section 29.1 revised to remove last sentence since these is no impact to scope.
Section 29.19 revised to provide comparison of the new versus existing RTD accuracy.
Section 30.1 revised to remove the figure of the DLPIAS circuit layout. Renamed the section
to “Diverse LPI Actuation System Features”.
Section 30.1 revised to change “bkr” to “breaker”.
Sections 30.2 and 30.3 revised to state that the actual in-plant setpoints are provided in the
Unit 1 Diverse Low Pressure injection Actuation System Loop Uncertainty and Setpoint
Determination Calculation, OSC—~8125‘
Section 30.4.12 revised to clarify separation requirement.
Section 30.4.17 revised to correct typographicél mistake.

6 Title Page, arranged Title below Calculation Number for consistency.

Globally changed revision number to revision 6, dated May 28, 2008.
Section 1.10 Table revised to add NI-7 & 8 signals to the ICS.

Section 9.11 revised to note that Event Recorder is bypassed when Main Feedwater Pump
Trip is bypassed.

Section 10.11 revised to note that Event Recorder is bypassed when Main Turbine Trip is
bypassed.

Section 11.14 revised to note that Event Recorder is bypassed when RCP/Flux Ratio Trip is
bypassed.

Section 13.1.1.2 through 13.1.1.6.components noted as no longer used.

Section 13.1.3 revised to clarify Channel E NI High Voltage Power Supply reference and to
delete statalarm 1SA5-54 reference.

Section 13.4 revised to correct the new OAC points in TEST.

Section 13.11-1, 4 & 5 revised to reflect changes made to Unit 1 due to Oconee modification
0OD101542: Provide N! Signals to ICS from NI-5, 6, 7, 8, which has already been installed.

Section 15.14 revised to add DHPIAS outputs for RC Pressure Channels A, B & C.
Section 16.11 revised to add DHPIAS scope and Bypass Pushbuttons for Ch. A, B & C
Table in Section 22.2 revised for DHPIAS BYP & TRIP fin 1SA1-56 & 57. |
Section 22.4 revised 1SA5-54 to be a spare.

Section 25.6.7 revised to add notation for future LTOP modifications.
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6 (cont.)

Section 27.1 revised to add Change Order 2007-02, Rev. 1, which approved the addition of
DHPIAS to the modification scope.

Section 27.6 revised to add‘O EEs for ES Status Panels 1SA20 & 1SA21.

Section 27.7, 30.2 & 3 revised title for calculation OSC-8125 to match current revision.
Section 28.9 revised to add reference to Oconee modification OD101542.

Section 29.4 revised to discuss NI-9 changes in RPS Channel E Power Range inputs.
Section 30.4.1 revised DLPIAS switch locations to 1UB2 (as DHPIAS are on 1UB1).
Section 30.4.3 removed wording for bistables in second sentence.

Section 30.4.4 revised 'Low’ RC Pressure to ‘Low-Low’.

Section 30.4.6 revised bistable to plural context, bistables.

Section 30.4.17 revised to indicate TRIPPED light is on when any/all bistables are tripped.
Section 30.4.20 was revised to use correct SLC term as “Licensee”.

Section 31 added in its entirety for the addition of DHPIAS as a result of Change Order
2008-02 being approved.

Section 4.12, deleted OAC Points O1A1688, O1A1689, O1A1690 & O1A1691 from Gateway
Points list as they are to remain Hardwired per Change Order 2008-10.

Section 7.12, deleted OAC Points 0O1A1692, 01A1693, O1A1694 & O1A1695 from Gateway
Points list as they are to remain Hardwired per Change Order 2008-10.

Section 15.17, deleted OAC Points O1A1416 & O1A1417 from Gateway Points list as they
are to remain Hardwired per Change Order 2008-10.

Sections 13.1.1.2 through 13.1.1.6; 13.1.3; 13.11.1; 13.11.4; 13.11.5; and 29.4: Removed
changes due to NI-9 removal which will not be reflected until a later revision.

Section 21.0 changed requirement from ‘flip’ covers to allow the use of ‘slide’ covers as well
per Open Item 01.0641. Also incorporated Open ltem 01.0641 in wording for power
interruption instead of deletion.

Section 28.1, added Change Order 2008-10 to the Reference List.

Section 28.8, added ATWS Calc OSC-8784 & LOCA Analysis Calc OSC-7362 to the
Calculation References.

Section 31.2, replaced ‘High High’ with ‘Low’ to remove typo in algorithm table.

* Revised in support of EC0000090482 & EC0000090423 *

Section 4.12*, restored OAC Points O1A1688, O1A1689, O1A1690 & O1A1691 to Gateway
Points as the Change Order (2008-10) for keeping these points hard-wired has yet to be
implemented. [*Revision 7 implemented the change prematurely.]
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8 (cont.) | Section 7.12*, restored OAC Points 01A1692, O1A1693, 01A1694 & O1A1695 to GW

Points as CO 2008-10 for keeping these points hard-wired has yet to be implemented.
Section 15.11, 15.12 & 16.11, corrected typos for HPI PBs located on UB1 instead of UB2.

Section 15.17*, restored OAC Points O1A1416 & O1A1417 to Gateway Points as the
Change Qrder (2008-10) for keeping these points hard-wired has yet to be implemented.

Section 11.11.1 & 2, revised RCP PM time delay relay settings to agree with Duke's -
procedural changes implemented as a result of PIP O-07-00240, CA # 67. Minor wording
changes implemented as requested by RES and GO Engineering comments.

Revised in support of EC0000090482 & EC0000090423

Page 10 ‘Purpose’, revised Framatome to AREVA for STAR module OEM and clarified note
on trip and actuation setpoints in regards to use with the Software Parameters Calculation. ,

Section 1.10, removed NI-9 related additions for NI-7 & 8 that were added prematurely.

Section 4.9, 5.9 & 6.9, revised Function 4, 586 response times from 1.75 to 1.85 per Duke
letter date September 19, 2008 from Ron LeGrand to Bill Marcum. '

Section 9.11, 10.11 and 11.14, inserted ‘automatically’ in front of ‘bypassed’ to denote actual
configuration of design. '

Section 13.7, removed semi-colons where not needed.

Section 15.11 & 15.12, added reference to DHPIAS and added notation for PIP on
incorrectly labeled HPI pushbutton nomenclature on existing plant switches.

Section 15.17, corrected typos in table for Existing Point IDs O1A1417 & O1A1418.
Section 16.11, removed HPI pushbuttons since they were f:orrectly included in Section 15.
Section 22.2, revised 1SA-56 & 57 from 'SPARE’ to ‘Closed’ for Contact Input to Alarm.
Section 22.4, put ‘NI-9 PWR FAIL’ back in since the change order is not yet incorporated.
Section 25.1.5 & 25.1.7, revised to add ‘via a GSM screen’ for clarity.

Section 25.6, removed reference to Change Order 2005-08 for traceability issues and
incorporated net changes into the text. Includes 25.6.3,25.6.9, 25.6.10, 25.6.11 & 25.6.15.

Section 25.6.7 Note, removed note relating to LTOP removal from design (after FAT).
Section 28.1, deletecf reference to Change Order. 2008-10, to be added after FAT.
Section 28.6, updated revision level on RPS Equipment Specification to rev. 4.

Section 28.11, deleted reference to NI-9 changes in associated modification OD101542.

Sections 30.4.4 & 31.4.4, revised reference to LOCA instead of SB or LB LOCA as it did not
apply, per say — ES Channels 1 & 2 and 3 & 4 are actuated in their entirety from TSX.

Section 31.7. added 2500 that was omitted in error and left blank in ‘Range’ column.
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10 Revised in support of EC0000090482 & EC0000090423:

Removed notations for reference to Software Parameters Calculation from Sections: 1.4,
15,34,35,44,45,46,54,55,56,64,6.5,6.6,7.4,7.5,7.6,9.4,9.5,9.6, 104, 10.5,
10.6, 11.4, 11.7,11.8, 15.4, 15.6, 15.7, 16.4, 16.6, 16.7, 17.6 & 17.7;

Section 1.5, added description of acronyms for Normal Ops, S/D and Variable modes;
Section 1.10, added NI-7 & 8 inputs that replaced NI-9 per Duke modification OD101542;
Section 4.7.1, clarified the Normal/Shutdown meaning for Pressure Setpoint in Pgp press(

Section 4.12 and 7.12, denoted OAC Points sent via Gateway AND remain hard-wired (HW)
(See Change Order 2008-10 for more information);

Section 9.1 and 10.2.1, revised ‘actual plant setpoint’ to ‘current plant setpoint’;

Section 11.5, added ‘nominal’ before range of time delay values of trip relays;

Section 13.1 & 13.11, revised to show impact of NI-9 changes and deletions on Channel E;
Section 13.3, clarified that the TXS Test Machine can be used for testing, if desired,;

Section 15.11 & 15.12, corrected component iDs for HPI Bypass Pushbuttons, see PIP #O-
08-05867; : ‘

Section 15.17, denoted OAC Points 01A1416 & O1A1417 to Gateway AND remain hard-
wired (HW) (See Change Order 2008-10 for more information);

Section 16.15 & 16.18, corrected nomenclature for A, B & C LPSW Pumps;
Section 20.7 & 20.8, revised note regarding Change Order 2004-03;
Section 20.8, revised Transient Recorder nomenclature to 1RCCR0045 to match plant;

Section 21.0, revised graphic for OVERRIDE buttons, removing ‘ODD’ and ‘EVEN’ from
actual buttons; '

Section 25.1.6, deleted LTOP transmitter from current design;

Section 22.4, revised 1SA5-54 to ‘SPARE’ since NI-9 components are removed;

Section 23.1, removed reference to old Bailey Cabinets 17 & 18 as they are being replaced, '
Sectioh 25.2.4, removed ‘surveillance’ to remove association with the Test Machine;

Section 25.6.7 Note, deleted note relating to LTOP as a result of being removed from design;

Section 26.1, revised to state TXS Cabinets are tied to Station Ground and an Isolated
Instrument Ground would also be located in each cabinet;

Section 27.4, updated revision level on ES Equiprﬁent Spec from 4 to 5;

Section 28.1, Added reference to AREVA Change Orders for Ni-9 and CTP Hardwired Point
approval letters from Duke;

Section 28.6, updated RPS Equipment Specification to revision 5;
Section 28.9, deleted IP/0/A/0305/001Q as LTOP was deleted from design;
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10 (cont.) | Section 28.11, added reference to NI-9 changes in associated modification OD101542;

Section 29.8, reworded reference to Software Parameters Calculation to address initial and
reset values;

Section 29.9, deleted LTOP from Open Items as well as from current design;

Section 29.19, closed Open Item for EQ Report and the Time Reéponses Calculation as
these documents have now been issued; ' ‘

Section 30.4 & 31.4, added note for reference to Change Order 2005-01,
Section 30.9, corrected nomenclature for A, B & C LPSW Pumps.

(N Revised in support of EC0000090482 & EC0000090423:

Overall, Revision 11 removes the reset/hysteresis values that are contained within the
software parameters calculation, OSC-8695, and provides cross-references to OSC-8695 for
these values. Also, information is added to Sections 4.12; 7.12 and 15.17 to define the :
hardwired input signal ranges for the OAC for the computer points supporting the station
Core Thermal Power (CTP) calculation. The following specific changes are made:

Section 1.5 in the table under “Process Parameters for New Algorithm,”

» replaced the reset value for ® sp r yxyy With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

* replaced the reset value for ® gp rLuxsmy With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

) 'replaééd the reset value for ® gp ryx) With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

Section 3.5 in the table under “Process Parameters for New Algorithm,”
¢ replaced the COLR values from Cycle 22 with values from Unit 1 Cycle 24,
Section 4.6 in the table under “Process Parameters for New Algorithm,”

» replaced the reset value for Psp pressny With “Trip comparator auto-resets once
pressure is below the auto-reset value; see OSC-8695 for the auto-reset value.”

e replaced the reset value for Psp presssioy With “Trip comparator auto-resets once
pressure is below the auto-reset value; see OSC-8695 for the auto-reset value.’

Section 4.12 in the table under “Existing Hardwired Computer Points,”

e added double asterisk to “Existing Physical Range” for O1A1688, O1A1689,
01A1690, and O1A1691. :

¢ Added note below the table, “** The hardwired input signal to the OAC is 0 to 10
VDC, representing 1700 to 2500 psig.”

Section 5.6 in the table under “Process Parameters for New Algorithm,”

o replaced the reset value for Pgp press With “Trip comparator auto-resets once
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11 (cont.) pressure is above the auto-reset value; see OSC-8695 for the auto-reset value.”

6.6 in the table under “Process Parameters for New Algorithm,”

replaced the reset value for Pyar with “Trip comparator auto-resets at the setpoint
value + hysteresis; see OSC-8695 for the hysteresis value.”

7.6 in the table under “Procéss Parameters for New Algorithm,”

replaced the reset value for Tgp temp With “Trip comparator auto-resets once
temperature is below the auto-reset value; see OSC-8695 for the auto-reset
value.”

7.12 in the table under “Existing Hardwired Computer Points,”

added double asterisk to “Existing Physical Range” for 01A1692, O1A1693,
O1A1694, and O1A1695.

Added note below the table, “** The existing hardwired input signal to the OAC is 0
to 100 mVDC, representing 520 to 620°F. These inputs will be changed to G to 10
VDC per EC0000090482.”

Section 9.6 in the box under “New Algorithm Equations for Channel Trip Functions,”

replaced the value for ¢sp rLuxevrass) Of 0.5% RTP with “(See OSC-8695 for value)”

Section 9.6 in the table under “Process Parameters for New Algorithm,”

replaced the reset value for dsp rLuxenasLe) With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

slightly changé‘d the description of dsp rLux@YPass) tO clearly indicate that this is a

" reset value for ¢sp rruxenasLe), replaced the value with “See OSC-8695 for value,”

Section

Section

Section

Section

and changed the reset to “NA.”
9.7.3,9.7.4,9.75and 9.7 8,

slightly reworded these paragraphs to remove the specific value of the reset, ¢sp
rFLux@vPass) and refer to OSC-8695 for this value.

10.6 in the box under “New Algorithm Equations for Channel Actuation Functions,”

replaced the value for ¢sp FLux@YPass) Of 27.75% RTP with “(See OSC-8695 for

‘value)’

10.6 in the table under "Process Parameters for New Algorithm,”

replaced the reset value for dsp rLuxenasLey With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

slightly changed the description of dpsp rLuxEvPAss) tO Clearly indicate that this is a
reset value for ¢sp FLUxENABLE), TEPlaced the value with “See OSC-8695 for value,”
and changed the reset to “NA.”

10.7.3, 10.7.4, 10.7.5 and 10.7.6,
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11 (cont.)

Section

Section

Section

Section

Section

Section

Section

slightly reworded these paragraphs to remove the specific value of the reset, ¢sp
rLuxeyrass) and refer to OSC-8695 for this value.

11.8 in the box under “New Algorithm for Channel Trip Functions,”
replaced the value for dﬁsp rLux@vpass) Of 0.5% RTP with “(See OSC-8695 for value)’
11.8 in the table under “Process Parameters for New Algorithm,”

replaced the reset value for ¢sp rLuxripy With “Trip comparator auto-resets once
power is below the auto-reset value; see OSC-8695 for the auto-reset value.”

slightly changed the description of §sp rLuxreseyy 10 Clearly indicate that this is a reset
value for ¢sp rLuxripy, replaced the value with “See OSC-8695 for value,” and
changed the reset to “NA."

15.7 in the box under "New Algorithm Equations for Channel Actuation Functions,”
replaced the value for Psp press sye Of 1715 psig with “(See OSC-8695 for value)”
15.7 in the table under “Process Parameters for New Algorithm,”

replaced the reset value for Pgp press With “Trip comparator auto-resets once
pressure is above the auto-reset value; see OSC-8695 for the auto-reset value.
(See 15.8.3)

replaced the reset value for Pgp press reye With “Allow manual bypass on
decreasing pressure. Trip comparator auto-resets once pressure is below the
auto-reset value; see OSC-8695 for the auto-reset value.”

slightly changed the déscription of Pgp press syp t0 Clearly indicate that thié is a reset
value for Pgsp press ravp, replaced the value with “See OSC-8695 for value,” and
changed the reset to “NA.”

15.17 in the table under “Existing Hardwired Computer Points,”
added asterisk to “Existing Physical Range” for O1A1416 and O1A1417.

Added note below the table, “* The hardwired input signal to the OAC is 0 to 10
VDC, representing 0 to 2500 psig.”

16.7 in the box under “New Algorithm Equations for Channel Actuation Functions,”
replaced the value for Pgp press syp Of 865 psig with “(See OSC-8695 for value)”.
16.7 in the table under “Process Parameters for New Algorithm,”

replaced the reset value for Pgp press with “Trip comparator auto-resets once
pressure is above the auto-reset value; see OSC-8695 for the auto-reset value.
(See 16.8.3.) ’

replaced the reset value for Pgp press rayp With “Trip comparator auto-resets once
pressure is below the auto-reset value, to allow manual bypass on decreasing
pressure. See OSC-8695 for the auto-reset value.”
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11 (cont.) ¢ slightly changed the description of Psp press syp tO Clearly indicate that this is a reset

value for Psp press revp, replaced the value with “See OSC-8695 for value,” and
changed the reset to “NA.”

Section 17.7 in the table under “Process Parameters for New Algorithm,”

e replaced the reset value for Pgp pregs With “Trip comparator auto-resets once
pressure is below the auto-reset value; see OSC-8695 for the auto-reset value.”

¢ corrected typographical error; added close parenthesis, “)” to the end of the
description for variable TRiIPgrgyp.

Added the following clarifying note to the end of Section 20.8, regarding the OPEN interlock
permissive to 1LPVAQ001”

“Note that in order to prevent overpressurization of the Low Pressure Injection System,
caused by premature opening of the valve, the actual setpoint for the permissive is below
400 psig to ensure that the permissive is removed automatically (via reset) at 400 psig.
(See OSC-8695 for the permissive setpoint value.)” '

Removed redundant reference to COLR under Section 28.2. The COLR is already listed as
a reference under Section 28.11, and corrected revision level to match Cycle 24.
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PURPOSE |

The Reactor Protection System (RPS) and Engineered Safety Feature Actuation System (ESFAS) is
currently a Bailey Meter Company analog, solid state design. The RPS Flux/AFlux/Flow modules are
digital AREVA STAR processor modules. The power range Nuclear Instrumentation (NI) portion of the
RPS is made up of components manufactured by Westinghouse and Bailey. The source range/wide
range Nuclear Instrumentation (NI) portion of the RPS is made up of components manufactured by
Gamma-Metrics. The upper and lower NI chamber amplifier portions o‘f the NI system are being replaced,
ésb well as the £15 VDC and high voltage power supplies, reference Section 13. The replacement RPS &
ESFAS systems are AREVA TELEPERM XS (TXS) digital processor based systems.

The purpose of this calculation is to (1) capture the design functions and features of the existing Bailey
design and (2) detail the new functions and features to be provided by the new TXS system. The
functional description of RPS Reactor trip functions and ESFAS Actuation functions in the following
sections covers the existing Bailey RPS and ESFAS functions. The new TXS RPS & ESFAS design
features are discussed in the New'Design Features section of each Functional Description. Where the
requirements for new design features conflict with the description of existing Bailey functions, the
requirements of the new design features take precedence. All other existing Bailey RPS and ESFAS
functions described in this calculation should be included in the new design.

For the existing RPS & ESFAS functions, this document provides a high level description of the protective
action, a description of the inputs required to perform the function, a describtion of the existing algorithm
and a description of the outputs currently provided by the system. New proposed algorithms are provided
for each RPS & ESFAS function. in the course of converting these functions to a detailed TXS
" application, the description of the functions provided here may be addedﬁkto, changed or revised to meet
the design and licensing requirements for the new combined RPS/ESFAS or Plant Protection System
(PPS). '

Note: The trip setpoints and actuation setpoints must adhere to the requirements of this
specification. The remainder of the parameters provided in this functional description may be
changed by project documentation. Refer to OSC-8695, “Unit 1 Software Parameters for TXS Plant
Protection System” for all detailed design information related to any TXS parameter other than

triplabtuation setpoints.

FORMAT

As permitted by EDM 101, section 101.5.2, the sequential presentAat‘ion'of EDM 101.5.2 is not used. The
general format of this calculation is a section for each function and feature of the RPS and ESFAS
providing a description of the Bailey system, a description of what the TXS system will provide, and the

QA condition of each function. All required content is included.
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METHODOLOGY B

This calculation performs an evaluation of the ékisting Bailey RPS and ESFAS functions and features and
details the new TXS RPS and ESFAS functions and features. There are no acceptance criteria for this

evaluation and therefore no conclusions are stated.

TYPE ]

This document is transmitted as a QA Condition 1 Engineering Calculation.

REFERENCES & DESIGN INPUTS j
See sections 27 and 28. ‘
ASSUMPTIONS | B
There are no assumptions made in this evaluation.
Key Acronyms and Definitions j
COLR ..o Core Operating Limits Report
(D] J Departuré from Nucleate Boiling
DNBR.........cvee Departure from Nucleate Boiling Ratio
ESFAS ..o Engineered Safety Features Actuation System - protection system designed to

protect two of the four barriers to radionuclide release (nuclear fuel clad integrity and
Reactor Building integrity) during certain accidents.

ESPS....vveerin. Engineered Safeguards Protection System - the term used |n licensing documents
(Technical Specifications and Fina!l Safety Analysis Report) for the ESFAS.

HPl v, High Pressure Injection - Engineered Safeguards system designed to inject a low
volume of borated water at a high pressure. ‘

1023 S Integrated Control System - control system that provides coordination of reactor
controls, steam generator/feedwater controls and turbine controls under normal
operating conditions.

LPI e, Low Pressure injection - Engineered Safeguardé system designed to inject a high
volume of borated water against a low pressure.

LTOP . Low Temperature Over-pressure Protection _
NI Nuclear Instrumentation - provides instrument input indicative of reactor power to
' RPS and ICS upon which both protective actions and control actions are based.
NN Non-Nuclear Instrumentation - provides process instrument input (pressures,
. temperatures, flows) to RPS, ESFAS, and ICS upon which both protective actions

and control actions are based.

OAC ..., Operator Aid Computer

ONS....cooririene Oconee Nuclear Station
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PPS e, Plant Protection System - new system'designation for combined TXS based RPS

and ESFAS.
RCS............ R Reactor Coolant System
ROt ESFAS Actuation Output Relay
RPS‘ ......................... Reactor Protective System - protection systém designed to protect the integrity of

the reactor core and RCS by limiting energy input to the RCS.
S/D ................ Shutdown Bypass ' S
TXS . oirieerrinnrans TELEPERM XS - safety related digital protection system being used for the new
' combined RPS and ESFAS protectipn systems

Channel ................... An arrangement of TXS components and modules as required to generat.e a single

" protective action signal. This term applies to RPS instrument channels A, B, C, D, E
and ESFAS instrument channels A, B, C.

TXS Actuation '

Logic Channel.......... An arrangement of TXS cbmponerits and modules where protective action signals

‘ from the TXS Instrument Channels are logically combined to generate actuation

signails to a group of equipment to perform the safety function. This term applies to

ESFAS actqation logic channels 1, 2, 3,4,5,6,7, 8.

TXS EVEN Voter ..... TXS Actuation Logic Channels 2, 4,6, 8

TXS ODD Voter....... TXS Actuation Logic Channels 1, 3,5, 7
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RPS

Each of the ten existing RPS Reactor Trip functions ére discussed in the following sections. The Oconee
_ Technical Specifications (TS) and TS Bases, the RPS Design Basis Docdment, existing RPS operating
and calibration procedures and other references (see Section 28) have been used to develop this System
Functional Deséription document. Two sections in this calculation - previously included functional
descriptions of potential future modifications, the addition of a Temperature Compensated High Flux Trip
" (Section 2) and a RCS Delta‘Temperature Trip (Section 12). These functional descriptions have been

deleted from this calculation since the functions will not be implemented with this modification.
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1.0 Nuclear Overpower (Neutron Flux) Trip I

1.1 Existing Automatic Trip Function Description

Neutron Flux is measured using the Power Range Nuclear Instrumentation (N1} located in each
RPS channel cabinet. The NI System provides four QA-1 power range neutron flux channels (NI-
5,6, 7 & 8) to RPS channels A, B, C & D respectively. These NI inputs are shared with RPS
Functions #3, #9, #10, and #11.

1.1.1  Nuclear Overpower High Setpoint.

The Nuclear Overpower {High) Setpoint trip provides protection for the design thermal
overpower condition based on the measured out-of-core neutron leakage flux. When
any of the NI-5, 6, 7 or 8 power signals reach the High Flux Trip Setpoint, the associated
prbtective channel bistable is tripped. When any two or more RPS channels have tripped
on Nuclear Overpqwer, a Reactor Trip is initiated.

Technical Specifications require that the reactor trip < 105.5% Rated Thermal Power
(RTP) (Allowable Value); actual RPS TRIP setpoint is 104.75% for conservatism.

1.1.2  Nuclear Overpower High Flux Trip Setpoint during Shutdown Bypass (S/D).

Prior to initiating shutdown bypass, the Nuclear Overpower High Flux Trip Setpoint must
be manually reset to the S/D high flux trip setpoint of 4% RTP. The setpoint Allowable
Value was chosen to be as low as practical and still lie within the range of the out of core
instrumentation. .

When any of the NI-5, 6, 7 or 8 power signals reach the S/D High Flux Tfip Setpoint, the
associated protective channel bistable is tripped. When any two or more RPS channels
have tripped on Nuclear Overpower, a Reactor Trip is initiated. Technical Specifications
require that the reactor trip < 5% RTP (Allowable Value); actual RPS TRIP setpoint is 4%
for conservatism.

1.2 Description of Functions Related to Existing Trip

1.2.1  Each QA-1 power range NI {nuclear flux measuring) channel has an uncompensated ion
chamber (UCIC), with one upper and one lower detector. The upper chamber monitors
flux in the upper part of the core, and the lower chamber monitors flux in the lower part of -
the core. Each chamber provides a signal to an associated linear amplifier. The outputs
from each linear amplifier are inputs to a summing amplifier which then sums the two
signals and provides a total power signal. The linear amplifier outputs are calibrated to
agree with the heat balance calculation. Because thermal power lags the neutron power,
tripping when the neutron power reaches the design overpower setpoint will limit
THERMAL POWER to prevent exceeding fuel damage limits. Thus, the Nuclear
Overpower high flux trip protects against violation of the DNBR and fuel centerline-melt

Safety Limits.
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- 1.2.2°  See RPS Trip Function #3 for a discussion of Power Imbalance determination.

1.3 Existing Shutdown Bypass Function

1.3.1  The High Flux (nuclear overpower) Trip is NOT bypassed when each RPS channel is
- placed in Shutdown Bypass. ' ‘ ' '
" 1.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.

1.4  Existing Algorithm Equations for Channel Trip Functions

Nuclear Overpower (Neutron Flux) Trip
CURRENT ALGORITHM

Trip: ®m 2 @ spFLux

(a) ® » = measured Total Flux (% RTP) into each RPS channel A,B,C & D.

(b) @ sprLux = 104.75% RTP, High Flux Reactor Trip setpoint on increasing
power — normal power operation. Shutdown High Flux setpoint is
administratively controlled and manually reset to 4.0% RTP prior to
placing RPS channel in Shutdown Bypass. '

(c) No automatic Shutdown Bypass features.

Existing Process Parameters for Current Alg‘orithm

® Measured Total Flux in each RPS channel.
m

Z . [

(sum of upper & lower chamber) 0 125. N/A % RTP

: ' 104.75 manual
High Flux Reactor Trip Setpoint . Automatically | reset once

® sprux | Tech Spec Allowable Value is < 105.5% RTP. Tripon power is % RTP
: increasing below
power setpoint
High Flux Reactor Trip Setpoint is administratively 40 - manual

©sp reduced to < 5% RTP (Tech Spec Allowable Value) prior Automatically | - reset once

1 -, H 0,
rLuxsm) | o placing the RPS in shutdown bypass. i nggagir;g , pg\gius % RTP

power setpoint
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1.5 New Algorithm Equations for Channel Actuation Functions

Nuclear Overpower (Neutron Flux) Trip
PROPOSED ALGORITHM

Trip: @ mamax 2 © sp FLUX)
Where () indicates mode of Normal Operations (N), Shutdown Bypass (S/D) or Variable (V)
(a) @ mamax = Total Flux; 2"¢ maximum value of RPS Channel A, B, C and D.
(b) D sp FLUX(N) = = 104.75% RTP; High Flux Reactor Trlp setpoint on
increasing power.

C)D m=[D (upper chamber) + D (lower chamber)] X Gd)

(d) ® sp FLuxsip) = 4.0% RTP when Shutdown Bypass enabled; ngh Flux
Reactor Trip setpoint on increasing power.

(e).®@ sprLux(v) = variable High Flux Trip setpoint function; enabled in
software usmg the TXS Service Unit.

Process Parameters for New Algorithm

Setpoints, coefficiénts, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered valué. The stated range limits on
‘calculated values in the table below are the expected ranges of the calculated value .and are not

meant to imply limits unless otherwise specified.

@ m2.Max Second maximum Total Flux value of ®
Total Flux (% Rated Thermal Power) ‘ :
@ : 0-125 NA % RTP
" = [ (upper D (owen] X Go °
' : . . (Range = 0.5to0 1.5)
G, Ga!n Factor for‘TQtaI Flux ém G, =1.000 NA NA
Upper Detector Chamber Nuclear Flux .
@ (upper chamben) | (calibrated to reflect thermal power best 0-62.5 NA % RTP
estimate) ) ]
. Lower Detector Chamber Nuclear Flux - .
D (ower chamben) | (calibrated to reflect thermal power best 0-62.5 NA % RTP
estimate) :
» : Trip comparator
Normal High Flux Trip Setpoint on auto-resets once
: increasing power. . . : power is below the |,

P sprLuXN Tech Spec Allowable Value is < 105.5% 104.75 auto-reset value; see %o RTF

RTP. ' 0SC-8695 for the

' auto-reset value.

: Trip comparator

S/D Bypass High Flux Trip setpoint is - auto-resets once

automatically implemented when the S/D power is below the |,

D spRUXSID) | | oacs keyswitch is placed to Bypass. 4.0 auto-reset value; see | ° RTF

. 0OSC-8695 for the

auto-reset value.
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Trip comparator

Variable High Flux Trip Setpoint on auto-resets once
® increasing power is administratively (Range =0 to 125) power is below the % RTP
SPFLUXY) | controlled and enabled in software using 104.75 auto-reset value; see | °
the TXS Service Unit. 0OSC-8695 for the
: auto-reset value.
1.6 New Design Features

1.6.1  Each RPS instrument channel (A, B, C & D) processes the associated NI flux signal
value as well as the NI flux signal values from the other three instrument channels. For
the High Flui channel trip, each RPS instrument channel selects the second maximum
(2.Max) measured High Flux value (¢mz2max) from all four channels. If the value of ¢dmzmax
exceeds the High Flux trip setpoint (¢se rLuxg), the channel provides a Reactor Trip output
signal. If two or more RPS instrument channels are in the tripped state, a reactor trip is
generated via the 2/4 reactor trip relay logic. Following a reactor trip, the reactor trip
breakers must be reset by the operator prior to restarting the unit.

1.6.2 An S/D Bypass High Flux Trip setpoint is automatically implemented when the S/D
Bypass keyswitch is placed to BYPASS.:

1.6.3 A Variable High Flux Trip setpoint value feature shall be enabled in software using the
TXS Service Unit. This feature will allow insertion of a Variable High Flux Trip setpoint
lower than the Normal High Flux Trip setpoint (or the S/D Bypass High Flux Trip setpoint
when the S/D Bypass keyswitch is placed to Bypass). Use of the Variable High Flux Trip
setpoint will be administratively controlled by procedure. The Normal High Flux Trip
setpoint is still operable with this feature enabled.

1.6.4 New Nuclear Instrumentation will be provided as part of this modification, including linear
amplifiers, power range test modules, low voltage and high voltage power supplies. The
summing amplifier is located on the power range test module. See Section 13 for details
of the new NI hardware replacement. Nuclear power (flux) is derived in the new TXS
system software by summing the inputs from the linear amplifiers for Power Range
Detector (NI-5, 6, 7, & 8) Upper Chamber and Lower Chamber inputs. The summing amp
total power (flux) signa“ls are not used as TXS analog inputs or in the software. This
differs from the existing system, where total power input to the RPS was provided by the
summing amp. The summing amp input to the new TXS system will only go to an isolator
to provide isolated outputs to the ICS control system and indicators.

1.6.5 Analog Signal Monitoring discussion, see Section 25.4.

1.6.6 CHANNEL CHECK discussion, see Section 25.1.
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1.8.7 An adjustable gain factor G, (Total Flux Gain) is included in the new design in order to
allow the algorithm to be adjusted in the future if needed. The gain will be set to 1.000.
This algorithm is equivalent to that used in the existing AREVA STAR processor module

. and is the same Total Flux Gain as shown in Function 3.

1.7 Safety Classification
This function is classified QA Condition 1 (Class 1E).
1.8 'Response Tiﬁle Requirements
. The response time for the TXS‘ rack/processing equipment shall be < 186 msec for Function 1.
This time does not include the sensor response time.
1.9 Existing Input Signals from Nuclear Instrumentation

Reactor Power (Fiux) values are shared with Functidns 3, 9>, 10 & 11.

~ ' IDCode riptic Physical Range
1RPSDT0005 NI-8 JIC Upper 0-62.5% RTP 0-10VDC
1RPSDT0005 4 N"scigfb‘éfwer 0-62.5% RTP 0-10VDC
~ 1RPSDT0006 N6 LCIC Upper 0- 62.5% RTP 0-10VDC
1RPSDT0006 N6 LCIC Lower 0-62.5% RTP 0-10VDC
NI-7 UCIC Upper |
1RPSDT0007 Chamber 0-62.5% RTP 0-10VDC
1RPSDT0007 NI-7 JOIC Lower 0-62.5% RTP 0-10VDC
1RPSDT0008 NI-8 JCIC Upper 0-62.5% RTP 0-10VDC
1RPSDT0008 NI-8 JCIC Lower 0-62.5% RTP 0-10VDC
N'fo'jv ‘;"r"es’ruﬁgl';ge Bi-Polar Power Supply 0to 15 VDC 0to 15 VDC
N",fo'jv‘;"r"gru';;;ge Bi-Polar Power Supply -15 to 0 VDC 15 t0 0 VDC
N'fofv‘;"r"gru';gl’;ge Bi-Polar Power Supply 0to 15 VDC 0to 15 VDC
N'fo':,‘;‘:’g’u';;gge Bi-Polar Power Supply -15 to 0 VDC -15 to 0 VDC
N"go':v‘;fgz';ggge Bi-Polar Power Supply 0to 15 VDC 0to 15VDC
N"F?o';‘;"r"gru';;’;ge Bi-Polar Power Supply -15 0 0 VDC 15 t0 0 VDC
N'g’oa‘;‘:’gz';;";ge Bi-Polar Power Supply 0to 15 VDC  0t015VDC
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NI-8 Power Range | p; pojar power Supply 15 100 VDC 15 t0 0 VDC
Power Supply

NI-5 Power Range High Voltage Power a _ .
Power Supply Supply 300 - 800 VDC 300 - 800 VDC

NI-6 Power Range High Voltage Power 300 - 800 VDC ' 300 - 800 VDG
Power Supply Supply _ _

- NI-7 Power Range High Voltage Power 300- 800 VDC 300 _' 800 VDC

Power Supply Supply

NI-8 Power Range High Voltage Power - ) ’
Power Supply Supply 300 - 800 VDC 300 - 800 VDC

1.10  Existing Output Signals

Reactor Power (Flux) values are shared with Functions 3, 9, 10 & 11.

Analog Output Signal to ICS from NI-5

1RPSDT0005 | 400 o T (soe Noto 1) | 0 125%RTP | 0-10VDC ICS
1RPSDTO006 | "2 ng‘;tg‘g Signalte '(gg'gﬁc’ne"’:f 0-125%RTP | 0—10VDC IcS
1RPSDT0007 ?S;';?ng‘:g‘;; Nl 'ggefﬁge"‘:'; 0- 125% RTP | 0-10VDC Ic8
1RPSDT0008 Analog Output Signal to ICS from NI-8 0 - 125% RTP 0—10VDC ICS

summing amp via SNV1 (see Note 1)’

Analog Output Signal to Control Room .
1RPSP1NI5 | Indicator from NI-5 summing amp via 0-125% RTP 0-10VDC Indicator on 1UB1
SNV1 (see Note 1) :

Analog Output Signal to Control Room
1RPSP1NI6 | Indicator from NI:6 summing amp via 0-125% RTP 0-10VDC Indicator on 1UB1
SNV1 (see Note 1)

Analog Output Signal to Control Room
1RPSP1NI7 | Indicator from NI-7 summing amp via 0-125% RTP 0-10VDC Indicator on 1UB1
SNV1 (see Note 1) '

Analog Output Signal to Control Room
1RPSP1NI8 | Indicator from NI-8 summing amp via 0-125% RTP 0-10VDC indicator on 1UB1
SNV1 (see Note 1)

1SA1-8 RP NI-5 High Flux Trip Binary 145 VDC Statalarm

15A1-20 RP NI-6 High Flux Trip Binary 145VDC Statalarm .

1SA1-32 RP NI-7 High Flux Trip - Binary 145 VDC Statalarm

1SA1-44 RP NI-8 High Flux Trip : Binary 145VDC Statalarm

1sas.7 | NI Power Range 5 Power Supply Binary 145 VDC Statalarm
Failure \

1sAs-19 | NI Power Range 6 Power Supply Binary 145 VDC Statalarm
Failure ]

15A5-31  ||NI Power Range 7 Power Supply Binary 145 VDC Statalarm
Failure

1sa543 | N Power Range 8 Power Supply Binary 145 VDC Statalarm

Failure .
ER-160" R.P. Channel A Hi Flux Trip Binary 125VDC Event Recorder
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ER-169* R.P. Channel B Hi Flux Trip Binary - 125VDC Event Recorder

ER-178* R.P. Channel C Hi Flux Trip Binary 125VDC Event Recorder
ER-188* R.P. Channel D Hi Flux Trip Binary 125VDC Event Recorder

v

*Contact Input Open to Alarm

Note 1: The Power Range Test (PRT) Summing Amp provides a 4-20mA signal output to the TXS SNV1
module for isolation. The SNV1 module converts the 4-20mA signal to a 0-20mA signal. A precision
resistor will be used to convert the SNV1 output from a 0-20mA signal to a 0-10VDC (0-125% RTP signal
for outputs to the ICS and % power indicator).

1.11 New Input Signals from Nuclear Instrumentation

1RPSDT0005, 6,7 & 8 ‘NI-5,6,7 & 8 UCIC

Upper & lower (Qty 8 signals) Upper & Lower Detector 0-10VDC
ON1NIAF01(3,5,7)HA02 - upper ; 0-62.5% RTP | (linear Amplifier
ON1NIAF01(3.5.7)HAO3 - lower apper & Lower Linear output)
Linear Amplifier (Qty 8) P

ON1NIPY01(3,5,7)HA05

NI-5, 6, 7 & 8 Power Range -15 VDC Power Bi-Polar Power Supply -15t0 0 VDC -1.364 to 0 VDC
Supply (Qty 4) ‘

ON1NIPYO01(3,5,7)HA05 )

NI-5, 6, 7 & 8 Power Range 15 VDC Power Bi-Polar Power Supply 0to+15VDC 0to 1.364 VDC
Supply (Qty 4) ‘

ON1NIPY01(3,5,7)JA01 .

NI-5, 6, 7 & 8 Power Range High Voltage Power E’Lgh I\/o'tage Power 0 - 1000 VDC 0-1VDC
Supply (Qty 4) PRl
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Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
New OAC point IDs and

descriptions (including reset/set state messages for binary points) will be issued during detailed

points using computer communications (OPC gateway to OAC).

maodification design.

_Point | ge |- D
01D2290 NI 5 PR TEST (FALSE) (TRUE) Binary Gateway
01D2291 NI 6 PR TEST (FALSE) (TRUE) Binary Gateway
01D2292 NI 7 PR TEST (FALSE) (TRUE) Binary Gateway
01D2293 NI 8 PR TEST (FALSE) (TRUE) Binary Gateway
01D2391 RPS CHANI 5(.?;2::‘1‘#&('3()'\301— TRIPPED) Binary .Gateway
0102392 RPS CH B NI 6($'I?r'l_gé(lj()NOT TRIPPED) Binary Gateway
0102393 RPS CH C NI 7('I|-'|IlQ::FI>_FL>Jé(D()'\IOT TRIPPED) Binary Gateway
0102394 RPS CH D NI 8($|I?rg_$lé(D()r\lOT TRIPPED) Binary Gateway
0O1A1544 NI'5 PR FLUX 0-125% RTP Gateway
01A1545 NI 6 PR FLUX 0-125% RTP Gateway
O1A1546 NI'7 PR FLUX 0-125% RTP Gateway
0O1A1547 NI 8 PR FLUX 0-125% RTP Gateway
01A1558 NI 5 PRPS VOLTS s 0~-1000VDC Gateway
O1A1559 Ni 6 PR PS VOLTS 0- 1000 VDC Gateway
0O1A1560 NI 7 PRPS VOLTS 0- 1000 VDC Gateway
O1A1561 NI 8 PRPS VOLTS 0- 1000 VDC Gateway
O1A1697 RPS CH A -15V PS VOLTS -15t0 0VDC Gateway
O1A1698 RPS CH A +15V PS VOLTS 0to 15VDC Gateway
0O1A1699 RPS CH B -15V PS VOLTS -15t0 0 VDC Gateway
O1A1701 RPS CH B +15V PS VOLTS 0to 15VDC Gateway
O1A1703 RPS CH C -15V PS VOLTS -15t0 0 VDC Gateway
01A1704 RPS CH C +15V PS VOLTS 0to 15VDC Gateway
O1A1706 RPS CHD -15V PS VOLTS -15t0 0 VDC Gateway
O1A1707 RPS CHD +15V PS VOLTS 0to15VDC Gateway

New Statalarm Panel Changes

Statalarm Panel changes are shown in Section 22.

References

See Section 28.°




Page 22 of 209 : CALCULATION OSC-8623, Rev. 11 |
RPS & ESFAS Functional Description Section 2
RPS Function # 2 (Reserved)

2.0 Reserved |

This RPS function number has been reserved for possible future use. This section previously included a
functional description for a future Temperature Compensated High Flux Trip. This description has been

deleted since the function will not be implemented with this modification.
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Nuclear Overpower Flux/Flow/imbalance Trip

3.1

Existing Automatic Trip Function Description

Nuclear Overpower Flux/Flow Imbalance Trip _based on reactor power, power_imbalance and

reactor coolant flow.

Reactof Power (Flux) inputs are shared with RPS Function #1.

The Flux/Flow/Imbalance trip shall provide protection against DNB or fuel centerline temperature
limits during steady state and transient operation. The parémeters monitored to generate the
Flux/Flow/Imbalance trip are Reactor.CooIant System (RCS) Flow, Power Range Neutron Flux
and Power Range Delta Flux. The Flux/Flow/Imbalance trip defines the maximum allowable
power (flux) level based on the measured RCS Flow and a Delta Flux Imbalance.

The Flux/Flow/Imbalance trip function is best understood by reference to Figure 3.1

“Flux/Flow/Imbalance Barn Curve.” The followihg is a description of the Barn Curve:

3.1.1 The region between breakpoints B2 and B3, the “barntop,” represents the maximum
allowed reactor power limit, dmax(F). dmax(F) varies with RCS Flow. When operating with a
Delta Flux Imbalance in this region, the Flux/Flow/imbalance trip condition is defined as
total reactor power (flux) om > dmax(F)- _
dmax(F) “barntop” moves down with decreasing total RCS flow and up .with increasing flow,
with an absolute upper limit of Pyax. fhis relationship is expressed in the trip algorithm as
dmax(F) = F1 X Gruwriow < Puax-  Puax is @ constant that represents the absolute upper limit
of dmax(F) and is the “Tech. Spec Barntop” from the Core Operating Limits Report (COLR)
and station procedures.

3.1.2 When operating with a Delta Flux Imbalance in the region between breakpoints B1 and B2

‘ (Slope M1), the Flux/Flow/Imbalance trip setpoint is lowered by the Delta Flux Imbalance
as defined in the algorithm: reactor power () > [Slope M1 x Ad + [pmax(F) - Slope M1 x
B} ' ,

3.1.3 When operating with a Delta Flux Imbalance in the region between breakpoints B3 and B4
(Slope M2), the Flux/Flow/Imbalance trip setpoint is lowered by the Delta Flux Imbalance

' as defined in the algorithm: reactor power (¢n) > [Slope M2 x Ad + [dmax(F) - Slope M2 x

Bill . |

3.1.4 With tHe inclusion of the term ¢uax(F) in the Barn Curve slope M1 and M2 regions as
described above, it can be seen that these regions of the Barn Curve, in addition to varying
with the Delta Flux Imbalance, also varies with RCS Flow. Thus the entire Barn “roof” (barn
top and slopes) effectively moves down as RC total flow decreases, and up as RCS total

flow increases.
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3.1.5 The Flux/Flow/Imbalance trip function aiso has trip setpoints based solely on maximum
limits for Delta Flux Imbalance as defined by breakpoints B1 (negative Imbalance limit) and
B4 (positive Imbalance'limit) . These trip setpoints are defined in the trip algorithm as
A < B, (negative Imbalance trip), and as A$ > B, (positive Imbalance trip).

3.1.6 Whenever two or more RPS channels have tripped on any of the Flux/Flow/Imbalance trip
conditions as described above, a Reactor Trip shall be initiated.

In addition to Iimitihg the allowable core power distribution, the Flux/Flow/Imbalance trip function

also provides DNB protection during partial pump coast-downs. The allowable power level for any

given flow, assuming zero imbalance, ié determined by multiplying the measured flow times the

Flux/Flow ratio. This ratio is calculated by using the maximum flux trip setpoint allowed by the

flux/flow trip divided by the measured RCS flow at 100% RTP conditions.

3.2 Description of Existing System Functions Related to Trip

3.2.1 In the existing RPS channels, power imbalance is determined ir_\ the Framatome STAR
module. For each of the NI power range detectors, the top detector value minus the
bottom detector value times the flux gain factor equals Delta Flux Imbalance. This power
imbalance signal value is adjusted by procedure to agree with the power imbalance
indicated by the incore instruments, since the incore power imbalance is more accurate
(at steady state power).

3.2.2 Four delta-pressure transmitters measure RCS differential pressure across the flow
element in each hot leg and provide the signal to each of the four RPS channels. For the
existing system, the 4-20 mA differential pressure signals from the transmitters are
converted across a shunt resistor to 2-10 VDC signal for input. This voltage signal is-
acquired by a STAR processor module which converts the differential pressure to flow
and combines the Loop A and Loop B flows into total RCS Flow.

3.2.3 The STAR system converts the RCS Loop A and B differential pressure signals to flow
using the following equations:

Loop A: Fa = [(APA)"] X [50%/(APave-a) ]
Loop B: Fg = [(APs)*] X [50%/(APavc8)"]

3.2.4 For the STAR system, AP, and APg are the input signals with units in VDC, and APayga
and APayg.s are constants set to 10.000VDC. Therefore the VDC units cancel by division
and the result is a square root output in terms of % flow.

3.2.5 Fa and Fg units are in terms of % of flow, and denoted as % Total Flow Range (%TFR).
For each loop, a full scale differential pressure of 43.3 psid into the transmitter = 50%
TFR. For each loops signal to the OAC the relation between % TFR and kLB/HR is linear
with 50%TFR = 90,000 kLB/HR.
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Total Flow is calculated in the STAR as follows:
Fr=Fa+Fg,

With both loops at full scale input, total flow =100%TFR. For the total RCS flow signal to
the OAC, 100%TFR= 180,000 kLB/HR.

Existing Shutdown Bypass Function

3.3.1

3.3.2

This function is manually bypassed when the Shutdown Bypass Keyswitch is placed in
Bypass.
See Section 14 for information on existing bypass functions and keyswitches and

Section 23 for new TXS bypass functions and keyswitches.

Existing Setpoints for Trip Functions

3.4.1

342

3.43

3.4.4

Breakpoint and slope values for the Barn Curve are provided for each new fuel core cycle in
the Core Operating Limits Report (COLR). Delta Flux Gain values and Pyax (Tech Spec
Barntop) are also provided in the COLR. These values are incorporated in station instrument
procedures and inserted into the STAR system prior to unit startup for the new core cycle.
Puax is a constant that provides an absolute upper limit of ¢MAX(F). Puax is the upper power
value in the Maximum Allowable RPS Power Imbalance Limits from the COLR for each
new fuel cycle and is referred to in étation procedures as the Tech. Spec Barntop.. There
are separate limits for four RC pump operation and for three RC pump operation, therefdre
for three pump operation at power the station must enter the three pump lower limit value
into the STAR system.

After startup from each refueling or other long outage, station procedures establish a new
RCS Total Flow Range (%TFR) value for 100% power operation. (i.e., baseline RCS flow).
The Gruwriow (flux/flow gain factor) is the‘n verified to be within the required tolerance, and if
it is not a new gain value is calculated as follows: ’

Griwwriow = Normal Barntop (% RTP)/ Ft (%. TFR) _

The new gain value is then entered into the STAR system. [Note: an interim
check/calculation at 73% power uses a different formula. The “Normal Barntép” is obtained
from station procedures and is denved from the COLR “RPS Power Imbalance Setpoints”
upper power limit (barntop) for four pump operation].

The Flux/Flow/Imbalance Trip Setpoint (¢ max(F)) shall be capable of being reduced as
required to meet the Technical Specification requirements to operate with a quadrant
power tilt, dropped control rod or other condition by manually reducing the Flow Gain
Setpoint Gruwriow-  The Technical Specifications call for a 2% reduction of the
Flux/Flow/Imbalance trip points for each 1% of tilt beyond the steady state limit, or a

reduction to 65.5% of the Allowable Thermal Power.
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3.4.5 ¢ wax(F) is the maximum allowed power level based on total flow, not to exceed PMAX

(thermal power upper limit). Since PMAX is adjustable, procedures exist to change PMAX
if the limits change for cycle specific limits, burn-up _dependent limits, or if the plant enters

3-pump operation.

3.5 Algorithm Equations for Trip Functions

Nuclear Overpower Flux/Flow Imbalance Trip
CURRENT ALGORITHM

Flow Inputs: Fr=[Fa + Fg]
Where: Fa = [(APA)"?] x [50%/(APavc-a)'?]  (Loop A)
Where: Fg = [(APg)"?] x [50%/(APave.8)"?]  (Loop B)

Maximum Allowed Thermal Power (Barntop):
¢MAX(F) = F1x Gruxriow £ Pmax

For Example: .
dmax(F) at Flow (F;) of 77.57 %TFR (4 RC Pump Operation) = 107.9% RTP

dmax(F) at Flow (F;) of 57.94 %TFR (3 RC Pump Operation) = 80.6% RTP
[Note: above examples based on Gg,riow Of 1.391, and the COLR minimum for 3
pump flow being 74.7% of 4 pump flow]

Total Flux Calculated Input: ¢m = [dupper + diower] X Gy

Imbalance (Delta Flux) Input: Ad = (dupper = Prower) X Gag

Flux/Flow/Imbalance 'Trip:

A Flux/Flow/Imbalance Trip exists for the following Conditions

(a) A¢ < B4 »

(b) B; S Ap S B, AND ¢w > [SlopeM1 x Ad + [dmax(r) - Slope M1 x Ba]]
(C) ¢m > ¢MAX(F)

(d) Bs< Ap < By AND ¢y > [Slope M2 x Ad + [Pmax(r) - Slope M2 x B3]]
(e) A¢ >B4

(f) With Shutdown Bypass enabled, the Flux/Flow/Imbalance Trip is
bypassed.
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Nuclear Overpower Flux/Flow Imbalance Trip
PROPOSED ALGORITHM

Total RC Flow Inputs: Fy=[Fa + Fg]
Where: Fa = [(APA)"?] x [60%/(APavc-A)"?]  (Loop A)
Where: Fg = [(APg)"?] X [50%/(APaves)'’]  (Loop B)

Maximum Allowed Thermal Power (Barntop):
dmax(F) = minimum [Frx Griuwriow s Pmax ]

For Example:
dmax(F) at Flow (Fr) of 77.57 %TFR (4 RC Pump Operation) = 107.9% RTP

dmax(F) at Flow (F7) of 57.94 %TFR (3 RC Pump Operation) = 80.6% RTP
[Note: above examples based on Ggriow Of 1.391, and the COLR minimum for 3
pump flow being 74.7% of 4 pump flow]

Total Flux (Thermal Power) Calculated Input: ¢m = [Pupper + PLower] X Gy

Imbalance (Delta Flux) Input: A¢ - (dupper = Prower) X Gao

TRIP CONDITIONS

Flux/Flow/Imbalance TriE *

A Flux/Flow/Imbalance Trip exists for the following Conditions:

(a) Ad < By

(b) Bi<Ap<B2 AND ¢ém > [Slope M1 x A) + [¢MAx(;.-) Slope M1 x B3]]
(C) ¢m > ¢MAX(F)

(d) B3 < Ap < B4 AND ¢, > [Slope M2 x Ad + [dpmax(F) — Slope M2 x Bs]]
(e) Ap > By

(f) With Shutdown Bypass enabled, the Flux/Flow/Imbalance Trip is
bypassed.
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Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on
" calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise speciﬂed.(

nooo Parameter Range ,,
Total Flux (% Rated Thermal Power) o :
vy 0-125 % RTP
" =[® (uppen) ¥ o (Iower)]' X G¢ ’
. (Range =0.5t0 1.5)
G, Gain Factor for Total Flux ¢m (G, = 1.000) N/A
Upper Detector Chamber Nuclear
@& (upper) Flux (calibrated to reflect thermal 0to62.5 % RTP
power best estimate)
Lower Detector Chamber Nuclear .
@ (lower) Flux (calibrated to reflect thermal 0to62.5 % RTP
power best estimate) :
Delta Flux =
A -62.5t0+625 % RTP
¢ (‘bupper - d)lower) X GM X . °
. (Range = 0.5t0 8)
Gain Factor for Delta Flux, A Guyn =417* (NI-5)
Gas (each RPS (;haai\rr;ur\\/:S:)s a separate Gay 5 = 4.19* (NI-6) N/A
Gy c=4.11* (NI-7)
GA’D = 4.21* (N|-8) c
Barntop
: 0to 125 o
dmax(F) Maximum Allowed Thermal Power % RTP
= Fr X Griuriow < Pumax '
" ) (Constant setting range
Puax Upper lel: of Maximum Allowed =010 125) o RTP
Thermal Power (constant) Puax constant = 109.4
Loop A RCS Delta Pressure ' .
APa (2 pumps in Loop A) . 0t043.3 pan
Loop B RCS Delta Pressure .
APs (2 pumps in Loop B) ‘ 0to43.3 psid
F Measured Loop A RCS Flow 0 to 50 % Total Flow Range
A (2 pumps in Loop A) ‘ (TFR)
Measured Loop B RCS Flow .o
Fe ) (2 pumps in Loop B) 0to 50 % TFR
Total Loop RCS Flow
Fr (4 pumps in Loop A & B) 0to 100 % TFR
Coefficient - Average Loop A RCS ‘
APave-a Delta Pressure at 50% Total Flow 43.3 psid
Range
Coefficient - Average Loop B RCS
APavG-s Delta Pressure at 50% Total Flow 43.3 psid-
Range
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Description Range-orValue | - - Uni
G Flux/flow Gain factor = Normal 0.30t0 1.50 % RTP/
FluxiFlow . Barntop (% RTP) / F1(% TFR) (GrLuxrLow = 1.391) % TFR
Break Point 1 Negative imbalance -6251t00 o
B Reactor Trip Setpoint (By = -33.0)" % Imbalance
B: Break Point 2 (A¢ Value) (éfi"f’fz"_g)* % Imbalance
Bs Break Point 3 (A¢ Value) (B;?=- 312";54), % Imbalance
Break Point 4 Positive Imbalance 0-625
Bs Reactor Trip Setpoint (B4 = +33.0)* % Imbalance
Slooe M1 Slope from Break Point B1 to Brea 0.25t03 ‘ % RTP/
P Point B2 : (Slope M1 = 0.942)* % Imbalance
Slope M2 Slope from Break Point Bz to Break -0.25t0-3 % RTP/
P Point B4 (Slope M2 = -0.942)" % Imbalance

* The parameter settings provided above must be updated for each new fuel cycle as required
by the Core Operating Limits Report (COLR) and station procedures.

® p % Thermal Power

1 dmax(F)

“Barntop” Typical

with 4 RC Pumps On, with
upper limit Pmax

B,
Slope M1 \ Slope M2
\A‘
Bi__ L B,

/
N

Daiax{ ¥y ~Barntop” Typleat
with 3 RO Pumps On, with

opper Hmif Pmax

-33 +33
Ad
Delta Flux
% Imbalance

FIGURE 3.1
Flux/Flow/Imbalance Barn Curve
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3.6 New Design Features

3.6.1 Each RPS instrument channel receives Flux/Flow/Imbalance trip function signals from the
other channels over fiber optic communications cables. If an RPS channel sees two or
more channels of Flux/Flow/Imbalance trip function in the tripped condition, a channel trip
will occur. If two or more RPS instrument channels are in the tripped state, a reactor trip
is generated via the 2/4 reactor trip relay logic. Following a reactor trip, the reactor trip
breakers must be reset by the operator prior to restarting the unit.

3.6.2 With Shutdown Bypass enabled, the Flux/Flow/Imbalance Trip is bypassed.

3.6.3 RCS Flow Loops A & B averages use at least 20 data points for each instrument. (See
Section 25.6.4)

3.6.4 Analog Signal Range Limit Monitoring discussion, see Section 25.4.

3.6.5 CHANNEL CHECK discussion, see Section 25.1.

3.6.6 Refer to STAR Instruction Manual 01-1228962-00 and 01-1228962-04 (latest Appendix
B Flux/Delta Flux Flow Trip revision) for additional information on how the existing STAR
system scales variables and implements the Flux/Flow/Imbalance algorithms. ONS

procedures are also available for reference.
3.7 Safety Classification
This fgnction is classified QA Condition 1 (Class 1E).
3.8 Response Time Requirements

The response timé for the TXS rack/processing equipment shall be < 769 msec for the Flow input

signal portion of Function 3. The response time for the TXS rack/processing equipment shall be

< 186 msec for NI portion of Function 3. The channel response time does not include the sensor

response time.

Note that the current RPS STAR Module processor has a response time of < 150 msec with a
- 594 msec filter on the input for RCS Flow per the STAR Technical Manual. The RCS flow

filtering shall be accounted for in the new TXS system using the hardware signal filtering

capabilities of the SAA1 (up to 188 ms time constant, adjustable), software filtering, or both.

3.9 Existing Input Signals

b G Descriptio Electrical Rang
e | e oSt | ooomoms | sam
FornDes) | oesere Lo A (Crame ) | 00w433ps +-20ma
ROTnDPTs) | Carsssus Loop A(Gromac) | 0010433 psi +-20mA
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_ bCode . Description =
1RCFT0014E Reactor Coolant System differential .
(RC14A-DPT4) pressure Loop A (Channel D) 0.0t043.3 psid 4-20mA
1RCFT0015B Reactor Coolant System differential .
(RC14B-DPT1) pressure Loop B (Channel A) 0.0t043.3 psid 4-20mA
1RCFT0015C Reactor Coolant System differential . .
(RC14B-DPT2) pressure Loop B (Channel B) 0.01t043.3 psid 4-20mA
1RCFT0015D Reactor Coolant System differential .
(RC14B-DPT3) pressure Loop B (Channel C) 0.01043.3 psid 4-20mA
1RCFT0O015E Reactor Coolant System differential .
(RC14B-DPT4) pressure Loop B (Channel D) 0.0t0 43.3 psid 4-20mA
3.10 . Existing Output Signals
1SA1-3 RP Channel A Flux/imb/Flow Trip 145VDC Statalarm
1SA1-15 RP Channel B Flux/imb/Flow Trip Binary 145VDC Statalarm
1SA1-27 RP Channel C Flux/Imb/Flow Trip Binary 145VDC Statalarm
1SA1-39 RP Channel D Flux/Imb/Flow Trip ' Binary 145VvDC Statalarm
ER-161* R.P. Channel A Power imbalance/Flow Ratio Trip Binary 125 VDC ReEc\:/grndte‘r
ER-170* R.P. Channel B Power Imbalance/Flow Ratio Trip Binary 125 VDC ngsr";er
ER-179* R.P. Channel C Power Imbalance/Flow Ratio Trip Binary 125 VDC RE"e”'
ecorder
ER-189* R.P. Channel D Power Imbalance/Flow Ratio Trip Binary 125 VDC ReEg’;“c;er
1RCFT0014B RP Reactor Coolant System Flow AP .
(RC14A-DPT1) Loop A Output to ICS (Channel A) 0-433psid | 0-10VDC | ICS
1RCFT0014C RP Reactor Coolant System Flow AP . :
(RC14A-DPT2) Loop A Output to ICS (Channel B) 0-433psid | 0-10VDC ICS
1RCFT0015B RP Reactor Coolant System Flow AP _ : _
(RC14B-DPT1) Loop B Output to ICS (Channel A) 0-43.3psid | 0-10VDC ICS
1RCFT0015C RP Reactor Coolant System Flow AP .
(RC14B-DPT2) Loop B Outpt to ICS (Channel B) 0-433psid | 0-10VDC ICS
. . Control
1RPSP1NI5 NI-5 Detector Flux Differential -62.510 +62.5 % 0—10VDC Room
AD (Dixson Indicator) RTP n d‘i’C‘;tor
1RPSPINIB NI-6 Detector Flux Differential 625100 +625% | o _10ype c,fo”;;‘:'
AdD (Dixson Indicator) RTP Indicator
1RPSP1NI7 NI-7 Detector Flux Differential 62510 +625% | o _10\pe %"“‘;ﬁ'
AD (Dixson indicator) RTP ) In d?:ator
1RPSP1NI8 NI-8 Detector Flux Differential -62.5t0 +62.5 % 0—10VDC (;cgg;gl
AD (Dixson Indicator) RTP Indicator

*Contact Input Open to Alarm




Page 32 of 209 CALCULATION OSC-8623, Rev. 11 |
' RPS & ESFAS Functional Description Section 3
’ RPS Function # 3
Nuclear Overpower Flux/Flow/Imbalance Trip

3.11 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

ting Descriptior
e messages

RPS CH A FLOW/FLUX (NOT .
01D2355 TRIPPED) (TRIPPED) Binary Gateway

RPS CH B FLOW/FLUX (NOT .
01D2429 TRIPPED) (TRIPPED) B!nary Gateway

: RPS CH C FLOW/FLUX (NOT .

01D2430 TRIPPED) (TRIPPED) Binary Gateway

RPS CH D FLOW/FLUX (NOT .
01D2431 TRIPPED) (TRIPPED) Binary Gateway

RPS CH A RC FLOW (NOT IN . .
01D2408 TEST) (IN TEST) Binary Gateway

RPS CH B RC FLOW (NOT IN , .
01D2409 TEST) (IN TEST) Binary Gateway

RPS CH C RC FLOW (NOT IN . .
01D2410 TEST) (IN TEST) Binary Gateway

RPS CH D RC FLOW (NOT IN . .
01D2411 TEST) (IN TEST) Binary Gateway
01A1549 RPS CH A TOTAL RCS FLOW 0 — 180,000 kLB/Hr Gateway
01A1550 RC LOOP A FLOW 1 0 - 90,000 kLB/Hr Gateway
01A1551 RC LOOP B FLOW 1 0 -90,000 kLB/Hr - Gateway
O1A0877 RPS CH B TOTAL RCS FLOW 0 — 180,000 kLB/Hr Gateway
0O1A0878 _RC LOOP A FLOW 2 0 - 90,000 kLB/Hr Gateway
0O1A0879 _RC LOOP B FLOW 2 0 - 90,000 kLB/Hr Gateway
01A1420 RPS CH C TOTAL RCS FLOW 0 - 180,000 kLB/Hr Gateway
01A1421 RC LOOP A FLOW 3 0 — 90,000 kLB/Hr Gateway
0O1A1422 RC LOOP B FLOW 3 0 - 90,000 kLB/Hr Gateway
0O1A1712 RPS CH D TOTAL RCS FLOW 0 - 180,000 kLB/Hr Gateway
O1A1713 RC LOOP A FLOW 4 0 — 90,000 kLB/Hr Gateway
O1A1714 RC LOOP B FLOW 4 0 - 90,000 kLB/Hr Gateway
01A1280 NI 5 DETECTOR FLUX DIFF -62.5 to +62.5 % RTP Gateway
01A1281 NI.6 DETECTOR FLUX DIFF -62.5 to +62.5 % RTP Gateway
01A1282 NI 7 DETECTOR FLUX DIFF -62.5 to +62.5 % RTP Gateway
0O1A1283 NI 8 DETECTOR FLUX DIFF -62.5t0 +62.5 % RTP Gateway

* These computer points may be provided by a summary Test Enable (see Section 25.2.3) point
with individual pseudo points being created at the OAC.
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3.12 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
3.13 References

See Section 28.
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4.0 RCS High Pressure Trip

4.1 Existing Automatic Trip Function Description

High RCS Pressure Trip

Reactor Coolant System Pressure inputs are shared with RPS Functions #5 and #6.

Reactor Coolant System (RCS) pressure transmitters 1RCPT0017P, 18P, 19P and 20P provide
inputs to the RPS protective channels A, B, C and D respectively. When any of these signals
reach the High Pressure Trip Setpoint, the associated protective channel bistable is tripped. If two
or more protective channel bistables are in the tripped state, a reactor trip is generated.

Tech Specs requires that the reactor trip before 2355 psig (allowable value) to prevent the RCS
from exceeding the safety limit of 2750 psig. Actual RPS trip setpoint is 2345 psig for

conservatism.
4.2 Description of Functions Related to Existing Trip

The trip bistables have toggle switches associated with them and are required to be manually
reset when the bistable changes from its non-tripped state to its tripped state. In addition the trip
bistables have indicating lamps associated with them (output lamp and memory lamp). The
bistable lamps and toggle switches general operation are to provide a dim lamp when the bistable
is in the non-tripped condition and provide a bright lamp when in the tripped condition. The toggle

switches are required to be manually toggled to clear the bistable and reset the lamps.
4.3 Existing Shutdown Bypass Function

4.3.1  When the channel is placed in Shutdown (S/D) Bypass, the High RCS Pressure Trip
setpoint is changed to less than 1720 psig (allowable value, actual RPS setpoint is 1710
for conservatism). S/D bypass for each RPS channel is manually initiated once the plant
has been maneuvered past the low RCS pressure trip setpoint.

4.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.

4.4 Existing Setpoints for Trip Functions

4.4.1  The High RCS Pressure Trip setpoint during normal operation is 2345 psig.

4.4.2 With Shutdown Bypass enabled, the High RCS Pressure Trip setpoint is reduced to 1710
psig.

4.4.3 Trip occurs on increasing RCS Pressure.
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4.5 Existing Algorithm Equations for Channel Trip Functions

RCS High Pressure Trip

CURRENT ALGORITHM
Trip: Pm 2 Psp press()

(a) Pm = measured RCS pressure into each RPS channel A (B, C and D).

(b) Psp press(n) = 2345 psig, High Pressure Reactor Trip setpoint — normal
Power Operation.

(¢) Psp press(sip) = 1710 psig; High Pressure setpoint — Shutdown Bypass
enabled.

Existing Process Parameters for Current Algorithm

Pm Measured Reactor Coolant System Pressure 1700 - 2500 N/A psig

Normal High RCS Pressure Reactor Trip
Setpoint

Pse pressi Tech Spec Allowable Value is < 2355 psig. 2345 Manual Psig
S/D Bypass High RCS Pressure Reactor Trip
Psp pPRESS(S/D) Setpoint 1710 Manual | psig

Tech Spec Allowable Value is < 1720 psig.

4.6 New Algorithm Equations for Channel Actuation Functions

RCS High Pressure Trip

PROPOSED ALGORITHM
Trip: Pm2.max 2 Psp press()

(a) Pm2.max = RC pressure, 2" maximum value of pressure from RPS channel

A, B, C and D.
(b) Psp press(ny = 2345 psig, High Pressure setpoint — normal Power
Operation. '

(c) Psp press(sipy = 1710 psng, High Pressure setpomt — Shutdown Bypass
enabled.
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Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on
calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

Pm2max Second maximum RCS pressure 1700 - 2500 N/A

Trip
comparator
auto-resets
Normal High RCS Pressure Reactor Trip once pressure
Setpoint 2345 is below the
Tech Spec Aliowable Value is < 2355 psig. auto-reset

value; see
OSC-8695 for
the auto-reset
value.

Psp PreSS(N) psig

Trip
comparator
auto-resets

once pressure
is below the
auto-reset
value; see
0OSC-8695 for
the auto-reset
value.

Shutdown/Bypass High RCS Pressure Reactor
Trip Setpoint is automatically enabled when the
Psp PrEss(s/D) S/D bypass keyswitch is placed to Bypass. 1710
Tech Spec Allowable Value is < 1720 psig.

psig

4.7 New Design Features

4.7.1 Each RPS instrument channel (A, B, C & D) processes the associated RCS pressure
signal value as well as the RCS pressure signal values from the other three instrument
channels. For the High RCS Pressure channel trip, each RPS channel selects the second
maximum (2.Max) measured High pressure value (Pma.max) from all four channels. If the
value of Py max €xceeds the High RC Pressure trip setpoint (Psp presspvy) [OF P sp press(si)
for Shutdown/Bypass plant conditions], the channel provides a channel trip output signal.
If two or more RPS instrument channels are in the tripped state, a reactor trip is
generated via the 2/4 reactor trip relay logic. Following a reactor trip, the reactor trip
breakers must be reset by the operator prior to restarting the unit.

4.7.2 An S/D Bypass High RCS Pressure trip setpoint is automatically implemented when the
S/D Bypass keyswitch is placed to BYPASS. |

4.7.3 The trip comparators associated with the new TXS design are software driven and do not
require to be manually reset. The new TXS design does not provide local indication for
each comparator condition. However, the comparator condition is viewable via the

maintenance work station.



Page 37 of 209 CALCULATION OSC-8623, Rev. 11 |
RPS & ESFAS Functional Description Section 4
RPS Function # 4
RCS High Pressure Trip

4.7.4  Analog Signal Monitoring discussion, see Section 25.4.
475 CHANNEL CHECK discussion, see Section 25.1.

4.8 Safety Classification
This function is classified QA Condition 1 (Class 1E).
4.9 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 185 msec for Function 4.

This time does not include the sensor response time.
4.10  Existing Input Signals

Note RC Pressure Input Signals are shared with Functions 5 and 6.

1(1;%5’;?3} Z;’ RC Pressure cﬁ. A | 1700 — 2500 psig. 4-20 mA
1(2%?;?8_}2;3 RC Pressure Ch. B 1700 — 2500 psig 4 -20mA
1(RRCC3|:'I;03_1FS1’§’ RC Pressure Ch. C 1700 — 2500 psig - 4-20mA
1(2%'?;?3%2)'3 RC Pressure Ch. D 1700 - 2500 psig 4 - 20 mA

4.11 Existing Output Signais

1SA1-6 RP Channel A High Press Trip ) Statalarm
18A1-18 RP Channel B High Press Trip Binary 145 VvDC Statalarm
1SA1-30 RP Channe! C High Press Trip Binary 145VDC Statalarm
1SA1-42 RP Channel D High Press Trip Binary 145 VvDC Statalarm
ER-163* | R.P. Channel A Hi Press Trip Binary 125 VDC nggr'(‘jter
. . . . Event
ER-172 R.P. Channel B Hi Press Trip Binary 125VDC Recorder
N . . . Event
ER-181 R.P. Channel C Hi Press Trip Binary 125 vDC Recorder
. ) , . Event
ER-191 R.P. Channel D Hi Press Trip Binary 125VDC Recorder
1RCPT0017P | RP Reactor Coolant System Pressure - Loop A -
(RC1A-PT1) | Output to ICS (Channel A — Isolated Output) 17002500 psig | 0-10VDC ICS
1RCPTO0018P | RP Reactor Coolant System Pressure - Loop A .
(RC1A-PT2) |Output to ICS (Channel B ~ Isolated Output) 1700 - 2500 psig | 0-10VDC ICS

*Contact Input Open to Alarm
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4.12 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed
modification design. [Note that O1A1688, O1A1689, O1A1690 & O1A1691 remain hardwired '
(HW), in suppqrt of the station Core Thermal Power (CTP) calculation requirements, and will also

be available on the Gateway.]

Existing Description (Re
i - forbinary point - Desti
01D2372 RPS CH A HI PRESS (NOT TRIPPED) _Binary Gateway
(TRIPPED)
01D2373 RPS CH B HI PRESS (NOT TRIPPED) Binary Gateway
(TRIPPED)
01D2374 RPS CH C HI PRESS (NOT TRIPPED) Binary Gateway
(TRIPPED) )
01D2376 RPS CH D HI PRESS (NOT TRIPPED) Binary Gateway
. (TRIPPED)
01D2404 RPS CH A RC PRESS (NOT IN TEST) (IN TEST) Binary Gateway*
01D2405 RPS CH B RC PRESS (NOT IN TEST) (IN TEST) Binary Gateway*
01D2406 RPS CH C RC PRESS (NOT IN TEST) (IN TEST) Binary Gateway*
01D2407 RPS CH D RC PRESS (NOT IN TEST) (IN TEST) Binary Gateway*
01D1246- RPS CH A SD BYPASS HIGH RCS PRESS TRIP Binary . Gateway
(NOT TRIP) (TRIP)
01D1248 RPS CH B SD BYPASS HIGH RCS PRESS TRIP Binary . Gateway
(NOT TRIP) (TRIP)
01D1249 RPS CH C SD BYPASS HIGH RCS PRESS TRIP Binary ' Gateway
(NOT TRIP) (TRIP)
01D1250 RPS CH D SD BYPASS HIGH RCS PRESS TRIP Binary Gateway
{(NOT TRIP) (TRIP) ) )
O1A1688 RC LOOP ANRPRESS 1 (RPS CH A) 1700 - 2500 psig** Gateway/HW
01A1689 RC LOOP A NR PRESS 1 (RPS CH B) 1700 - 2500 psig** Gateway/HW
01A1690 RC LOOP ANR PRESS 1 (RPS CH C) 1700 — 2500 psig** Gateway/HW
O01A1691 RC LOOP A NR PRESS 1 (RPS CH D) 1700 - 2500 psig** Gateway/HW

* These computer points may be provided by a summary Test Enable (see Section 25.2.3) point
with individual pseudo points being created at the OAC.

** The hardwired input signal to the OAC is 0 to 10 VDC, representing 1700 to 2500 psig.
4.13 New Statalarm Panel Changes

Statalarm Panel! changes are shown in Section 22.
4.14 References

See Section 28.
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LS.O RCS Low Pressure Trip
5.1 Existing Automatic Trip Function Description
Low RCS Pressure Trip
Reactor Coolant System pressure inputs are shared with RPS Function 4.
When any of these signals reach the Low Pressure Trip Setpoint, the associated protective
channel bistable is tripped. If two or more protective channel bistables are in the tripped state, a
reactor trip is generated. v
Tech Specs re’quire reactor trip before 1800 psig (allowable value) to prevent DNB. Actual RPS ‘
setpoint is 1810 psig for conservatism.
5.2 Description of Functions Related to Existing Trip
Tech Specs requires reactor trip < 1800 psig RCS pressure to prevent power production at low
- pressures, so that the DNB is maintained greater than or equal to requirements for those design
accidents that result in a pressure reduction.
5.3 Existing Shutdown Bypass Function
5.3.1 The Low RCS Pressure Trip is bypassed when each RPS channel is placed in Shutdown
Bypass. '
5.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section
23 for new TXS bypass functions and keyswitch functions.
5.4 Existing Setpoints for Trip Functions
5.4.1 The Low RCS Pressure Trip setpoint during normal operation is 1810 psig.
5.4.2 With Shutdown Bypass enabled, the Low RCS Pressure Trip is bypassed.
5.4.3 Trip occurs on decreasing RCS Pressure.
5.5 Existing Algorithm Equations for Channel Trip Functions

RCS Low Pressure Trip
CURRENT ALGORITHM

Channel Trip: P < Psp press

(a) P = measured RCS pressure into each RPS channel A (B, C and D).

(b) Psp press = 1810 psig, Low Pressure Reactor Trip setpoint — normal
Power Operation.

(c) With Shutdown Bypass enabled, the RCS Low Pressure Trip is
bypassed.
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Existing Process Parameters for Current Algorithm

Pm Measured Reactor Coolant System Pressure 1700 — 2500 NA psig

Low RCS Pressure Reactor Trip Setpoint
Psp press Tech Spec Allowable Value is = 1800 psig. 1810 Manual psig
5.6 New Algorithm Equations for Channel Trip Functions -

RCS Low Pressure Trip
PROPOSED ALGORITHM

Channel Trip: Pm2min < Psp press

(a) Pm2min = RC pressure, 2nd minimum value of RPS Channel A, B, C & D.

(b) Psp press = 1810 psig.

(c) With Shutdown Bypass enabled, the RCS Low Pressure Trip is
bypassed.

Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the fénge limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

Second minimum RCS pressure 1700 - 2500
‘ Trip
comparator
auto-resets
‘ once
Low RCS Pressure Reactor Trip Setpoint pressure is
Psp press Tech Spec Allowable Value is =2 1800 psig. 1810 above the psig
auto-reset
value; see
0OSC-8695 for
the auto-reset
value.
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5.7 New Design Features
5.7.1 Each RPS instrument channel (A, B, C & D) processes the associated RCS pressure

5.7.2

573
574

signal value as well as the RCS pressure signal values from the other three RPS
instrument channels. For the Low RCS Pressure channel trip, each RPS channel éelects
the second minimum (2.Min) measured Low pressure value (Pmamn) from all four
channels. If the value of P, mi, falls below the Low RC Pressure trip setpoint (Psp press ),
the channel provides a channel trip output signal. If two or more RPS instrument
channels are in the tripped state, a reactor trip is generated via the 2/4 reactor trip relay
logic. Following a reactor trip, the reactor trip breakers must be reset by the Operator
prior to restarting the unit. '

This function is manually bypassed when the Shutdown Bypass Keyswitch is placed in
Bypass.

Analog Signal Range Limit Monitoring discussion, see Section 25.4.

CHANNEL CHECK discussion, see Section 25.1.

5.8 Safety Classification
This function is ctassified QA Condition 1 (Class 1E).

5.9 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 185 msec for Function 5.

This time does not include the sensor response time.

5.10 Existing Input Signals

- Pressure Inputs shared with RPS Function 4.

5.11 Existing Output Signals

| Existing
‘Physical | Electrical | Destinz
Range .
1SA1-2 RP Channel A Low Press Trip i Statalarm
1SA1-14 RP Channel B Low Press Trip Binary 145VDC Statalarm
1SA1-26 RP Channel C Low Press Trip Binary 145 VDC Statalarm
1SA1-38 RP Channel D Low Press Trip “| Binary 145 VDC Statalarm
. . . Event
ER-164 R.P. Channel A Lo Press Trip Binary 125 VDC Recorder
ER-173* R.P. Channel B Lo Press Tri Bina 125 VDC Event
o P ry Recorder
ER-182* R.P. Channel C Lo Press Trip Binary | 125VDC Event
T Recorder
ER-192* R.P. Channel D Lo Press Trip Binary | 125VDC Event
T Recorder

*Contact Input Open to Alarm
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5.12  Existing Hardwired Computer Points

* The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

01D2356 RPS CH A LO PRESS (NOT TRIPPED) (TRIPPED) Binary Gateway
01D2357 RPS CH B LO PRESS (NOT TRIPPED) (TRIPPED) Binary Gateway
01D2358 RPS CH C LO PRESS (NOT TRIPPED) (TRIPPED) Binary Gateway
01D2359 RPS CH D LO PRESS (NOT TRIPPED) (TRIPPED) Binary Gateway

5.13 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
5.14  References

See Section 28.
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6.0 RCS Variable Low Pressure Trip
6.1 Existing Automatic Trip Function Description

RCS Variable Low Pressure Trip (based on RCS Qutlet Temperature)

Reactor Coolant System Pressure inputs are shared with RPS Function #4.

Reactor Coolant System Hot Leg Temperature inputs are shared with RPS Function #7.

The pressure trip setpoint is calculated based on the measured Hot Leg Temperature. The

measured RCS pressure is an input to the bistable, if the measured RC pressure is below the

calculated pressure setpoint, a Trip signal is generated. If two or more protective channels are in
the tripped state, a reactor trip is generated.

Technical Specifications requires that the reactor trip before the RCS pressure exceeds the

setpoint generated by the curve: RCS Pressure < [(11.14 x Tyor) - 4706]. The actual RPS Trip

setpoint curve is RCS Pressure < [(11.14 X Tyor) - 4696} for conservatism.
6.2 Description of Functions Related to Existing Trip

6.2.1 This Trip prevents DNB by preventing significant production of power should RCS
pressure decrease to an unacceptable value for the RCS outlet temperature present, or
should Tyor increase to an unacceptable value for the RCS pressure present.

6.2.2 This function causes a trip prior to the normal low RCS pressure trip point if Tyor remains
high, or prior to the normal high Tyor trip point if RCS pressure remains low.

6.2.3 Using the formula {(11.14 x Thor) — 4696], the RPS develops a curve for every possible
THot/RCS pressure combination between the low RCS pressure trip value of 1810 psig
and the high RCS temperature trip value of 617°F (plant setpoint).

6.2.4 The required Variable Low RCS Pressure/Temp trip setpoint curves are provided in each
unit's respective Core Operating Limits Report.

6.3 Existing Shutdown Bypass Function

6.3.1  The Variable Low RCS Pressure Trip is bypassed when each RPS channel.is placed in
Shutdown Bypass.
6.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.
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6.4 Existing Setpoints for Trip Functions

6.4.1 The Variable Low RCS Pressure Trip setpoint curve during normal operation is [(11.14 x
Thot) — 4696). ,

6.4.2 The Vériable Low RCS Pressure Trip function is bybassed when each RPS channel is
placed in Shutdown Bypass.

6.5 - Existing Algorithm Equations for Trip Functions

RCS Variable Low Pressure Trip

CURRENT ALGORITHM
Trig: Pm < PVAR = (11.14 X THOTm) - 4696
into each RPS channel A, B, C and D.

Pn = measured RCS pressure into each RPS channel A, B, C, D.
Tuotm = measured RCS temperature Ch. A, B, C, D.
Pvar = Variable Low Pressure Trip Setpoint

Note: With Shutdown Bypass enabled, the RCS Variable Low Pressure Trip
is bypassed

Existing Process Parameters for Current Algorithm

Pressure Inputs shared with RPS Function 4. Temperature Inputs shared with RPS Function 7.

Thotm Hot Leg Temperature (measured) 520 - 620 N/A °F

Variable Low Pressure Trip Setpoint
Pvar Tech Spec Allowable Value is shown in variable | (11.14 X Thorm) — 4696 Manual psig
pressure-temperature figure.

Pm Reactor Coolant System Pressure (measured) ' 1700 - 2500 N/A psig
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6.6 New Algorithm Equations for Channel Trip FuAnctions

RCS'VariabIe Low Pressure Trip
PROPOSED ALGORITHM

Trip: Pm < Pvar = [(Kve X Thotm) - Pol

(a) Pm= measured RCS pressure

(b) Thorm = measured RCS temperature

(c) Kvp = Constant (see table)

(d) Po= Constant (see table) ‘
(e) Pvar = Variable Low Pressure Trip Setpoint

Note: With Shutdown Bypass enabled, the RCS Variable Low Pressure Trip
is bypassed

Process Parameters for New Algorithm
Pressure Inputs are shared with RPS Function 4. Temperature Inputs are shared with RPS

Function 7.

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on
calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

Logical ID
Variable Low Pressure constant . . e
Kve (settable) 11.14 N/A psig/°F
Variable Low Pressure constant ' .
Po (settable) _ 4696.0 N/A psig

Thotm Hot Leg Temperature (measured) 520 - 620 ' N/A °F

" Trip comparator
auto-resets at the

Variable Low Pressure Trip Setpoint setpoint value +

Pvar Tech Spec Allowable Value is shown in (11.14 x Tuorm) — 4696 . - psig
variable pressure-temperature figure. hySt%rggg ’fjftigsc'
hysteresis value.
Reactor Coolant Syétem Pressure L
Pm (measured) 1700 - 2500 N/A psig

FUNCTION 6 DISCUSSION - RCS VARIABLE LOW PRESSURE TRIP

When the actual measured RCS Pressure P, is less than or equal to Pyag in two or more RPS

instrument channels, a reactor trip shall occur. Pyar is the trip setpoint which is a variable that
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relates to Temperature. Note that the diagram below shows the variable low RCS Pressure trip
boundary lines as being limited by other trip functions for Low RCS Pressure trip of 1810 psig,
High RCS Pressure trip of 2345 psig and High RCS Outlet Temperature of 617°F.

The variable low RCS Pressure trip provides protection against exceeding steady state DNB
Limits. RCS Pressure and Temperature conditions are monitored and the reactor is tripped when
the equivalent core exit pressure and temperature near a DNB Limit. This trip is equivalent to a
floating low pressure trip dependent upon measured core outlet temperature. The range of
pressure-temperature conditions for which the variable low RCS Pressure trip function provides
DNB protection is limited by the low RCS pressure and the high RCS outlet temperature trip
functions. The variable low RCS Pressure trip setpoint is determined via a synthesis of steady-
state thermal-hydraulic analyses. The locus of pressure-temperature conditioné at which the
DNBR limit is violated is calculated for both 3 & 4 RCP operation. The trip setpoint is determined
by adjusting the safety limit to account for measurement uncertainty, pressure tap locations and
additional safety margins such that:

A combined temperature / pressure function .of Pyar < [11.14 X Thotm] - 47(56 (Tech Spec Values)
To obtain:

A combined temperature / pressure function of Pyag < [11.14 X Tyorm] — 4696 (Plant setpoints)
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New Design Features

6.7.1 Each RPS instrument channel receives its associated RCS Pressure and RCS Hot Leg
Temperature input and calculates an RCS Variable Low Pressure function signal based
on the algorithm. Each RPS instrument channel also receives the calculated RCS
Variable Low Pressure function signals from the other channels. Each channel shall
select the 2.Min value of the RCS Variable Low Pressure function signals to determine if
a Variable Low Pressure Trip condition exists for that channel. If two or more RPS
instrument channels are in the tripped state, a reactor trip is generated via the 2/4 reactor
trip relay logic. Following a reactor trip, the reactor trip breakers must be reset by the
operator prior to restarting the unit.

6.7.2 This function is manually bypassed when the Shutdown Bypass Keyswitch is placed in
Bypass. ] ‘

6.7.3 Analog Signal‘ Monitoring discussion, see Section 25.4.

6.7.4 CHANNEL CHECK discussion, see Section 25.1.

Safety Classification

This function is classified QA Condition 1 (Class 1E).
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Response Time Requirements

RPS Function # 6
RCS Variable Low Pressure Trip

6.9.1 The response time for the TXS rack/processing equipment shall be < 185 msec for

pressure change input for Function 6. This time does not include the sensor response

time.

6.9.2 The response time for the TXS rack/processing equipment shall be < 425 msec for

temperature change input for Function 6.

6.10  Existing Output Signals

1SA1-5 RP Channel A Press/Temp Trip 145VDC Statalarm
1SA1-17 | RP Channel B Press/Temp Trip 145VDC Statalarm
1SA1-29 [ RP Channel C Press/Temp Trip 145VDC Statalarm
1SA1-41 RP Channel D Press/Temp Trip 145VDC Statalarm
ER-165* [R.P. Channel A Press./Temp Ratio Trip 125VDC | Event Recorder
ER-174* | R.P. Channel B Press/Temp Ratio Trip 125VDC | Event Recorder
ER-183* | R.P. Channel C Press/Temp Ratio Trip 125VDC | Event Recorder
ER-193* | R.P. Channel D Press/Temp Ratio Trip 125 VDC | Event Recorder

*Contact input Open to Alarm

Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent

points using computer communications (OPC gateway to OAC). New OAC point IDs and

descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

01D2377 ’ ?riS]P%FéS)PRESS/TEMP (NOT TRIPPED) . Binary Gateway
01D2378 FFT??P%}-EIES)PRESSNEMP (NOT TRIPPED) Binary Gateway
01D2379 ?FTQSIP%'ES)PRESS/TEMP (NOT TRIPPED) Binary Gateway
01D2380 ?I_I;SIP%F&DD)PRESS/TEMP (NOT TRIPPED) Binary Gateway
6.12  New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
6.13  References

See Section 28.
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7.0

RCS High Outlet Temperature Trip

7.1

7.2

7.3

7.4

Existing Automatic Trip Function Description

RCS High Outlet Temperature Trip

Reactor Coolant System Hot Leg Temperature inputs are shared with RPS Function #6.

Reactor Coolant System Hot Leg temperature RTD elements 1RCRD0001A, 2B, 3A and 4B
provide Reactor Coolant Hot Leg Temperature inputs to the RPS. When any of these signals
reach the High Temperature Trip Setpoint, the associated protective channel bistable is tripped.
If two or more protective channel bistables are in the tripped state, a reactor trip is generated. |
Tech Specs require that the reactor trip before 618°F (allowable value). Actual RPS trip setpoint

is at 617°F for conservatism.
Description of Functions Related to Existing Trip

7.2.1  The RCS High Outlet Temperature trip, in conjunction with the RCS Low Pressure and
RCS Variable Low Pressure trips, provides protection for the DNBR Safety Limits. A trip
is initiated whenever the reactor vessel outlet temperature approaches the conditions
necessary for DNB. Portions of each RCS High Outlet Temperature trip channel are
common with the RCS Variable Low Pressure trip. The RCS High Outlet Temperature

" trip provides steady state protection for the DNBR Safety Limit.

7.2.2 The RCS High Outlet Temperature trip sets the maximum RCS outlet temperature at
which the reactor can operate before exceeding steady state or transient DNB limits. The
trip setpoint Allowable Value is selected to ensure that a trip occurs before hot leg
temperatures reach the point beyond which the RCS Low Pressure and Variable Low

Pressure trips are analyzed.
Existing Shutdown Bypass Function

7.3.1 The RCS High Outlet Temperature Trip setpoint is NOT bypassed when each RPS
channel is placed in Shutdown Bypass.
7.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitches.
Existing Setpoints for Trip Functions

7.4.1 The RCS High Outlet Temperature setpoint during normal operation is 617°F.
7.4.2 This function is not bypassed when the Shutdown Bypass Keyswitch is placed in Bypass.
7.4.3 Trip actuates on Increasing Reactor Coolant System Hot Leg Temperature.
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7.5 Existing Algorithm Equations for Channel Trip Functions

RCS High Outlet Temperature Trip
CURRENT ALGORITHM

Trip: Thotm 2 Tsp TEMP

(a) Thorm = measured RCS Temperature into each RPS channel A, B, C and
D

(b) Tsp 1emp = 617 °F setpoint.

Existing Process Parameters for Current Algorithm

Descriptio

Thotm . Hot Leg Temperature (measured) 520 - 620 NA °F

manual reset
Tsp 1EMP High Temperature Reactor Trip Setpoint 617 once °F

temperature is
below setpoint

7.6 New Algorithm Equations for Channel Trip Functions.

RCS High Outlet Temperature Trip
PROPOSED ALGORITHM

Trig: THQTmz_Max 2 TSP TEMP

(a) THotma.max = RC temperature, 2nd maximum value of temperature from
RPS channel A, B, C and D.

(b) Tsp teme = 617 °F.

Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

TroTme e ?:%%”;a’?jr’gmum HotLeg 520 - 620 NA °F
Trip comparator
auto-resets once

High Temperature Reactor Trip temperature is
Tse Teme Setpoint 617 below the auto- °F
Tech Spec Allowable Value is < 618°F. resetvalue; see
OSC-8695 for the
auto-reset value.
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7.7 New Design Features

7.71 New TXS system temperature transmitter converts standard 100-ohm platinum RTD
resistance input into 4 — 20 mADC input to the TXS analog input channel. TXS scaling
software shall be capable of adjusting the scaling of the standard 100-ohm platinum RTD
input values to represent the actual RCS Tyor RTD resistance curve for each channel.

7.7.2 Each RPS instrument channel (A, B, C & D) processes the associated Hot Leg Outlet
Temperature (Tuotm) Signal value as well as the Tyor signal values from the other three
instrument channels. For. the RCS Qutlet Temperature channel trip, each RPS channel
selects the second maximum (2.Max) Tyor Value from all four channels (Tuormzmax)- If the
value of Thormamax iS greater thén or equal to 617°F (Tsp 1emp), the channel provides a
channel trip out'put signal. If two or more RPS inétrument channels are in the tripped
state, a reactor trip is geherated via the 2/4 reactor trip relay logic. Following a reactor
trip, the reactor trip breakers must be reset by the operator prior to restarting the unit.

7.7.3 With Shutdown Bypass enabled, there is no effect to the RCS Hot Leg Outlet
Temperature Trip function, since the setpoint comparator is not bypassed via the S/D

, bypass keyswitch. It remains active and armed.
7.7.4  Analog Signal Monitoring discussion, see Section 25.4.
7.7.5 CHANNEL CHECK discussion, see Section 25.1.

7.8  Safety Classification

" This function is classified QA Condition 1 (Class 1E).
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7.9 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 425 msec for Function 7.

This time does not include the sensor response time.
7.10  Existing Input Signals

RC Thor Temperature Inputs are shared with Function 6.

- - Physical Range lect
1RCRDO001A RC Hot Leg A Temperature Ch. A 520 - 620 °F RTD 204 to 2240*
1RCRD0002B RC Hot Leg A Temperature Ch. B 520 - 620 °F RTD 204 to 2240
1RCRDO003A RC Hot Leg B Temperature Ch. C 520 - 620 °F RTD 204 to 2240~
1RCRD0004B RC Hot Leg B Temperature Ch. D 520 - 620 °F RTD 204 to 2240

* Approximate values. The specific resistance/temperature data for each RTD serial number/ID will be

provided in OSC-8695 Unit 1 Software Parameters Calculation.

7.11 Existing Output Signals

1SA1-4 RP Channel A High Temp Trip Binary 145 VvDC Statalarm
1SA1-16 RP Channel B High Temp Trip Binary 145 VvDC Statalarm
1SA1-28 RP Channel C High Temp.Trip Binary 145 vDC Statalarm
1SA1-40 RP Channel D High Temp Trip Binary 145 VDC Statalarm g
. . . . Event
ER-166 R.P. Channel A Hi Temp Trip Binary 125 VvDC Recorder
ER-175* R.P. Channel B Hi Temp Trip Binary 125 VDC Event
T Recorder
ER-184* R.P. Channel C Hi Temp Tri Bina 125 VDC Event
T pirp Y Recorder
ER-194* R.P. Channel D Hi Temp Tri Bina 125 VDC Event
T p irp ry Recorder

*Contact Input Open to Alarm
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Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
New OAC point I1Ds and
descriptions (including reset/set state messages for binary points) will be issued during detailed
[Note that O1A1692, O1A1693, O1A1694 & O1A1695 remain hardwired

(HW), in support of the station Core Thermal Power (CTP) calculation requirements and will also

points using computer communications (OPC gateway to OAC).

modification design.

be available on the Gateway.}

' Existin
; PointID;
01D2368 (TRIPPED) Gateway
RPS CH B HI TEMP (NOT TRIPPED) .
01D2369 (TRIPPED) Binary Gateway
RPS CH C HI TEMP (NOT TRIPPED) .
01D2370 (TRIPPED) Binary Gateway
RPS CH D HI TEMP (NOT TRIPPED) .
01D2371 (TRIPPED) Binary Gateway
01D2400 RPS Clj A RC TEMP (NOT IN TEST) (IN Binary Gateway*
TEST)
01D2401 RPS CH B RC TEMP (NOT IN TEST) (IN Binary Gateway*
TEST)
01D2402 RPS CH C RC TEMP (NOT IN TEST) (IN Binary Gateway"
TEST)
01D2403 RPS CH D RC TEMP (NOT IN TEST) (IN Binary Gateway*
TEST)
O1A1692 RPS CH A HOT LEG A TEMP 520 - 620 °F** Gateway/HW*
O1A1693 RPS CH B HOT LEG A TEMP 520 — 620 °F** Gateway/HW*
O1A1694 RPS CH C HOT LEG B TEMP 520 - 620 °F** Gateway/HW*
01A1695 RPS CH D HOT LEG B TEMP 520 — 620 °F** Gateway/HW*

7.13

7.14

. * These computer points may be provided by a summary Test Enable (see Section 25.2.3) point

with individual pseudo points being created at the OAC.

** The existing hardwired input signal to the OAC is 0 to 100 mVDC, representing 520 to 620°F.

These inputs will be changed to 0 to 10 VDC per EC0000090482.

New Statalarm Panel Changes

Statalarm Panel changes are shown in Section 22.

References

See Section 28.
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8.0 Reactor Building High Pressure Trip

8.1 Existing Automatic Trip Function Description

Reactor Building High Pressure Channel Trip

Reactor Building High pressure is monitored by four Reactor Building pressure switches
1BSPS0065, 0066, 0067 and 0068, which provide inputs to the RPS protective channels A, B, C
and D respectively. The normally closed contact is wired to the RPS Channels and the switches
open on increasing RB pressure. '

When any of these signals reach the High Pressure Trip Setpoint, the associated protective
channel bistable is tripped. If two or more protective channel bistables are in the tripped state, a
reactor trip is generated.

Tech Specs require that the reactor trip before 4 psig (allowable value). Actual RPS trip setpoint

is 3.5 psig for conservatism.
8.2 Description of Functions Related to Trip

The Reactor Building High Pressure trip provides an early indication of a high energy line break
(HELB) inside the RB. By detecting changes in the RB pressure, the RPS can provide a reactor
trip before the other system parameters have varied significantly. Thus, this trip acts to minimize
accident consequences. It also provides a backup for RPS trip instruments exposed to an RB
HELB environment. (Ref. 0SS-0254.00-00-2002)

8.3 Existing Shutdown Bypass Function

8.3.1 The Reactor Building High Pressure Trip is NOT automatically bypassed when the RPS
channel is placed in Shutdown Bypass.
8.3.2 See Section 14 for information on existing bypass functions and keyswitches and

Section 23 for new TXS bypass functions and keyswitch functions.
8.4 Existing Setpoints for Trip Functions

8.4.1 The Reactor Building High Pressure Trip is a contact input from field mounted pressure
switches. '

8.4.2 The Reactor Building High Pressure Trip is NOT bypassed when each RPS channel is
placed in Shutdown Bypass via the S/D keyswitch.

8.43 Deleted
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Existing Algorithm Equations for Channel Trip Functions

Reactor Building High Pressure Trip
CURRENT ALGORITHM

Trip: PSgrs press = open contact

(a) PS re press = open contact from Reactor Building Pressure Switches in
each RPS channel A, B, C & D.

(b) Two or more channel bistables tripped = Reactor Trip.
(c¢) No automatic Shutdown Bypass features.

Reactor Building High Pressure Trip
PROPOSED ALGORITHM

Trip: PSgre press 2 2 out of 4 open contact signals

(a) PSge press = open contact from Reactor Building Pressure Switches in
each RPS channel A, B, C & D.

(b) Two or more channels tripped = Reactor Trip.
(¢) No automatic Shutdown Bypass features.

Processing Parameters for Algorithm

. Valug

PSrerress | Reactor Building Pressure switch contact input - Binary Open contact input

8.7

New Design Features

8.7.1 The TXS RPS system uses a 2 out of 4 logic scheme on contact only signals. The 2/4
logic scheme is slightly different from the existing design, since a failed pressure switch
will not cause a channel trip. The 2/4 logic within each RPS looks for a second open
contact from the other field devices to initiate a channel trip. This logic eliminates a single
failure from tripping an RPS channel and will only provide a reactor trip when there is
valid Reactor Building High Pressure (2 out of 4). A single open contact will be
annunciated via the respective channel's Trouble Statalarm and via the OAC computer.
Following a reactor trip, the reactor trip breakers must be reset by the operator prior to
restarting the unit.

8.7.2 This function is not bypassed when the Shutdown Bypass Keyswitch is placed in Bypass.

8.7.3 Deleted

8.7.4 CHANNEL CHECK discussion, see Section 25.1.
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8.8 Safety Classification
This function is classified QA Condition 1 (Class 1E).
8.9 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 150 msec for Function 8.

This time does not include the sensor response time.
8.10  Existing Input Signals

(contact inputs wetted by RPS — 120 VAC)

Contact inputs

1BSPS0065 RB Pressure Switch Channel A (RB Pressure High / Ofe" gontatct {
RB Pressure Not-High) closec contac

Contact input tact /

1BSPS0066 RB Pressure Switch Channel B (RB Pressure High / olpen gon atc .
RB Pressure Not-High) closed contac

Contact input act /

1BSPS0067 RB Pressure Switch Channel C (RB Pressure High / OFe“ gon atC .
RB Pressure Not-High) closed contac

. Contact input

1BSPS0068 RB Pressure Switch Channel D (RB Pressure High / olpen gontatct {
RB Pressure Not-High) closed contac

8.11  Existing Output Signals :

1SA1-9 | RP Channel A R.B. High Press Trip Binary 145VDC | Statalarm
1SA1-21 | RP Channel B R.B. High Press Trip Binary 145VDC Statalarm
1SA1-33 | RP Channel C R.B. High Press Trip Binary 145VDC | = Statalarm
1SA1-45 | RP Channel D R.B. High Press Trip Binary 145VDC Statalarm -
ER-167* | R.P. Channe! A Hi RB Press Trip Binary 125 VDC | Event Recorder
' ER-176* |R.P. Channel B Hi RB Press Trip Binary 125VDC | Event Recorder
ER-185* | R.P. Channel C Hi RB Press Trip Binary 125 VDC | Event Recorder
ER-195* | R.P. Channel D Hi RB Press Trip Binary 125VDC | Event Recorder

*Contact Input Open to Alarm
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8.12 'Existi_ng Hardwired Computer Points

The existing hardwired computer points listed belo{/v will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will _be issued during detailed

modification design.

RPS CH A al! RB PRESS (NOT TRIPPED) .
01D1451 (TRIPPED) Binary Gateway
RPS CH B HI RB PRESS (NOT TRIPPED) .
01D1452 (TRIPPED) Binary Gateway
RPS CH C Hi RB PRESS (NOT TRIPPED) .
01D1453 "(TRIPPED) Binary Gateway
RPS CH D HI RB PRESS (NOT TRIPPED) .
01D1454 : (TRIPPED) Binary Gateway
01D1455 RPS CH A HI RB PRESS (NOT IN TEST) (IN Binary Gateway*
TEST)
01D1456 RPS CH B HI RB PRESS (NOT IN TEST) (IN Binary , Gateway*
) TEST)
01D1457 RPS CH C H!I RB PRESS (NOT IN TEST) (IN Binary Gateway*
TEST)
01D1458 RPS CH-D HIRB P_l?gss% (NOT IN TEST) (IN Binary Gateway*

* These computer points may be provided by a summary Test Enable (see Section 25.2.3) point
with individual pseudo points being created at the OAC. ¢

8.13 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
8.14 References .

See Section 28.
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9.0 Loss of Both Main Feedwater Pumps Trip

9.1 Existing Automatic Trip Function Description

Loss of Both Main Feedwater Pumps

Reactor Power (Flux) inputs are shared with RPS Function #1.

An Anticipatory Reactor Trip shall be generated by the RPS in the event of a trip of both Main
Feedwater Pump Turbines (MFWPTSs). This trip limits the extent of overheating of the Reactor
Coolant System, which could occur following a loss of both Main Feedwater Pumps.

The trip is required to be automatically armed at > 2% RTP (allowable value); actual trip enabling
setpoint is 1.75% RTP for conservatism. The trip is automatically blocked when RTP is < 0.5%
RTP.

The RPS receives contact inputs from the pressure switches that monitor the turbine hydraulic oil
pressure of both MFWPTs. The Technical Specifications require that the pressuré switches trip at
< 75 psig (allowable value). The current plant setpoint for this trip is< 85 psig. Each MFWPT has
four hydraulic oil pressure switches; one for each RPS channel A, B, C and D, for a total of 8
inputs. The switch inputs from both MFWPTs are arranged so that a Trip of both MFWPTs
peruces a trip from that RPS channel. When any two or more RPS channels sense loss of

hydraulic oil pressure, indicating both MFWPTs are tripped, a Reactor Trip is initiated.
9.2 Description of Functions Related to Existing Trip and Automatic Bypass

The loss of both Main Feedwater Pump Turbines (Hydraulic Oil Pressure) sensed by two or more
RPS channels initiates a Reactor Trip at high power levels. The trip provides an early reactor trip
in anticipation of the loss of heat sink associated with the loss of main feedwater pumps. This trip
was added in accordance with NUREG-0737 following the Three Mile Island Unit 2 accident.
This trip provides a reactor trip at high power levels for a loss of both main feedwater pumps to
minimize challenges to the Power Operated Relief Valve (PORV).

While most trip functions have separate annunciators for each RPS channel, the Main Feedwater
pump turbine trip function uses a common annunciator for all four channels (*FWPT/Reactor Trip
P.S. Alert” — P..S. stands for “pressure switch”). This Annunciator is atarmed if either main
feedwater pump turbine A AND/OR B is tripped in any channel. This Annunciator is NOT blocked
by the Bypass function (Ni below 0.5% RTP).

The Main Feedwater Pump Turbine trip function is blocked on power decrease at 0.5% RTP and
the “FWPT/Reactor Channel Trip Bypass” annunciator is alarmed. = This annunciator is also
shared by all four channels. In the current design, this annunciator will alarm when the first
channel NI is below 0.5% RTP during a power decrease, however the reactor trip function is not
truly disabled at this point, since the other three channels are still capable of performing the
required reactor trip function (2/4 logic). Effectively, three channels must be at or below 0.5%

RTP during a power decrease for the FWPT reactor trip function to actually be bypassed.
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9.3 Existing Shutdown Bypass Function

9.3.1 The Loss of Both Main Feedwater Pumps Trip is NOT bypassed when the RPS channel
is placed in Shutdown Bypass via the keyswitch. As noted above, this trip is
automatically bypassed on decreasing power at 0.5% RTP. ‘

9.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.
9.4 Existing Setpoints for Trip Functions

9.4.1 The Trip of Both Main Feedwater Pump Turbines are contact inputs from field mounted
pressure switches.

9.4.2 The Main Feedwater Pump Trip is automatically enabled when reactor power is at or
above 1.75% power.

9.4.3 The Main Feedwater Pump Trip is automatically bypassed when reactor power is

decreasing less than or equal to 0.5% power.
9.5 Existing Algorithm Equations for Channel Trip Functions

Reactor power (RTP) inputs are shared with RPS Function #1.

Loss of Main Feedwater Pumps Trip

CURRENT ALGORITHM .
Channel Trip: [(PSmepra = open contact) AND (PSyrprs = Open contact)]

AND ¢m 2 dsp FLuxENnABLE)
Automatic Trip Bypass: ¢, < dsp rLux@eypPass)

-(a) PSmrpta = contact input from MFWP turbine A into RPS channel A, B, C
and D. '

(b) PSmepte = contact input from MFWP turbine B into RPS channel A, B, C
and D. :

(c)dm = measured total flux (RTP%) in each RPS channel A, B, C and D.

(d)dsp rLuxEnaBLE) = 1.75% RTP (Adjustable), Enables Reactor Trip function
on increasing power.

(e)dsp rLux@YPass) = 0.5% RTP (Adjustable), Bypasses Reactor Trip function
on decreasing power.
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Existing Process Parameters for Current Algoritﬁm

PSwmrrra Contact input from MFWPT A pressure contact open / NA t:\iAFVeV dP;rnﬁt
switch to Channel A,B,C,D of the RPS contact closed F;gppe J
PSwmrera Contact input from MFWPT B pressure contact open / NA t:\iAF\/eydP;rn?)t
switch to Channel A,B,C,D of the RPS contact closed pp
tripped
- -
$m Measured Total ll;gij e(r? Rated Thermal 0— 125 NA % RTP
Automatically Enables the reactor Trip ' Auto reset
function on increasing reactor power once power is o
9sp FLUXENABLE) (Enabled) when reactor power is at or above 1.75 at or below 0.5. % RTP
the setpoint . See below.
Automatically Bypasses the ‘reactor Trip orﬁ;l;to czsvseertis
GSP FLUX(BYPASS function (Blocked) when reactor power 0.5 at orpabove % RTP
¢ ) decreases to or below the setpoint (This is a ’ 1.75. See °
reset value) ébéve

9.6 New Algorithm Equations for Channel Trip Functions

Loss of Main Feedwater Pumps Trip

PROPOSED ALGORITHM

Trip: [> 2/4 (PSuerrra = Open contact signals) AND
2 2/4 (PSurprs = Open contact signals)] AND

Om2.Max 2 Psp FLUX(ENABLE)

Automatic Trip Bypass: ¢mamax < Psp rLux@vPass)

(a) PSurpra = contact input signals from MFWP turbine A into RPS channel A, B, C
and D.

(b) PSuerte = contact input signals from MFWP turbine B into RPS channel A, B, C
and D.

(C) dmz.max = total flux (% RTP); 2"! maximum value of Channel A, B, C, D.

(d)dsp rLuxenasre) = 1.75% RTP (Adjustable); Enables Reactor Trip function on
increasing power.
(e)dsp rLuxevrass) (See OSC-8695 for value) (Adjustable); this is the Reset value of

the trip Enable comparator for ¢ SP FLUX (ENABLE). Bypasses the reactor trip
function on decreasing power.
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Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing softwafe
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on
calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

PS Contact input from MFWPT A pressure switches contact open / NA tPiAF\Q/ dp;rngt
MFPTA to Channel A,B,C,D of the RPS contact closed PP
tripped
PS Contact input from MFWPT B pressure switches contact open / NA t:\i/IFV: dP;rn?)t
MFPTE | to Channel AB,C,D of the RPS contact closed PP
tripped
$m2.Max Second maximum total flux value : 0to125 NA % RTP
Trip comparator
auto-resets
Automatically enables the reactor Trip function : b%?g\?v ‘t)r?:,v :Ltlcs)_ '
$se FLUx(ENABLE) | ON Increasing Reactor Power at or above the 1.75 . . reset value; see % RTP
enable value. 0SC-8695 for
' the auto-reset
value.
Automatically bypasses the reactor Trip function ~ ‘
dsp FLUX(BYPASS) | ON decreasing Reactor Power at or below the See O\? §u2695 for NA % RTP
value. (This is the reset value for ¢sp FLUX(ENABLE)), '

9.7 New Design Features

9.7.1 Each RPS instrument channel (A, B, C & D) monitors the associated reactor power (¢.,)
signal value as well as the reactor power signals from the other three instrument
channels. Each RPS instrument channe! selects the second maximum (2.Max) measured
reactor power value (¢,2.max) from all four phannels. On increasing reactor power, if the
value of dmamax IS equal to or greater than $sp rLuxenasLg, the Loss of Both Main
Feedwater Pump Turbine Reactor Trip function is enabled in that RPS instrument
channel.

9.7.2 Each RPS instrument channel A, B, C & D monitors both MFWPT A and B hydraulic oil
pressure switch contact inputs. The status of these eight (8) contact inputs is shared
between channels over fiber optic communication links. If the reactor trip function is
enabled (as discussed in 9.7.1 above) and both FWPTs are tripped, aé indicated by 2/4
FWPT A AND 2/4 FWPT B hydraulic oil pressure switch contacts open, then that RPS
instrument channel produces a trip signal. If two or more RPS instrument channels are in
the tripped state, a reactor trip is generated via the 2/4 reactor trip relay logic. Following a
reactor trip, the reactor trip breakers must be reset by the operator prior to restarting the

unit.
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9.8

9.7.3

9.74

9.7.5

9.7.6
9.7.7
9.7.8

9.7.9

RPS & ESFAS Functional Description Section 9
' RPS Function # 9
Loss of Both Main Feedwater Pumps Trip

On decreasing reactor power, the reactor power compérator using the 2.Max NI signal
shall reset whenever the 2.Max signal is at or below the reset yalue, dsp FLUXEBYPASS) (SEE
0SC-8695 for the reset value). With 4 channels operable, this effectively results in the
FWPT trip function being Bypassed when 3 or more channels are at or below the reset’
value, ¢sp rLuxeyrass). If one channelis in Manual Bypass via the channel bypass switch,
the FWPT trip function is effectively bypassed during power decrease whenever 2 of the
remaining 3 channels are at or below the reset value, ¢sp rLux(sYPASS)-

The Main Feedwater pump trip function uses a common annunciator for all four channels
(‘FWPT/Reactor Trip P.S. Alert”, this alarm will be moved from 1SA18 to 1SA5, see
Section 22). The annunciator is alarmed when 2/4 pressure switch contacts are open on
FWPT ‘A’ AND/OR when 2/4 pressure switch contacts are open on FWPT ‘B’. This alarm
is NOT blocked by the Bypass function (2.MAX NI signal at or below the reset value, ¢sp
FLUX(BYPASS))-

The “FWPT/Reactor Trip Bypass” annunciator is also shared by all four channels. This
annunciator shall alarm whenever the FWPT reactor trip function is NOT enabled, i.e.,
mz.max IS < Osp FLuxaypass). (Note that the ¢sp rLuxayrass) value is simply the Reset value
of the ¢sp rLuxenasLgy COmparator.) With all four channels operable, at least three
channels must be below the Bypass value before the FWPT/reactor trip function is
disabled and the Bypass Annunciator is élarmed. The Bypass alarm will therefore only
be received when the trip function is actually bypassed — this is an improvement over the
original design (see section 9.2).

Deleted

Deleted

The Loss of Both Main Feedwater Pump Turbine Reactor Trip function is NOT bypassed
when the RPS channel is placed in Shutdown bypass via the keyswitch. This trip is
automatically bypassed on decreasing power at < ¢sp rLuxByPass) (Same as existing
system).

Deleted

Safety Classification

This function is classified QA Condition 1 (Class 1E).
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9.9 Response Time Requirements

The response time for the TXS rack/processing equipment will be < 500 msec for Function 9.
This time does not include the sensor response time. (Note — No response time is required by the
RPS Equipment Specification for this function. The safety analyses do not credit reactor trip on a
loss of both Main Feedwater Pumps Trip. The value above is established to provide acceptance

criteria for testing of the new system.)

9.10  Existing / New Input Signals
(contact inputs wetted by RPS, 120 VAC)

2 > Ra -
1RPSPSO4OO MFWPT A to RPS A ﬁ‘;’&:’a’g}ixp#ét(_ltvrlimg A tripped / glzz,; g%gtr?t:tc t/
1RPSPS0401 MPWPT At RPS B | pped) | clased contact
IRPSPSI2 | MPWPTAWRPSC | Sonactiut WPVPT Aosa/ [ open contct |
e B T I T
1RPSPS0404 MPWPTB1o RPS A | ipped) | dosed contact
1RPSPS0405 MFWPTBIoRPSB | Lo ped) - | doaed contact
1RPSPS0406 MFWPT B to RPS C a‘lf_%a;;‘gp:;t(_'t\gmg B tripped / Open g?:’;t:t‘;tc t/
1RPSPS0407 MFWPT B to RPS D '?A?:%alg}igp:ét(_'t\fimg Btripped /| open g%f;t:tcatc t/

9.11 Existing Output Sigrials

Existing D
1SA18-19 (Note 1) | RPS FWPT/Reactor Trip P.S. Alert .
(Common to all 4 Channels) Binary 145VDC Statalarm
1SA18-20 (Note 1) | RPS FWPT/Reactor Channel Trip Bypass .
(Common to all 4 Channels) Binary 145VDC Statalarm
ER-383* R.P. Ch. A MFP Trip Binary 125VDC Event Recorder
ER-385* R.P. Ch. B MFP Trip Binary 125VDC | Event Recorder
ER-387* R.P. Ch. C MFP Trip Binary 125 VvDC Event Recorder
ER-389* R.P. Ch. D MFP Trip Binary 125 VvDC Event Recorder

Note 1 these existing Statalarms will be moved as indicated in Section 22.

*Contact Input Open to Alarm, also Event Recorder points are automatically bypassed when Main

Feedwater Pump Trip is bypassed.
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Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

. messag points)
01D2347 FWPTTR"S,EQS)T gEIgEEAD()NOT Binary Gateway
01D2348 FWPTTR’IF’TEQS)T gglg;’EBD()NOT Binary Gateway
01D2349 FWP'-rrR/|§|E/E\§)T((')rE|ggECD()NOT Binary Gateway
01D2350 WL EEQS)T gglggé)D()NOT Binary Gateway
01D2140 Fw Pg\’/sfé‘g; 8$§AHSQ)(NOT ‘ Binary Gateway
01D2141 FWPE\/{EEQS)T (35[_.? AHSE)(NOT Binary Gateway
01D2142 Fw PT&EEQ‘;T (%T(Fi'\*sg)(”m Binary Gateway
01D2143 FWPE\’(SEQ;T (?35§£Sg)(NOT Binary ~ Gateway

New Statalarm Panel Changes

1
Statalarm Panel changes are shown in Section 22.
References

See Section 28.
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110.0 Main Turbine Trip |

10.1 Existing Automatic Trip Function Description

Main Turbine Trip

Reactor power (% RTP) inputs are shared with RPS Function #1.

An Anticipatory Reactor Trip shall be generated by the RPS in the event of a trip of the Main
Turbine (loss of Hydraulic Fluid Pressure). This trip is activated at higher power levels. This
prevents challenging the High RCS Pressure Trip. The trip is enabled atz 30.0% RTP (allowable
value); actual setpoint is 29.75 % RTP for conservatism. The trip is automatically inhibited on
decreasing reactor pbwer at<27.75 % RTP.

The RPS receives contact inputs from the pressure switches that monitor the Main Turbine
Hydraulic Fluid pressure. The Main Turbine has four hydraulic fluid pressure switches: one for
each RPS channel, A, B, C & D. When any two or more RPS channels sense the Main Turbine is

tripped, a reactor trip is initiated.
10.2 Description of Functions Related to Existing Trip and Automatic Bypass

10.2.1 The Main Turbine hydraulic fluid pressure switches have Normally Open contacts held
closed by the hydraulic fluid system pressure. The switches open on loss of hydraulic
fluid pressure on decreasing pressure. The Technical Specification requires a reactor trip
at < 800 psig (allowable value). The current plant setpoint for this trip is <850 psig.

10.2.2 The trip lowers the probability of an RCS Power Operated Relief Valve (PORV) actuation
for turbine trip cases.

10.2.3 While most trip functions have separate annunciators for each RPS channel, the Main
Turbine trip function uses a common annunciator for all four chanhels
(“Gen. Turb/Reactor Trip P.S. Alert”). This annunciator is alarmed if the hydraulic fluid
pressure switch contact to any channel opens to indicate a main turbine trip. This
annunciator is NOT blocked by the Bypass function (NI below 27.75%% RTP).

10.2.4 The Main Turbine Trip/Reactor Trip function is automatically blocked on power decrease
at 27.75% RTP and the “Gen. Turb/Reactor Trip Channel Bypass” annunciator is
alarmed. This annunciator is also shared by all four channels. In the'current design, this
annunciator will alarm when the first channel NI is below 27.75% RTP during a power
decrease, however the reactor trip function is not truly disabled at this point, since the
other three channel$ are still capable of performing the required reactor trip function (2/4
logic). Effectively, three channels must be at or below 27.75% RTP during a power

decrease for the Main Turbine reactor trip function to actually be bypassed.
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Existing Shutdown Bypass Function

10.3.1 The Main Turbine Trip is NOT bypassed when the RPS channel is placed in Shutdown
Bypass. As noted above, this trip is automatically bypassed on decreasing power at
27.75% RTP. '

10.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.
Existing Setpoints for Trip Functions

10.4.1 The Anticipatory Reactor Trip on a Main Turbine Trip is a contact input from the field
mounted pressure switches.

10.4.2 The Main Turbine Trip is automatically enabled when reactor power is increasing at or
above 29.75 % RTP.

10.4.3 The Main Turbine Trip is automatically bypassed when reactor power decreases at or
below 27.75% RTP.

Existing Algorithm Equations for Channel Trip Functions

Main Turbine Trip

CURRENT ALGORITHM
Channel Trip: [(PSenc = open contact)] AND ¢m 2 dsp rLuxEnaBLE)
Automatlc Trip Bypass: d)m < ¢sp FLUX(BYPASS)

(a) PSenc = contact input from Main Turbine hydraulic fluid Pressure switch
in each RPS channel A, B, C, D.

(b) dm = measured reactor power (% RTP) in each RPS channel A, B, C, D.

©) d)sp FLUX (ENABLE) = 29.75% RTP (Adjustable); Enables Reactor Trip function
on increasing power.

(d) ¢|>sp FLUX (BYPAsS) = 27.75% RTP (Adjustable); Bypasses Reactor Trip
function on decreasing power.
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Existing Process Parameters for Current Algorithm

7 Unit
. , Main Turbine
Contact inputs from EHC oil pressure contact open / -
PSenc switches, CH. A, B, C & D contactclosed |~ NA tripped / not
tripped
. :
m l\PAc?v?/Z?)red Total Flux (% Rated Thermal 010 125 NA o% RTP
Automatically Enables Trip function on Auto reset once
Ssp FLUX(ENABLE) | Increasing Reactor Power at or above the 29.75 power IS .below % RTP
( )
setpoint. setpoint.
: ~ See below.
Automatically resets Main Turbine Trip ~Au:)cl>ma¥gally
Enable at 27.75 decreasing Reactor 2775 enables 1rip on 9% RTP
9sp FLUXBYPASS) | Power and inhibits the Main Turbine Trip : fncreasing °
function. (This is a reset value.) reactor power.
See above

10.6  New Algorithm Equations for Channel Actuation Functions

Main Turbine Trip

PROPOSED ALGORITHM
Channel Trip: [(PS enc 2 2/4 open contact signals)] AND

Om2.Max Z Psp FLUX (ENABLE)
Automatic Trip Bypass: ¢mzmax < Psp rLux (BYPASS)

(a) PSenc = contact input signals from Main Turbine hydraulic fluid Pressure
switch in each RPS channel A, B, C, D.

(b) ¢m2_Max = Total Flux (% RTP); 2" maximum value of RPS Channel A, B, C,
and D.

(C) d)sp FLUX (ENABLE) = 29.75% RTP (Adjustable); Enables Reactor Trip function
on increasing power.

(d) dsp FLUX (BYPASS) (See OSC-8695 for value) (Adjustable). This is the Reset
value of the trip Enable comparator for ® sp rLux EnaBLE). Bypasses
Reactor Trip function on decreasing power.
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Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software

using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen

the GSM screen shall enforce the range limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

CALCULATION OSC-8623, Rev. 11 |

Contact inputs from EHC oil pressure Main Turbine
PSenc switches to Channel A, B, C & D of the contact open | NA tripped / not
RPS tripped
®m2.Max Second maximum total flux value 0to 125 NA % RTP
Trip
comparator
auto-resets
Automatically enables Main Turbine Trip 29.75 once power IS o
9sPFLUXENABLE) | o Increasing Reactor Power at 29.75. below the auto- % RTP
reset value;
see OSC-8695
for the auto-
reset value.
Automatically resets Main Turbine Trip
Enable on decreasing Reactor Power and | See OSC-8695 o
bsr rLuxmyeass) inhibits the Main Turbine Trip function. - for value. NA % RTP
(This is the reset value for ¢sp FLUX(ENABLE))

~t

10.7 New Design Features

.10.7.1

10.7.2

Each RPé instrument channel (A, B, C & D) monitors the associated reactor power (¢.,)
signal value as well as the reactor power signals from the other three instrument
channels. Each RPS channel selects the second maximum (2.Max) measured reactor
power value (dm2max) from all four channels. On increasing reactor power, if the value of
dm2max IS equal to or greater than ¢sp FLuxenaBLey the Main Turbine Trip reactor Trip

function is enabled in that RPS instrument channel.

Each TXS channel A, B, C & D monitors one of four hydraulic fluid pressure switch

. contact inputs. The status of these 4 contact inputs is shared between channels cver

fiber optic communications links. If the reactor Trip function is enabled (as discussed in
10.7.1 above) and 2/4 Main Turbine hydraulic fluid pressure switch contacts are open,
then that RPS instrument channel produces a Trip sfgnal. If two or more RPS iﬁstrument
channels are in the tripped state, a reactor trip is generated via the 2/4 reactor trip relay
logic. Following a reactor trip, the reactor trip breakers must be reset by the opérator prior

to restarting the unit.

T
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10.7.3 On decreasing reactor power, the reactor power comparator using the 2.Max NI signal

shall reset whenever the 2.Max signal is at or below the reset value, ¢sp rLux@yrass) (S€€
OSC-8695 for the reset value). With 4 channels operable, this effectively results in the
Main Turbine reactor trip function being Bypassed when 3 or more channels are at or
below the reset value, ésp rLux@yrass) - If one channel is‘in Manual Bypass via the |
channel bypass switch, the trip function is effectively bypassed during power decrease

whenever 2 of the remaining 3 channels are at or below the reset value, ¢sp rLux@vPasS)- |

10.7.4 The Main Turbine trip function uses a common annunciator for all four channels
(“Gen. Turb/Reactor Trip P.S. Alert”, this alarm will be moved from 1SA18 to 1SA5, see
Section 22). The annunciator shall be alarmed when 1/4 hydraulic fluid pressure switch
contacts are open. This alarm is NOT blocked by the Bypass function (2.MAX NI signal

at or below the reset value, $sp rLux@yrass)-
1 10.7.5 The “Gen. Turb/Reactor Trip Bypass™ annunciator is also shared by all four channels.
This annunciator shall alarm whenever the Main Turbine reactor trip function is NOT

enabled, i.e., dma.max iS < the reset value, és» rLuxayrass). (Note that the reset value, ¢sp

FLUX(BYPAss) IS SImply the Reset value of the ¢sp rLuxenasLsy COmparator.) With all four
channels operable, at least three channels must be below the Bypass value before the
Main Turbine/reactor trip function is disabled and the Bypass Annunciator is alarmed.
The Bypass alérm will therefore only be received when the trip function is actually
bypassed - this is an improvement over the originéf design (see Section 10.2).

10.7.6 The Main Turbine Trip/Reactor Trip function is NOT bypassed when the RPS channel is
placed in Shutdown bypass via the keyswitch. This trip function is automatically bypassed
on decreasing power at the reset value, ésp rLuxpyrass) (Same as existing system).

10.7.7 Deleted

10.7.8 Deleted

10.7.9 Deleted

10.8  Safety Classification

This function is classified QA Condition 1 (Class 1E).

10.9  Response Time Requirements | _

The response time for the TXS rack/processing equipment will be < 500 msec for Function 10.

This time does not include the sensor response time. (Note — No response time is required by the

RPS Equipment Specification for this function. The safety analyses do not credit reactor trip on a

Main Turbine Trip. The value above is established to provide acceptance criteria for testing of

the new system.)
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10.10 Existing / New Input Signals
(contact inputs wetted by RPS, 120 VAC)

IRrss0i00 | e ey A | Tubne e | ST
tResrsos | 18 520 e G O s (0 RPS) | e e | 235
RSP0t |8 e e R ™ S| Trbne e | e
PSS 1 | S ™™ 770 | e e | L

10.11 Existing Output Signals

RPS Gen. Turb/React Trip P.S. Alert .
1SA18-25 (Note 1) (Common to all 4 Channels) Binary 145VDC Statalarm
RPS Gen. Turb /React Channel Trip Bypass .
1‘SA18-26 (Note 1) (Common to all 4 Channels) Binary 145VDC Statalarm
ER-384* R.P. Ch. A Gen. Turb. Trip Binary | 125VDC Event
o ’ ’ Recorder
ER-386* R.P. Ch. B Gen. Turb. Trip Binary 125 VDC Event
) o : ’ Recorder
ER.388" R.P. Ch. C Gen. Turb. Trip Binary | 125VDC Event
T ’ ’ Recorder
. . . Event
ER-390 R.P. Ch. D Gen. Turb. Trip Binary 125VDC | Vo

Note 1 these existing Statalarms will be moved as indicated in Section 22.

*Contact Input Open to Alarm also Event Recorder points are automatically bypassed when Main

Turbine Trip is bypassed.

10.12 Existing H'ardwired Computer Points

7
The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateWay to OAC). New OAC point IDs and

descriptions (including reset/set state messages for binary points) will be issued during detailed

’

modification design.

¢~ binary points). .
TURB / REACTOR CH A (NOT

01D2150 TRIPPED) (TRIPPED) Binary Gateway
TURB / REACTOR CH B (NOT . )
01D2151 TRIPPED) (TRIPPED) Binary Gateway
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Exisr‘t’inv’gphysi

01D2152 TRIPPED) (TRIPPED()NOT Binary Gateway
oroziss | TURB/REACTOR CH D (NoT Binary Catowy
oroziss | TURB]REACTOR CHiA (NOT Binary S
01D2155 TUR%Q;EQ;T%?(PC:S%;NOT Binary Gateway
01D2156 TUR%Q;;E\Q%T%%::S%)(NOT Binary Gateway
orosts7 | TUREIREACTOR CHD (NoT Binary Gatoway

10.13 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
10.14 References

See Section 28.
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11.0 Reactor Coolant Pump Power/Flux Trip

111 Existing Automatic Trip Function Description

Reactor Coolant Pump Power Monitor/Flux Trip

‘Reactor power (% RTP) analog signal inputs are shared with RPS Function #1.
The Reactor Coolant Pump Power/Flux Trip shall generate a reactor trip signal if fewer than 3
reactor coolant pumps are operating AND reactor power is greater than 2% RTP (allowable

value); actual RPS Trip setpoint is enabled at 1.5% RTP increasing for conservatism.

Each reactor coolant pump has a Reactor Coolant Pump Power Monitor (RCPPM) that monitors
the power and breaker status of the pump motor to determine if the pump is running. Each

RCPPM provides contact outputs to all four RPS channels.
11.2 Description of Functions Related to Existing Trip

This trip function is credited in the safety analysis for accidents in which there is a loss of
electrical power to the reactor coolant pumps (pump coast-down events). The Reactor Coolant
Pump Power/Flux Trip provides protection against power operation with less than three (3)
reactor coolant pumps in operation. This trip provides protection against DNB by initiating a
reactor trip shortly after loss of power to the reactor coolant pumps. The Power/Imbalance/Flow
Trip provides a backup trip function for this trip. The RCPPM output relays also provide contact

signals to the Steam Generator Level Control system for control functions.
11.3 Existing Shutdown Bypass Function

11.3.1 The Reactor Coolant Pump Power Monitor/Flux Trip is bypassed when the Shutdown
‘ Bypass switch is placed to Bypass.

11.3.2 See Section 14 for information on existing bypass functions and keyswitches and Section

23 for new TXS bypass functions and keyswitch functions.
11.4  Existing Setpoints for Trip Functions

Per Tech Specs, if reactor power is above 2% RTP, RPS will trip the reactor if two Reactor

Coolant Pumps are lost. The actual setpoint is 1.5%.
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11.5 Existing Hardware Description
The Reactor Coolant Pump Power Monitor (RCPPM) is a solid-state detection, relay output, four
channel power monitor system. Each of the four (4) reactor coolant pump motors has a separate

RCPPM to detect a sustained reduction of Reactor Coolant Pump power consumption:

RCP Monitor A1
RCP Monitor A2
RCP Monitor B1
4. RCP Monitor B2

Upon reduction of power to any pump motor, the associated monitor channel will provide a trip

@ N =

signal to each of the four (4) reactor protection system channels. The system also monitors the
position of the RCP motor circuit breaker and, upon opening of the breaker, will also produce an
output signal to the RPS within a nominal 100 to 550 milliseconds (adjustable) after loss or
reduction of power to the RCP motors. The RCPPM system cabinet contains all four (4) channels-
with physical metal barrier compartments between each channel and between each output relay

within each channel.

The existing RCPPM utilizes a single watt transducer for each pump. The watt transducer
provides an analog signal to a bistable trip device, which on a loss of power to the pump, de-
energizes the coils of four relays wired in parallel. These relays provide contacts to the RPS for
the Pump Power/Flux Trip function and contacts to the Steam Generator Level Control system.
"For each pump, the four output relays provide an isolated contact to the four RPS channels. A
single failure of the watt transducer could prevent the detection of a loss of power to a pump;
therefore the present design does not allow credit to be taken for this trip function for a double

pump coast-down event in the Safety Analysis.
Each RCPPM channel contains the following components:

1. One (1) AC watt transducer

2. One (1) electronic trip module

3. One (1) time delay relay for producing a delayed output adjustable from 100 to 550
milliseconds. ‘

4. Four (4) auxiliary relays, each with electrically separate output contacts. These relays
are continuously energized as long as power is available to the RCP motors, and the
pump requires power in excess of the preset trip setting

5. A test switch and relay for testing

6. Indicating lights
11.6 RCPPM Modification Hardware Description

The RCPPM will be modified as part of the ONS RPS/ES madification. The existing RCPPM

circuitry does not have the needed. redundancy to allow Safety Analysis to credit the pump
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monitors during RCP coast-down events. Therefore, the existing RCPPM equipment will be

replaced with equipment that has the desired redundancy and will be qualified via testing and/or
analysis. Each Reactor Coolant Pump Power Monitor will be modified to include the following
new redundant components:

1. Two (2) new AC watt transducers

2. Two (2) new electronic trip modules

3. Two (2) new time delay relays (adjustable)
The existing outputisolation relays in each RCPPM will be used to provide inputs to the TXS
RPS.

11.7 Existing Algorithm for Channel Trip Functions

CURRENT ALGORITHM

Reactor Coolant Pump Power/Flux Trip

Trip: <3 RCPs running & ¢m >1.5% RTP
¢m = Measured Reactor Power (Flux)

Note: With Shutdown Bypass enabled, the RC Pump Power/Flux Trip is
bypassed _

Existing Process Parameters for Current Algorithm

dm ’ Measured Total Flux

(sum of upper & lower chamber) 0-125 NA % RTP
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11.8  New Algorithm for Channel Trip Functions

NEW ALGORITHM

Reactor Coolant Pump Power/Flux Trip

Trip: <3 RCPs running & (l)mz,Max 2 ¢sP

(a) ¢m2.Max = Total Flux (% RTP); 2" maximum value of RPS Channels A, B,
C and D.

(b) dsp FLUX (tripy = 1.5% RTP; Total Flux Setpoint for Pump/Flux Trip.

() Osp FLUX (reset) (See OSC-8695 for value). Total Flux Reset value for
Pump/Flux Trip.

Note: With Shutdown Bypass enabled, the RC Pump Power/Flux Trip is
bypassed.

Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shali enforce the range limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

Second maximum Reactor Power
(flux). (Shared inputs with Function
1, see that section for details of
inputs) B :

0to 125 NA . % RTP

Trip comparator
auto-resets once
power is below
1.5 the auto-reset % RTP
value; see OSC-
8695 for the
auto-reset value.

. Reactor Power (flux) Setpoint for

dsP FLUXGi) Pump/Flux Trip

See OSC- .
8695 for NA % RTP
value. :

Reactor Power (flux) (Reset for

Psp FLUX(reset) PUmp/FIux Trip, bsp FLux(ip)
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11.9 New Design Features

11.9.1 The RCPPM Trip is enabled above 1.5%. The TXS RPS system uses a 2 out of 4 pumps
tripped logic scheme for the RCPPM Trip, with each channel receiving contact inputs
from each of the four RC pumps. In the new design, with the interchannel communication
between the four RPS channels, the CRD trip relays are not de-energized until 2/4 RPS
channels receive the 2/4 RC pumps tripped signal. Once 2/4 RPS channels receive the
2/4 RC pumps tripped signal, all four channels’ CRD trip relays will de-energize causing a
Reactor trip. Following a reactor trip, the reactor trip breakers must be reset by the
operator prior to restarting the unit.

11.9.2 The Reactor Coolant Pump Power Monitor/Flux Trip is bypassed when the Shutdown
Bypass switch is placed to Bypass.

11.10 Safety Classification
This function is classified QA Condition 1 (Class 1E).
11.11 Response Time Requirements

11.11.1 The response time for each redundant RCPPM instrument string is set to 2 nominal 500
msec by adjustment of the time delay relay per procedures (IP/0/A/305-1A, 1B, 1C, 1D)
(480 - 520 msec). Safety Analysis assumes up to a 525 msec sensor delay for pump

power supply loss.

11.11.2 Each redundant RCPPM instrument string consists of a watt transducer, comparator, and
a time delay relay. Either redundant instrument string can de-energize the four (4) output
relays (1 per RPS channel) which provide electrically separate output contacts to the
RPS. Time response for the string is set to a nominal 500 msec by adjustment of the
time delay relay, and includes the time from a simulated loss of PT signal to the time the
output relays to RPS actuate. The RCPPM instrument string time response does not

include the TXS rack time response requirements (provided separately below).
11.11.3 The response time for the TXS rack/processing equipment shall be for s 141 msec.
(Power Supply Loss portion of Function 11.)

11.11.4 The response time for the TXS rack/processing equipment shall be for < 186 msec. (Flux

Change portion of Function 11.)
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11.12 Failure Discussion
The modified RCPPM design protects against loss of function due to a single component failure

as follows:

11.12.1 A loss of control power to the reactor coolant pump power monitoring circuit will cause
the four normally energized output relays to de-energize, resulting in a "loss of pump
power" trip signals to the RPS (fail-safe). A single failure to the de-energized state of the
trip comparator, time delay relay, or a single output relay will result in a "loss of pump
power" trip signal (fail-safe).

11.122 A sihgle failure of a trip comparator or time delay relay would not prevent detection of a
loss of pump power since there is a redundant string.

11.12.3 A single failure of a watt transducer“to the high output state will not prevent the other watt
transducer string from functioning to detect a loss of pump power.

11.12.4 A single failure of a watt transducer to the low output state will result in a "loss of pump
power" trip signal to the RPS.

11.12.5 The existing pump PTs and CTs are shared by the redundant watt transducers. The
failure mode of a CT is low, which would result in "loss of pump pbwer" trip signals to
RPS. A PT failure low (shorted output windings) would yield the same result. A PT
failure high (shorted turns in the PT primary) would not prevent circuit operation, since
during an actual loss of pump power condition, both primary and secondary PT voltage

would go to zero, resulting in a "loss of pump power" trip signal to RPS.
11.13 Existing/New Input Signals

Note: Nuclear Power Range total power (flux) inputs for this function are shared with Function 1

and are listed in that section.

Code escription | ElectricatRan
IRCRLIA " oror Rlay 1A iy
B S I T (e
R O I A 1)
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Physical Range r
oy | Genoup)
B ey
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11.14 Existing/New Output Signals

The following existing Statalarms will be spared out (no longer used) since they alarmed the
contact power from the existing Bailey contact monitor. This function is replaced by the TXS

systems contact power/breaker monitoring (alarmed to Trouble Annunciator, OAC via gateway,

etc.)
15A5-4 RP Channel A RC Pump Monitor PS Failure Binary k N/A Statalarm
1SA5-16 RP Channel B RC Pump Monitor PS Failure Binary N/A Statalarm
1SA5-28 . | RP Channel C RC Pump Monitor PS Failure Binary N/A Statatarm
1SA5-40 RP Channel D RC Pump Monitor PS Failure Binary N/A Statalarm

The following existing RPS system outputs are to be provided by the new TXS system except aé

noted in the table:

’ ;I_D:‘Cpﬂ

1SA1-7 RP Channel A RCP/Flux Trip Statalarm
1SA1-19 RP Channel B RCP/Flux Trip Statalarm
1SA1-31 RP Channel C RCP/Flux Trip Statalarm
1SA1-43 RP Channel D RCP/Flux Trip Statalarm
RC Pump Monitor Sys. Chan. #1 Trip .
1SAT7-34 (Moved from 1SA7-33) Binary N/A Statalarm
Not connected to TXS
RC Pump Monitor Sys. Chan. #1 Test .
1SA7-09 (Moved from 1SA7-34) Binary N/A Statalarm
Not connected to TXS
RC Pump Monitor Sys. Chan. #2 Trip .
1SAT7-35 (Moved from 1SA7-39) Binary N/A Statalarm
Not connected to TXS
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DCode

RC Pump Monitor Sys. Chan. #2 Test .
1SAT7-18 (Moved from 1SA7-40) Binary N/A Statalarm
Not connected to TXS
RC Pump Monitor Sys. Chan. #3 Trip .
1SA7-43 (Moved from 1SA7-41) Binary N/A Statalarm
Not connected to TXS
RC Pump Monitor Sys. Chan. #3 Test .
1SAT7-27 (Moved from 1SA7-42) Binary NIA Statalarm

Not connected to TXS : :

RC Pump Monitor Sys. Chan. #4 Trip .

1SAT7-44 (Moved from 1SA7-43) Binary N/A Statalarm:
Not connected to TXS | :

RC Pump Monitor Sys. Chan. #4 Test

1SA7-36 (Moved from 1SA7-44) Binary N/A Statalarm
Not connected to TXS

01D2360 RCP 1A1 POWER MONITOR CH

(Info Only) (NOT TRIP) (TRIP)(Info Only -located in Binary - N/A OAC

RCP Power Monitor Cabinet & not RPS)

RCP 1A2 POWER MONITOR CH
01D2361 (NOT TRIP) (TRIP)

(Info Only) (Info Only — located in RCP Power Monitor Binary N/A OAC
Cabinet & not RPS)
0102362 RCP 1B1 POWER MONITOR CH
(NOT TRIP) (TRIP) .
(info Only) (Info Only — located in RCP Power Monitor Binary N/A OAC
Cabinet & not RPS) ’
0102363 RCP 1B2 POWER MONITOR CH
(NOT TRIP) (TRIP) .
(Info Only) (Info Only — located in RCP Power Monitor Binary N/A OAC
Cabinet & not RPS) w
01D2381 RPS CH B RCP/FLUX . :
(NOT TRIPPED) (TRIPPED) Binary N/A Gateway
01D2382 RPS CH A RCP/FLUX .
(NOT TRIPPED) (TRIPPED) Binary N/A Gateway
- 01D2383 RPS CH C RCP/FLUX .
(NOT TRIPPED) (TRIPPED) Binary N/A Gateway
01D2384 RPS CH D RCP/FLUX ]
(NOT TRIPPED) (TRIPPED) Binary N/A Gateway
01D2412 RPS CH A PUMP MONITOR . :
(NOT IN TEST) (IN TEST) Binary . N/A To be Deleted
01D2413 RPS CH B PUMP MONITOR .
(NOT IN TEST) (IN TEST) Binary N/A To be Deleted
01D2414 RPS CH.C PUMP MONITOR )
(NOT IN TEST) (IN TEST) Binary - N/A To be Deleted
01D2415 RPS CH D PUMP MONITOR )
(NOT IN TEST) (IN TEST) Binary N/A To be Deleted
RCP 1A1 POWER MONITOR '
01D1859 (NOT IN TEST) (IN TEST) .
(Info Only — located in RCP Power Monitor Binary N/A OAC
Cabinet & not RPS)
RCP 1A2 POWER MONITOR
01D1860 . (NOT IN TEST) (IN TEST) Binary N/A OAC

(Info Only — located in RCP Power Monitor
Cabinet & not RPS)
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, RCP 1B1 POWER MONITOR _
01D1949 (NOT IN TEST) (IN TEST) .
(Info Only — located in RCP Power Monitor Binary N/A OAC
Cabinet & not RPS)
RCP 1B2 POWER MONITOR
01D2274 (NOT IN TEST) (IN TEST) .
(Info Only — located in RCP Power Monitor Binary NIA OAC
Cabinet & not RPS)

0O1A0876 RPS CH A RCP CONTACT SIGNAL 0 - 162.5% N/A To be Deleted
01A1419 RPS CH B RCP CONTACT SIGNAL 0-162.5% N/A To be Deleted
01A1423 RPS CH C RCP CONTACT SIGNAL 0-162.5% N/A To be Deleted
O1A1567 RPS CH D RCP CONTACT SIGNAL 0-162.5% N/A To be Deleted
ER-162* R.P. Channel A RCP/Flux Ratio Trip Binary . N/A Event Recorder
ER-171* R.P. Channel B RCP/Flux Ratio Trip Binary N/A Event Recorder
ER-180* R.P. Channel C RCP/Flux Ratio Trip Binary N/A Event Recorder
ER-190* R.P. Channel D RCP/Flux Ratio Trip _ Binary N/A Event Recorder
0O1A1696 .
(Info Only) RP Ch. A Contact Monitor Aux PS -300to 0 VDC N/A To be Deleted
O1A1700 RP Ch. B Contact Monitor Aux PS -300 to 0 VDC N/A To be Deleted
(Info Only)

O1A1702 RP Ch. C Contact Monitor Aux PS - -300 o 0 VDC N/A To be Deleted
(Info Only)

01A1705 .
(info Only) RP Ch. D Contact Monitor Aux PS -300to 0 VDC N/A To be Deleted

*Contact Input Open to Alarm, also Event Recorder is automatically bypassed when Trip is bypassed.

11.15 New Statalarm Panel Changes

5

Statalarm Panel changes are shown in Section 22.

11.16 References

See Section 28.
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12.0 Reserved I ' |

This RPS function number has been reserved for possible future use. This section previously included a
functional description for a future RCS Delta Temperature Trip. This description has been deleted since

the function will not be implemented with this modification.
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[ 13.0 RPS/ESFAS Overview, NI Replacements, RPS Channel E

13.1 Nuclear Instrumentation (NI) Replacement Hardware and Design Features

13.1.1 New Nuclear Instrumentation equipment supplied for RPS channels A, B, C and D:
13.1.1.1 Bipolar Power Supply Module
13.1.1.2 High Voltage Control Module
13.1.1.3 Power Range Test Module and Line Filter
13.1.1.4 2 Linear Amplifiers (one each for upper and lower detectors, input scaling:
10° - 1072 Amps, voltage output range: 0 — 11.52 volts, equivalent to 0 — 72%
reactor power)

13.1.1.5 Summing amplifier (input scaling 0 — 10.0 volts from each linear amp,
équivalent to 0 — 62.5% reactor power, output scaling: 4 — 20 mA equivalent to
0 — 125% reactor power)

13.1.1.6 Detector High Voltage Power Supply

13.1.2 The equipment above is being replaced in the RPS system and will be installed in the
TXS cabinets. Existing field cabling and connectors will be reused. Special care to assure
the lengths of cables reach the equipment in new cabinet locations is required.

13.1.3 For RPS Channels A, B, C and D, the High Voltage Power. Supplies and the NI £15 VDC
Power Supplies will be monitored by TXS. Calculation OSC-8695, “Unit 1 Software
Parameters for TXS Plant Protection System” shall establish high and low limits for each
NI power supply input. Exceeding these limits for a channel shall result in an alarm to
annunciators 1SA5-6, 18, 30 and 42. The TXS shall also provide individual alarm signals
to the OAC for any power supply that exceeds its limits.

13.1.4 The existing Wide Range Nuclear Instrumentation (WRN!) monitors (Gamma-Metrics) will
be relocated from cabinets RPS-A1/B1/C1/D1 to cabinets 1PPSCA002/4/6/8. This will
provide separation of the WRN! from the TXS logic processor. Cabinets
1PPSCA002/4/6/8 will contain WRNI, power supply, input/output and interposing
equipment. Existing field cables and interconnection cables will be reused.

13.1.5 This is an installation and cabinet layout note. The existing WRNI uses double fuses to
isolate safety related (1E) 120VAC power for indicators and relays. New fuse blocks and
fuses will be installed in the new TXS cabinets 1PPSCA002/4/6/8 by the modification to

the cabinets on site. Space should be reserved for these fuse blocks in each cabinet.
13.2  Other Existing RPS Design Functions

13.2.1 Each channel of the existing system contains a Manual Bypass feature that is required in
the new design. Reference Section 14.3 for a description of the existing Manual Bypass

feature and Section 23.4 for a description of the new Manual Bypass feature.
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13.2.2 Two Banana plugs are available for testing of the CRD Under-Voltage Relays in each
RPS channel in the Bailey design. This feature of the existing RPS is not required in the

new system.
13.3  New RPS/ESFAS TXS Design Features

Each RPS/ESFAS cabinet will have the capability of being tested (via the TXS maintenance test
machine, if desired). When the TXS maintenance test machine is plugged into an analog or digital
input card, the cabinet will provide an annunciator alarm for the operator (excluding RPS Channel
E, which will only alarm to the OAC). The channel in test alarm will also be transmitted to the

OAC via the gateway.

13.4 New RPS OAC Points

01X4646 RPS Channel A in Test Binary N/A Gateway
01X4647 RPS Channel B in Test Binary N/A Gateway
01X4648 RPS Channel C in Test Binary N/A Gateway
01X4649 RPS Channel D in Test Binary 7 N/A Gateway
01X4650 RPS Channel E in Test Binary N/A Gateway

13.5  Other Existihg RPS/ ESFAS Design Functions

15.5.1 Other functions include the ES interfacg for the HPI and LPI Bypass Permit alarm, LPI
valve LP1 interlock and WR Pressure recording. The ESFAS only sends one signal to the
Integrated Control System (ICS) cabinets for the HPI and LPI Bypass Permit alarm, LP1
interlock, and WR Pressure recording interface. The signal comes from ESFAS Cabinet
1, Row 9, Terminal Board 3, Terminations 1 and 2. That signal can be originated from the
RCS wide range pressure transmittel; from either Channel A or B, depending on the
position of an amphenol connector which is located in Channel A. The Channel B RCS
wide range signal is hard wired from ESFAS Cabinet 2, Row 9, Terminal Board 3,
Terminations 4 and 5 to ESIL'AS Cabinet 1, Row 9, Terminal Board 3, Términations 4 and
5. The existing plug connections that change which signal goes to the ICS cabinet is
shown on drawing OM 201.J-0004 001.

13.5.2 Reference Sections 15.8.2, 15.4, and 20.7 for a description of the HPI Bypass Permit,
Sections 16.8.2, 16.4, and 20.7 for a description of the LPI Bypass Permit, and Section
20.8 for details of the new TXS design for switching the WR pressure signals to the ICS

cabinet and the LP1 interiock.
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13.5.3 The wetting voltage for status inputs (dry contacts) on the OAC is 24 VDC. The input
cards sense current. When a contact is closed, the cards limit the current to roughly 5
mA. When the contact is open, the current goés to 0 mA. .
13.6 'Cabinet Paint
The TXS RPS and ESFAS Cabinets shall be an ANSI 61 color.
13.7  Trip Logic Discussion ’ .
The RPS Trip Logic shall meet the intent of the 2 out of 4 Boolean Logic shown below:
A = Channel A B = Channel B C =Channel C D = Channel D
A trip will occur in the RPS when any combination of 2 Channels in trip occurs:
TRIP = AB + BD + AC + BC + AD + CD (Where “+” means “OR").
13.8  Analog Lead /Lag/ Filter
Analog Lead / Lag / Filters shall be provided downstream of A-MRC block to allow for future
filtering of noise if necessary. The Analog Lead / Lag / Filter function is designed to allow a delay,
which shall be set to zero (0) unless otherwise specified by OSC-8695, Unit 1 Software
Parameters for TXS Plant Protection System.
13.9  RPS/ESFAS Cabinet Tag Numbers

1 PPS CA 0001 RPS-A1
1 PPS CA 0002 RPS-A2
1 PPS CA 0003 RPS-B1
1 PPS CA 0004 RPS-B2
1 PPS CA 0005 RPS-C1
1 PPS CA 0006 RPS-C2
1 PPS CA 0007 RPS-D1
1 PPS CA 0008 RPS-D2
1 PPS, CA 0009 ESF-1
1 PPS CA 0010 ESF-2
1 PPS .CA 0011 ESF-3
1 PPS CA 0012 ESF-4
1 PPS CA 0013 ESF-5
1 PPS CA 0014 ESF-6
1 PPS CA 0015 ESF-7
1 PPS CA 0016 RPS-E
1 PPS CA 0017 ESF-8
1 PPS CA 0018 ESF-9
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13.10 Manual Reactor Trip

13.10.1 Manual Reactor Trip Switch

The manual reactor trip switch is located on 1UB1.
13.11 RPS Channel E
The RPS Channel E functions are classified Non-1E
13.11.1 Reactor Power

Ni-9 was originally used for control functions to ICS. Recent Duke modifications have
changed the original scheme such that NI-7 & NI-8 have replaced the NI-9 functions, and
will come off of isolated, spare outputs of Channels C & D (See Duke Modification
0D101542, which deletes NI-9 from the system, for more information). As a result,
cables 11S-575 & -576 will need to be re-connected from Channels C & D for the ICS.

13.11.2 Reactor Coolant Pressure

1RCPT166P (1700 - 2500 psig) is used for control functions to ICS.
13.11.3 Reactor Coolant Flow (DP)

1RCFT0014P and 1RCFT0015P monitor reactor coolant flow and provide signals to ICS.
13.11.4 Channel E input Signals

ode riptio lec
1RCFT0014P RC14A-DPT5 RC Flow Channel E 0 to 43.3 psid 4-20 mADC
1RCFTO0015P RC14B-DPT5 RC Flow Channel E 0 to 43.3 psid 4 - 20 mADC
' RC3B-PT4 RP Reactor Coolant System .
{ 1IRCPTO166P Pressure - Loop B Output to ICS 1700 - 2500 psig 4 - 20 mADC
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13.11.5 Channel E Output Signals

ical Range | Electrica
NI PR RECORDER FLUX
(NOT Ht) (HI) . Hardwired OAC
O1D2299 (Point to be supplied from new recorder, Binary N/A point
This is NOT a TXS RPS output.)
i 1E RPS TROUBLE . ‘
18A5-53 (new descriptor) Binary 145VDC Statalarm
1SA5-54 ‘ SPARE Binary 145VvDC delete
SPARE
~ (Not a TXS output, now a spare. Used to .
15AS-55 be NI Power Range 9 Power Supply Binary 145VDC delete
Failure) :
Narrow Range RCS Pressure - Loop B 1700 - 2500
1RCPT0166P Output to ICS psig 0-10VDC ICS
RP Reactor Coolant System differential .
1RCFT0014P pressure - Loop A Output {0 ICS 0 to 43.3 psid 0-10VDC ICS
RP Reactor Coolant System differential .
1RCFT0015P pressure - Loop B Output to ICS 0 to 43.3 psid 0-10VDC ICS.

13.12 New Statalarm Panel Changes

Statalarm Panel changes are shown in Section 22.

.

13.13 References

See Section 28.
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14.0 RPS BYPASS SWITCHES & FUNCTIONS I

14.1 Existing RPS Bypasses

The existing RPS is designed with three types of bypasses: Dummy Bistable, Manual Bypass
and Shutdown Bypass. The bypass functions and switches for the new TXS system are detailed

in Section 23.
14.2  Existing Dummy Bistable

The dummy bistable is used to bypass one or more functions (bistable trips) associated with one
RPS Channel. The STAR Module uses jumpers to jumper out the trip contact. The jumpers fall
under the same administrative controls as dummy bistables.

A dummy bistable is used if a bistable in an RPS channel fails tripped. Dummy bistables may be
used in only one RPS channel at a time (by procedure and per Tech Specs) and use of the
dummy bistable makes that protective function inoperable for that channel. _

If an RPS channel is in Manual Bypass, no other RPS channel may contain a dummy bistable (by
procedure and per Tech Specs). Inserting a dummy bistable in the place of a failed (tripped)
bistable allows that RPS channel to be reset, thus allowing the remainder of the functions in that
RPS channel to be returned to service. This is more conservative than manually bypassing the
entire RPS channel. For an RPS channel with a dummy bistable installed, only the affected
function(s) is inoperable. The installation of the STAR hardware in the nuclear overpower
flux/flow imbalance trip string requires the use of jumpers to bypass the trip string. The installation
of these jumpers does not require the removal of the STAR processor module. Therefore, the
protective channel is not forced into a tripped condition. 1SA5, window 49 (-50, -51, -52) alarms
"RP Channel A (B, C, D) Dummy Bistable Inserted”.

14.3 Existing Manual Bypass

The existing RPS has a Manual Bypass feature which allows operations to take an entire RPS
channel out of service for maintenance and/or testing.- A Manual Bypass keyswitch located in
each RPS cabinet (A2, B2, C2, and D2) on the Reactor Trip Module, bypasses all automatic trip
functions associated -with that channel. With an RPS channel in Manual Bypass, all RPS
functional trips are reduced to two-out-of-three trip logic. More than one RPS channel could
physically be placed in Manual Bypass at a time, however administrative- controls allow only one
RPS channel to be placed in Manual Bypass at a time. There is only one key for each unit for this

function and the units have different keys.
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Existing Shutdown Bypass

The existing RPS has a Shutdown Bypass feature which allows certain RPS protective functions

for a channel to be bypassed with a keyswitch located in that channel's RPS cabinet (A2, B2, C2,

or D2). The Shutdown Bypass function provides the capability to perform CRD testing, zero

power physics testing, and startup procedures.

Placing the Shutdown Bypass keyswitch to "Bypass" does the following:

14.4.1 bypasses the Low Pressure Trip,

14.4.2 bypasses the Variable Low Pressure Trip,

14.4.3 bypasses the Flux/Flow/Imbalance Trip,

1444 bypaéses the RC Pump Power Monitor Tﬁp,

14.4.5 enables a high RCS pressure trip set point of 1710 psig (Tech. Spec. allowable value of <
1720 psig).

The normal high pressure trip of 2345 psig (Tech. Spec. allowable value of < 2355 psig) is not

bypassed, but is nonfunctional because RPS will trip before the higher setpoint can be reached.

14.4.6 Existing Hardwired Computer Points
The existing hardwired computer points listed below will be deleted and replaced with
equivalent points using computer communications (OPC gateway to OAC). New OAC
point IDs and descriptions (including reset/set state messages for binary points) will be

issued during detailed modification design.

Ex
~Po state messages. for binary
01D1251 RPS CH A SD BYPASS (NOT .
BYPASS) (BYPASS) Binary Gateway
01D1252 RPS CH B SD BYPASS (NOT Bina Catoway
BYPASS) (BYPASS) ry y
01D1253 RPS CH C SD BYPASS (NOT .
BYPASS) (BYPASS) Binary Gateway
01D1254 RPS CH D SD BYPASS (NOT Bina Gatowa
BYPASS) (BYPASS) Y y

Existing High Flux Trip Setpoint Reduction During Reactor Shutdown

The High Flux Trip setpoint is recalibrated by procedure to < 4% RTP (Tech. Spec. allowable value
of 5%), once the RPS is in Shutdown Bypass.

New RPS Bypass Switch Functions

See Section 23.
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ENGINEERED SAFETY FEATURES
ACTUATION SYSYTEM

This system is described in the UFSAR and Technical Specifications as the Engineered Safeguards
Protective System (ESPS). Each of the four existing ESFAS Actuation functions are discussed in the
following sections. The Oconee Technical Specifications (TS) and TS Bases, the ESFAS Design Basis
Document, existing ESFAS operating and calibration procedures and other references (see Section 27)

have been used to develop this System Functional Requirements Description document.
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15.0 RCS Pressure Low
(High Pressure Injection, Reactor Building (RB) Non-Essential Isolation, Keowee Start,
‘Load Shed and Standby Breaker Input, and Keowee Standby Bus Feeder Breaker Input -
Existing Digital Logic Channels 1 & 2)

15.1 Existing Automatic Trip Function Description

Reactor Coolant System Pressure — Low

Reactor Coolant System Pressure inputs are shared with ESFAS Functional Trip #2.

Reactor Coolant System (RCS) pressure transmitters 1RCPT0021P, 23P and 22P (0 to 2500
psig range) provide inputs to the ESFAS protective channels A, B and C respectively. When any
of these signals reach the RCS Pressure Low Setpoint, the associated protective channel
bistable is tripped. If two or more protective channel bistables are in the tripped state, a Channel
1 and Channel 2 ESFAS Actuation is generated. _

Tech Specs require that the RCS Pressure - Low actuation be enabled at or above 1750 psig.
Actual ESFAS BYPASS is automatically removed at 1740 psig for conservatism, see 15.4 below.
Tech Specs also require that the RCS Pressure - Low actuation (on decreasing pressure) occur
before 1590 psig, (allowable value); actual ESFAS actuation setpoint is 1600 psig for
conservatism.

Reactor Building (RB) Pressure — High

A High Reéctor Building Pressure signal (ESFAS Function #3) shall also provide an actuation
signal to ESFAS Actuation Channels 1 and 2.

15.2 Description of Functions Related to Existing Actuation

The purpose of High Pressure Injection (HPI) System initiation is to assure that sufficient water
from the borated water storage tank (BWST) flows into the Reactor Coolant System (RCS) to
control reactor coolant inventory and to provide core cooling during certain loss-of-coolant-
accidents (LOCAs). HPI System initiation also helps to control core reactivity through the injection
of boron into the RCS. Also, the HPI System is required following a steam line break (SLB) to
assure core reactivity control. Initiation of HP! also actuates the starting of the emergency power
system (Keowee Hydro Station) to assure the availability of power to operate the required safety

equipment in the event of a Loss of Offsite Power (LOOP).
15.3 Existing Manual Actuation Function

A manual actuation of the High Pressure Injection and Reactor Building Non-Essential Isolation
(Channels 1 and 2) shall be capable of being initiated from the main control board TRIP/RESET
pushbutton switches. This manual actuation is independent of the automatic ESFAS Channel 1
and 2 automatic actuation system and shall be capable of actuating all channel related field
components regardless of any failures of the automatic system. The TRIP latching logic is internal

in the ES system.
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15.4  Existing HPI BYPASS (INHIBIT)

The HPI BYPASS (INHIBIT) permissive bistables (monitoring analog pressure inputs A, B & C)
allow ménual bypass of the HPI TRIP function on decreasing reactor coolant pressure below the
HPI BYPASS setpoint.

The HPi BYPASS (INHIBIT) is required to be automatically removed on increasing reactor
coolant pressure at the HPl BYPASS REMOVAL setpoint of 1750 psig, (allowable value). Actual
HP1 BYPASS REMOVAL setpoint is 1740 psig for conservatism.

Once the HPI BYPASS (INHIBIT) has been automatically removed, the operator must again
manually bypass HPI on decreasing pressure. This bypass does not prevent actuation of the High
Pressure Injection on High Reactor Building pressure. Bypassing is under administrative control.
Since the ESFAS has three analog input channels, there are three High Pressure Injection
BYPASS switches. Two of the three switches must be operated to initiate a bypass. Once a
bypass has been initiated, the condition is indicated by the plant annunciator system and by

lamps associated with the bypass switches.
15.5 Existing Associated Actuation Functions

A High Reactor Building Pressure signal (ESFAS Function #3) shall also provide an actuation
signal to ESFAS Actuation Channels 1 and 2.
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15.6

Existing Algorithm Equations for Channel Actuation Functions

RCS Pressure Low

CURRENT ALGORITHM

Channel Trip: P, <

Allow HPI Trip BYPASS: Py <

Psp press OR TRIPRrerp
Remove HPI Trip BYPASS: P, 2

Psp press rRBYP

Psp press BYP

(a) Pm = measured RCS pressure in each ESFAS channel A, B and C.
(b) Psp press = HPI Trip; setpoint 1600 psig, decreasing.
(c) Psp press reyp = Remove HPI BYPASS; setpoint 1740 psig, increasing.
(d) Psp press sByp = Allow Manual HPI BYPASS; setpoint 1740 psig,

decreasing.
(e) TRIPgrgHp = Reactor Building HIGH pressure actuation; see ESFAS

Function #3 in Section 17.
(f 2 out of 3 channels tripped = ESFAS Channels 1 & 2 Actuation

Existing Process Parameters for Current Algorithm

Measured Reactor Coolant System Pressure in each .
Prm ESFAS channel. . 0-2500 N/A psig
. . . 1600 manual reset
ESFAS Actuation Trip setpoint on decreasing pressure. . .
Psppress | Tech Spec Allowable Value is 1590 psig Automatically Trip once pressure psig
' on decreasing is above
pressure setpoint
1740
Remove HPI Trip Bypass on increasing pressure. Tech Automatically -
Pse press revP | Spec Allowable Value is 2 1750. remove bypass | <1740 manual | psig
on increasing bypass ’
pressure
1740
: Automatically
. : < 1740 manual remove .
Psrrresseyp | Allow HPI Trip Bypass on decreasing pressure. bypass bypass on psig
increasing
pressure
Logical Trip Function on Reactor Building HIGH
TRIPrsp | pressure actuation. (See ESFAS Function #3 in Section N/A N/A N/A
17).
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15.7 New Algorithm Equations for Channel Actuation Functions

RCS Pressure Low

PROPOSED ALGORITHM
Channel Trip: Pmamin € Psp press OR TRIPgrsHpP
‘Remove HPI Trip BYPASS. Pm2.min 2 Psp PreSs RBYP
Allow HPI Trip BYPASS: Pmawmin £ Psp PRESS BYP

(a) Pma.min = RC pressure, 2nd minimum value of pressure from ESFAS
channel A,BandC.

(b) Psp press = HPI Trip; setpoint 1600 psig, decreasing.

(c) Psp press reyr = Remove HPI BYPASS; setpoint 1740 psig, increasing.

(d) Psp press syr = Allow Manual HPI BYPASS; (See OSC-8695 for value), l
decreasing.

(¢) TRIPggnp = Reactor Building HIGH pressure actuatlon see ESFAS
Function #3 in Section 17.

(f) 2 out of 3 channels tripped = ESFAS Channels 1 & 2 Actuation

-~

L

Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherW|se specified.

. RCS pressure, second minimum of .
Pe2.min all channels A. B & C 0 - 2500 N/A psig
Trip comparator
ESFAS Actuation Trip setpoint on 1600 ;;g;?:‘?;sa%%%z
Psp press iﬁgwjg;g%ggﬁzﬁ:rfi gge((): n SSipec Automatically Trip on | the auto-reset value; psig
- psig. decreasing pressure see OSC-8695 for
the auto-reset value.
(See 15.8.3.)
™ Allow manual bypass
on decreasing
Remove HP! Trip Bypass on 1740 pressure. ;3& ]
P increasing pressure. Tech Spec Automatically remove resets% nee pressure si
SPPRESSREYP | Allowable Value is 2 1750. bypass onincreasing | .0 thg aUto. PSig
pressure reset value; see
0OSC-8695 for the
auto-reset value.
Allow HPI Trip Bypass on
decreasing pressure. (This is the See OSC-8695 .
PsPPRESSEYP | oset for the automatic removal of for value NA psig
HPI1 Trip Bypass, Psp press reve)
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Logical Trip Function on Reactor
Building HIGH pressure actuation.
(See ESFAS Function 3 in Section
17).

TRIPreHP N/A  N/A N/A

15.8 New Design Features

15.8.1 Second Maximum / Second Minimum Function
Each ESFAS instrument channel (A, B & C) processes the associated Reactor Coolant
System (RCS) pressure signal value as well as the RCS pressure signal values from the
other two ESFAS instrument channels. For the RCS Pressure Low Trip, each ESFAS
channel selects the second minimum (2.Min) measured RCS pressure value (Pm2.min)
from all three channels. If the value of Py, mi, falls below the RCS Pressure Low Trip
setpoint (Psp press), the channel generates a trip signal. If two or more ESFAS instrument
channels are in the tripped state, an actuation is generated for ESFAS channel 1 and 2
components. '

15.8.2 HPI BYPASS Function
As described above, each TXS instrument channel (A, B & C) processes the associated
Reactor Coolant System (RCS) pressure signal value as well as the RCS pressure signal
values from the other two ESFAS instrument channels. For the HPI BYPASS Function,
on decreasing RCS pressure, each ESFAS instrument channel selects the second
minimum (2.Min) measured RCS pressure value (Pm.uin) from all three channels (A, B &
C). If the value of Py, min is below the HPlI BYPASS setpoint, the system allows the
operator to manually BYPASS the RCS Low Pressure trip function in that ESFAS
instrument channel. Bypassing the trip function in 2/3 of the ESFAS instrument channels
will result in the byp_ass of ESFAS actuation channels 1 and 2 for this trip function. On
increasing RCS pressure, if the value of P, umn is above the HPI BYPASS REMOVAL
setpoint (Pse rress reve), the HPI BYPASS is required to be automatically removed.
Following an ESFAS actuation, to allow resetting ESFAS actuation channels 1 and 2, the
TXS RCS Low Pressure comparators may be bypassed by depressing the HPI BYPASS
pushbutton for each channel.

15.8.3 TRIP/RESET Function
Depressing the manual TRIP pushbutton will initiate a TRIP signal to the associated
ESFAS Channel 1 or 2 directly to the associated Channel output relays bypassing the
TXS. Following an actuation, the manual or automatic Channel 1 and/or 2 TRIP signal
can be reset by depressing the associated channel RESET button (HPi analog channels
must first be bypassed - see discussion below). The existing pushbuttons will be

replaced (see Section 20. 7).
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The concept of operation for a reset of HPI Channel 1 (2) following an automatic trip on

ESFAS Function #1 (RCS Pressure Low) is as follows:

1. To reset the HPI channe! 1 (2) following an automatic or manual ESFAS actuation
ESFAS Function #3 (RB Pressure High) must not be tripped.

2. If ESFAS Function #1 (RCS. Pressure Low) is tripped, ESFAS Function #1 (RCS
Pressure Low) trip logic must be manually bypassed with the HPl BYPASS
pushbuttons (BYPASS light will come on).

3. HPI Channel 1 (2) may be removed from automatic operation by placing ODD
(EVEN) HPI channel in manual by pushing the Channel 1 (2) MANUAL pushbutton
and the Load Shed 1 (2) MANUAL pushbutton. At the AUTO/MANUAL switch, the
AUTO lights will go out, the MANUAL lights will come on. At this point the Channel 1
(2) ESFAS Rq contacts will drop out and the operator has manual control of all
Channel 1 (2) devices.

4. Channel 1 (2) may then be reset with the Channel 1 (2) RESET pushbutton. When
the RESET pushbutton is pushed, the TRIP light for Channel 1 (2) will go out and the
Channel 1 (2) MANUAL light will go out. B '

5. If required, the operator may re-actuate ESFAS Channel 1 (2) wifh the Channei 1 (2)
TRIP pushbutton.

15.8.4 RZ Module Replacement )

The RZ Module indicating function for Channel 1 & 2 ESFAS components will be

replaced with lamp bdkes that will have indicating LEDs for the status of each device

actuated by the ES system arranged by channel (See Section 20). In addition, the

“Operate Here” functions for certain ODD and EVEN devices will be replaced with control

switches and indicating LEDs on 1VB2 and 1UB2 as shown in Section 20.

15.8.5 AUTO/MANUAL Function '

The existing ESFAS AUTO/MANUAL function is used to remove the ES actuation signal

to each ESFAS actuated component. The existing individual component AUTO/MANUAL

function will be replaced with a new Logic Channel level AUTO/MANUAL function (see

Section 20.6).

15.8.6 New ODD/EVEN Field Device Status

ODD/EVEN device status (check back) from HPI Pump 1B will be provided from ESTC3.

The signal will be sent to ESFAS cabinets (1PPSCA0017 and 1PPSCA0018) for lighting

the associated device status LEDs on the lamp box and providing devicé status signals to

the TXS and OAC. |
15.8.7 ESFAS Outputs

All new ESFAS output contacts (Ro) shall have an adjustable software time delay on

closure (0 to 15 minutes); all time delays will be set to zero (0) seconds.
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15.8.8 Emergency Override Switches
See Section 21 discussion.
15.8.9 Analog Signal Monitoring discussion, see Section 25.4.
15.8.10 CHANNEL CHECK discussion, see Section 25.1.
15.9  Safety Classification
This function is classified QA Condition 1 {Class 1E).
15.10 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 500 ms. The channel
response time does not include the sensor response time or the time required for the field devices
to go to the ES position from the Non-ES posiiion.
15.11 Existing Input Signals

The RC pressure inputs are shared with ESFAS Function #2 and the Diverse Low Pressure
Injection Actuation System (DLPIAS - see Section 30) as well as the Diverse High Pressure
Injection Actuation System (DHPIAS — See Section 31). Transmitter loops are powered from
ESFAS. Pushbuttons are wetted from ESFAS. (*HPI Pushbuttons in Sections 15.11 are located
on UB1 instead of UB2, See PIP 0-2008-5867 for further resolution and tracking.)

e - ital Range
1RCPT0021P RC Pressure analog CH.A . 0-2500 psig 4 -20 mADC
1RCPT0023P RC Pressure analog CH B 0 - 2500 psig 4 - 20 mADC
1RCPT0022P ™ RC Pressure analog CH C 0 - 2500 psig 4 - 20 mADC

1ESPBO0OESCHA1 CH 1 TRIP pushbutton . Binary Contact input
1ESPBOOESCH2 CH 2 TRIP pushbutton Binary Contact input
1ESPBOOESCH1 CH 1 RESET pushbutton Binary Contact input
1ESPBOOESCH2 CH 2 RESET pushbutton Binary Contact input
1HPIPB0299UB1* CH A HP1 BYPASS pushbutton Binary Contact input
1HPIPB0301UB1* CH B HPI BYPASS pushbutton Binary Contact input
1HPIPB0303UB1* CH C HPI BYPASS pushbutton Binary Contact input
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~15.12 Existing Output Signals

(lights are powered from ESFAS; statalarms provide 145 VDC to output contacts in ESFAS.
(*HPI Pushbuttons in Sections 15.12 are located on UB1 instead of UB2, See PIP 0-2008-5867

for further resolution and tracking.)

1ESPBOOESCH1 CH 1 TRIPPED indicating light on pushbutton i 24 VAC
1ESPBOOESCH2 CH 2 TRIPPED indicating light on pushbutton i 24 VAC
1HPIPB0299UB1* CH A HPI'BYPASS indicating light on pushbutton i 24 VAC
1HPIPB0301UB1* CH B HPI BYPASS indicating light on pushbutton i 24 VAC
1HPIPBO303UB1* CH C HPI BYPASS indicating light on pushbutton i 24 VAC
1SA7-1 ES HP Injection Channel A Trip i 145VDC
1SA7-10 ES HP Injection Channel B Trip i 145 VvDC
1SA7-19 ES HP Injection Channel C Trip i 145 VDC
1SA7-6 ES HP Channel A Bypassed ' i 145 VDC
1SA7-15 ES HP Channel B Bypassed i 145 VDC
1SA7-24 ES HP Channel C Bypassed i 145 VDC
1SA1-10 ES Channel 1 Trip i 145 VDC
1SA1-22 ES Channel 2 Trip i 145 VvDC

15.13 New Input Signals

(all new and existing contact inputs are wetted by TXS)

15;,43;3&'%36;# CH 1 MANQAL pushbutton - Binary Coﬁtéct i/nput
1PIS:P1BQ(§J52%BZ CH 1 AUTO pushbutton Binary Contact Input

CH T LOMD SHED MANUAL | CH 1 LOAD SHED MANUAL pushbution Binary Contact input
cH :FI,",%ASDB(S):-,%%QZLJTO CH 1 LOAD SHED AUTO pushbutton Binary Contact input
15;{3%33&,\15%6;2 CH 2 MANUAL pushbutton Binary Contact input
1Pl§gP?3§(?52?182 CH 2 AUTO pushbutton Binary Contact Input

cH 21"*§)PASDP§5'0E7D1 BAQZ"'UA" CH 2 LOAD SHED MANUAL pushbutton Binary Contact input
CH f;‘g&%g&ﬁ%é‘g TO CH 2 LOAD SHED AUTO pushbutton Binary Cdntact input
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1PF?:P1BQ(;JSTI-Z%B2 CH 1 AUTO indicating light on pushbutton Binary 24VDC
BN o CH 1 MANUAL indicating light on pushbutton Binary 24 VDC
1PFc’:ng3{)\(l)JSE?JBz _ CH 2 AUTO indicating light on pushbutton Binary 24VvDC
15?3?3,[\3/'@0'\5{30'[32 CH 2 MANUAL indicating light on pushbutton Binary 24 VDC
CH :PLESAF’Dng)i?E()%g;JTO CH 1 LOAD SHizsﬁgIt%rdicating light on Binary 24 VDC
CH1 1L§£s%§g§%y§§UAL CH 1 LOAD SHE[?):J\Q?EI:.:@I;‘ indicating light on Binary 24 VDC
CH 12F'>_POSA|\:>DB(S)(§|7E1[[DJ22UTO CH 2 LOAD SHiesﬁl;It%:dicaﬁng light on Binary 24 VDC
CH 2‘:-]:(>)|DASDP§5|0E72 ll)/léAZNUAL CH 2 LOAD SHEI?)‘IJ\Q/;‘]‘lt:lul.:tﬁc\)I;1 indicating light on Binary 24\VDC
RC pfessTgSmﬂ?Range to RC Press;:;zglvsnciit;inzg;;é(; ICS /NNI 0— 2500 psig | 0to 10 VDC
1SA7-33 ES HPI BYP PERMIT Binary 145 VDC
o LSolated Output 30) RC Pressure analog CH A 0-2500psig | 0720
© Loclated Outbut 30) RC Pressure analog CH B 0-2500psig | O0-20
(to l;sl_oll?f; soel::tti;: 30) RC Pressure analog CHC 0 - 2500 psig r?]/'\ég
o Loolated Output 31) RC Pressure analog CH A 0-2500psig | 220
(to éﬁ’,ﬁfg S;étt?éjrt] 31) RC Pressure analog CHB 0 - 2500 psig r?n&ég
(to I;T_?;fsd sc:el;tt?(:r: 31) RC Pressure analog CH C 0 - 2500 psig r(r)w,;d:z)(():

15.15

Existing Actuated Field Devices (via existing Rg contacts)

" Ghamnei1_

1EL RLKA (Keowee Start - CH A) (ES Position On)

1EL RLKB (Keowee Start - CH B) (ES Position On)

1EL RLESG1X (Load Shed & Standby Breaker 1
Initiate)

(Load Shed ES Position Complete; BKR ES Position
Closed - see Note 1)

1EL RLESG2X (Load Shed & Standby Breaker 2 Initiate)
(Load Shed ES Position Complete; BKR ES Position
Closed - see Note 1) :

1EL RLESG1X1 (Load Shed & Standby Breaker 1
Initiate — second Ro contact, see Note 2) (Load Shed
ES Position Complete ; BKR ES Position Closed)

N/A

OEL RL1RX1 (Keowee Standby Bus 1 Feeder
Breaker) (ES Position Closed)

OEL RLRX2 (Keowee Standby Bus 2 Feeder Breaker)
(ES Position Closed)

1CS VAO0005 (1CS-5) (ES Position Closed)

1CS VA0006 (1CS-6) (ES Position Closed)
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1FDWVAQ0105 (1FDW-105) (ES Position Closed)

1FDWVAO0103 (1FDW-103) (ES Position Closed)

1FDWVAQ107 (1FDW-107) (ES Position Closed)

1FDWVAO0104 (1FDW-104) (ES Position Closed)

1GWDVA0012 (1GWD-12) (ES Paosition Closed)

1FDWVAO106 (1FDW-106) (ES Position Closed)

1HPIPU0001 (HPI-P1A) (ES Position Run)

1FDWVAQ108 (1FDW-108) (ES Position Closed)

HPIPU0002 (HPI-P1B) (ES Position Run)

1GWDVAQ0013 (1GWD-13) (ES Position Closed)

1HP VA0003 (1HP-3) (ES Position Closed)

1HPIPUG002 (HPI-P1B) (ES Position Run)

1HP VA0004 (1HP-4) (ES Position Closed)

1HPIPUOGO3 (HPI-P1C) (ES Position Run)

1HP VA0020 (1HP-20) (ES Position Closed)

1HP VAO0005 (1HP-5) (ES Position Closed)

1HP VA0024 (1HP-24) (ES Position Open)

1HP VA0021 (1HP-21) (ES Position Closed)

1HP VA0026 (1HP-26) (ES Position Open)

1HP VA0025 (1HP-25) (ES Position Open)

1LWDVAOQ0001 (1LWD-1) (ES Position Closed)

1HP VA0027 (1HP-27) (ES Position Open)

1PR VA0001 (1PR-1) (ES Position Closed)

1LWDVAQ0002 (1LWD-2) (ES Position Closed)

1PR VAOQ06 (1PR-6) (ES Position Closed)

1PR VA0002 (1PR-2) (ES Position Closed)

1PR VA0007 (1PR-7) (ES Position Closed)

1PR VAO003 (1PR-3) (ES Position Closed)

1PR VA0009 (1PR-9) (ES Position Closed)

1PR VAOQ04 (1PR-4) (ES Position Closed)

1RC VAQ005 (1RC-5) (ES Position Closed)

1PR VAO0O5 (1PR-5) (ES Position Closed)

1RC VAQ006 (1RC-6 (Note 3) (ES Position Closed)

1PR VAO0008 (1PR-8) (ES Position Closed)

(
1PR VA0010 (1PR-10) (ES Position Closed)
1RC VA0007 (1RC-7) (ES Position Closed)

Note 1 — LOCA Load Shed, Trains A and B, is actuated by spare contacts on auxiliary relays 1EL_RLESG1X and
1EL_RLESG2X, respectively, located in the Emergency Power Switching Logic Panel. These new functions do not

require additional outputs from the ESFAS voters.

Note 2—- Channel 1 requires that two control relays be picked up by the Ro relay. A second set of Ro outputs were

added to Channel 1 in order to split the current load. Channel 2 has only one control relay and does not require a

second Ro. 5

Note 3 New system feature — provide separate 24 VDC signals to control station LEDs to replace

“operate here” indication function.
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15.16 Normal Control and Device Status Indication

o ODD

T EVEN (Gabin

D SHED — NORMAL/COMPLETE)
(ES Position Complete)

b ODD ices (Cabinet
1ELRLLSCA (LOA

1ELRLLSCB (LOAD SHED — NORMAL/COMPLETE)

(ES Position Complete)

OELBKB1T05 (STBY BUS FDRBKR 1 —
OPEN/CLOSED) (ES Position Closed)

OELBKB2T09 (STBY BUS FDR BKR 2 - OPEN/CLOSED)
(ES Position Closed)

1ELRL11GR (KEOWEE START CH
ON/OFF) (ES Position On)

A — UNIT 1

1ELRL11GR (KEOWEE START CH B — UNIT 1 ON/OFF)
(ES Position On)

2ELRL11GR (KEOWEE START CH A - UNIT 2
ON/OFF) (ES Position On)

2ELRL11GR (KEOWEE START CH B — UNIT 2 ON/OFF)
(ES Position On)

1ELBKB1T06 (STBY BKR 1 OPEN/CLOSED) (ES
Position Closed)

1ELBKB2T08 (STBY BKR 2 OPEN/CLOSED) (ES Position
Closed)

1CS VAQ005 (1CS-5) (ES Position Closed)

1CS VAO0006 (1CS-6) (ES Position Closed)

1FDWVA0105 (1FDW-105)(Note 3)(ES Position Closed)

1FDWVAO0103 (1FDW-103) (ES Position Closed)

1FDWVAO0107 (1FDW-107)(Note 3)(ES Position Closed)

1FDWVAO0104 (1FDW-104) (ES Position Closed)

1GWDVA0012 (1GWD-12) (ES Position Closed)

1FDWVAO0106 (1FDW-106) (Note 3) (ES Position Closed)

1HPIPUOO0O1 (HPI-P1A) (ES Position Run)

1FDWVAO0108 (1FDW-108) (Note 3) (ES Position Closed)

1HP VAO003 (1HP-3) (ES Position Closed)

1GWDVAQ013 (1GWD-13) (ES Position Closed)

1HP VA0004 (1HP-4) (ES Position Closed)

1HPIPUO003 (HPI-P1C) (ES Position Run)

1HP VA0020 (1HP-20) (ES Position Closed)

1HP VAD005 (1HP-5) (ES Position Closed)

1HP VA0024 (1HP-24) (ES Position Open)

1HP VA0021 (1HP-21) (Note 3) (ES Position Closed)

1HP VA0026 (1HP-26) (ES Position Open)

1HP VA0025 (1HP-25) (ES Position Open)

1LWDVAO001 (1LWD-1) (ES Position Closed)

1HP VA0027 (1HP-27) (ES Position Open)

1PR VA0001 (1PR-1) (ES Position Closed)

1LWDVA0002 (1LWD-2) (ES Position Closed)

1PR VAO0O06 (1PR-6) (ES Position Closed)

1PR VA0002 (1PR-2) (ES Position Closed)

1PR VAQ007 (1PR-7) (Note 3) (ES Position Closed)

1PR VA0003 (1PR-3) (Note 3) (ES Position Closed)

1PR VA0009 (1PR-9) (Note 3) (ES Position Closed)

1PR VAO004 (1PR-4) (ES Position Closed) o

1RC VAD005 (1RC-5) (Note 3) (ES Position Closed)

1PR VA0005 (1PR-5) (ES Position Closed)

1RC VA0006 (1RC-6 (Note 3) (ES Position Closed)

1PR VA0008 (1PR-8) (Note 3) (ES Position Closed)

1HPIPU0002 (HPI-P1B) (Note 2) (ES Position Run)

1PR VA0010 (1PR-10) (Note 3) (ES Position Closed)

1RC VAQ007 (1RC-7) (Note 3) (ES Position Closed)

1HPIPU0002 (HP1-P1B) (Note 2) (ES Position Run)

Note 1 Keowee Start - CH A and CH B indication comes from cabinets KOICA and KOICB

respectively.

Note 2 New system feature - checkback signals from ODD/EVEN field component go to both

ODD and EVEN cabinets.

Note 3 New system feature — provide separate 24 VDC signals to control station LEDs to replace

“operate here” indication function.
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15.17 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed
modification design. [Note that O1A1416 & O1A1417 remain hardwired (HW), in support of the

station Core Thermal Power (CTP) calculation requirements and will also be available on the

Gateway.]
‘, _g};jstiﬁg Po

01D1872 EEISEE";;’ %?;'F(,JF',"ES;' A (NOT Binary Gateway

01D1873 Eglggég‘)’%f;lggzg; B (NOT Binary Gateway

01D1874 EFS{'EEE'B; '(ETCFII'PO;'ES'; C(NOT Binary Gateway

01D1875 (EBSY’F*,ZSCSH) A (NOT BYPASS) Binary Gateway

01D1876 (EBSYgiSCS'-)' B (NOT BYPASS) Binary Gateway

o1D1877 FBSYEK S?Sl-)i C (NOT BYPASS) Binary Gateway

01D1890 ﬁiﬁ,ﬁéé’;‘m TRIPPED) Binary Gateway

O1D1891 (ETSRICI::‘FILES;‘OT TRIPPED) Binary Gaféway

01A1416 RC LOOP A WR PRESS 1 0 to 2500 psig* Gateway/HW |
O1A1417 RC LOOP B WR PRESS 1 0 to 2500 psig* Gateway/HW |
O1A1418 RC LOOP A WR PRESS 2 0 to 2500 psig Gateway

15.18

15.19

* The hardwired input signal to the OAC is 0 to 10 VDC, representing 0 to 2500 psig.
New Statalarm Panel Changes | |
Statalarm Panel changes are shown in Section 22.

References

See Section 27
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16.0 RCS Pressure Low Low
(Low Pressure Injection and LPSW Actuation - Existing Digital Logic Channels 3 & 4)

16.1 Existing Automatic Trip Functions

Reactor Coolant Pressure Low Low

Reactor Coolant System Pressure inputs are‘shared with ESFAS Functional Trip #1.

When any of these signals reach the RCS Pressure Low Low Setpoint, the associated protective
channel bistable is tripped. If two or more protective channel bistables are in the tripped state, a
Channel 3 and Channel 4 ESFAS Actuation is generated.

Tech Specs require that the RCS Pressure — Low Low actuation be enabled at 6r above 900 psig.
Actual ESFAS bypass is automatically removed at 890 psig for conservatism (see 16.4 below).
Tech Specs also require that the RCS Pressure — Low Low actuation (decreasing pressure) occur
before 500 psig (allowable value); actual ESFAS actuation setpoint is 550 psig for conservatism.
Reactor Building (RB) Pressure — High

A High Reactor Building Pressure. signal (ESFAS Function #3) shall also provide an actuation
signal to ESFAS Actuation Channels 3 and 4.

16.2  Description of Functions Related to Existing Trip

The purpose of Low Pressure Injection (LPI) System initiation is to assure that adequate flow into
the Reactor Coolant System (RCS) is maintained following LOCAs resulting from break sizes
above a certain minimum. The LPI System (along with the HPl System and core flood tanks)
provides enough water to cool the core and to ensure the ability to establish recirculation from the

Reactor Building sump and provide long term cooling after a LOCA.

16.3 Existing Manual Actuation Function
A manual actuation of the Low Pressure Injection and LPSW Actuation (Channels 3 and 4) shall
be capable of being initiated from the main control board TRIP/RESET pushbutton switches. This
manual actuation is independent of the automatic ESFAS Channe! 3 and 4 automatic actuation
system and shali be capable of actuating all chénnel related field components regardless of any

failures of the automatic system. The TRIP latching logic is internal in the ES system.
16.4  Existing LPI BYPASS (INHIBIT)

The LPI BYPASS (INHIBIT) permissive bistables (monitoring analog pressure inputs A, B & C)
allow manual bypass of the LPI TRIP function on decreasing reactor coolant pressure below the
LPI BYPASS setpoint (890 psig).

The LPI BYPASS (INHIBIT) is required to be automatically removed on increasing reactor coolant
pressure at the LPI BYPASS REMOVAL setpoint of 900 psig (allowable value). Actual LPI
BYPASS REMOVAL setpoint is 890 psig for conservatism.
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Once the LPI BYPASS (INHIBIT) has been automatically removed, the operator must again
manually bypass LPI on decreasing pressure. This bypass does not prevent actuation of the Low
Pressure Injection on High Reactor Building pressure. Bypassing is under administrative control.
Since the ESFAS has three analog input channels, there are three Low Pressure Injection
BYPASS switches. Two of the three switches must be operated to initiate a bypass. Once a
bypass has been initiated, the condition is indicated by the plant annunciator system and by
lamps associated with the bypass switches.

Existing Associated Actuation Functions

A High Reactor Building Pressure signal (ESFAS Function #3) shall also provide an actuation
signal to ESFAS Actuation Channels 3 and 4.

Existing Algorithm Equations for Channel Actuation Functions

RCS Pressure Low Low

CURRENT ALGORITHM
Channel Trip: Pm < Psp PRESS OR TR'PRBHP
Remove LPI Trip BYPASS: Pm 2 Psp press reyp
Allow LPI Trip BYPASS: P, £ Psp PrRess BYP

(a) Pm = measured RCS pressure in each ESFAS channel A, B and C.

(b) Psp press = LPI Trip; setpoint 550 psig, decreasing.

(c) Psp press reyr = Remove LPI BYPASS; setpoint 890 psig, increasing.

(d) Psp press syr = Allow Manual LPI BYPASS; setpoint 890 psig, decreasing.

(e) TRIPRrgnp = Reactor Building HIGH pressure TRIP; see ESFAS Function 3
in Section 17.

(f) 2 out of 3 channels tripped = ESFAS Channels 3 & 4 Actuation
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Existing Process Parameters for Current Algorithm

Measured Reactor Coolant System Pressure in each .
Pm ESFAS channel. Y 0-2500 N/A psig
550 manual
ESFAS LPI Actuation Trip setpoint on decreasing reset once

Automatically Trip

Psprress | pressure. Tech Spec Allowable Value is 2 500 psig. on decreasing pressure psig
is above
pressure setpoint
Remove LPI Trip Bypass on increasing pressure. Tech Autorizct)icall <890
Psp press reve | Spec Allowable Value is = 900. remove b assyon manual psig
. ° DyP bypass
increasing pressure
890
Automatic
<890 ally

Psperesseyp | Allow LPI Trip Bypass on decreasing pressure. remove psig
bypass on
increasing

pressure

‘manual bypass

Reactor Building HIGH pressure TRIP. (See ESFAS

TRIPReHe | Fiunction 3 in Section 17).

N/A N/A N/A

16.7  New Algorithm Equations for Channel Actuation Functions

RCS Pressure Low Low

PROPOSED ALGORITHM
Channel Trip: Pm2.Min < Psp PRESS OR TR'PRBHP
Remove LPI Trip BYPASS: Pmzmin 2 Psp pPrRESS RBYP
Allow LPI Trip BYPASS: Pm2.min € Psp PRESS BYP'

(@) Pmamin = RC pressure, 2nd minimum value of pressure from ESFAS
channel A, B and C.

(b) Psp press = LPI Trip; setpoint 550 psig, decreasing.
(c) Psp press reyr = Remove LPI BYPASS; setpoint 890 psig, increasing.

(d) Psp press syp = Allow Manual LPI BYPASS; (See OSC-8695 for value), !
decreasing.

(e) TRIPgrgHp = Reactor Building HIGH pressure TRIP; see ESFAS Function 3
in Section 17.

(f) 2 out of 3 channels tripped = ESFAS Channels 3 & 4 Actuation
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Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software

using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen

the GSM screen shall enforce the range limits on the entered value. The stated range limits on

calculated values in the table below are the expected ranges of the calculated value and are not

meant to imply limits unless otherwise specified.

Prain /FfCBS(é‘)rgssure, second minimum of all channels 0 - 2500 N/A psig

Trip
comparator
auto-resets

once

RC Low Low Pressure Actuation Trip setpoint 550 pressure is
P press on decreasing pressure. Tech Spec Allowable Automatically Trip| above the psig
Value is = 500 psig. on decreasing auto-reset .
pressure value; see
0SC-8695 for
the auto-reset
value.
(See 16.8.3.)

Trip
comparator
auto-resets

once
pressure is

890 " below the
Psp press Remove LPI Trip Bypass on increasing _Automatically auto-reset
pressure. Tech Spec Allowable Value is 2 900. | remove bypass * value, to psig
RBYP onincreasing | allow manual
pressure bypass on
decreasing
pressure. See
0OSC-8695 for
the auto-reset
value.
Allow LPI Trip Bypass on decreasing pressure. :
Psepress eye | (This is the reset for the Automatic Removal of Se?o?\?a%?gs NA psig
LPI Trip Bypass, Psp press reve) )
Reactor Building HIGH pressure TRIP. (See
TRIPrere | ESEAS Function 3 in Section 17), NiA-— N/A N/A

16.8 New Design Features

16.8.1

Second Maximum / Second Minimum ‘Function

Each ESFAS instrument channel (A, B & C) processes the associated Reactor Coolant

‘System (RCS) pressure signal value as well as the RCS pressure signal values from the

other two ESFAS instrument channels. For the RCS Pressure Low Low Trip, each
ESFAS channel\selects the second minimum (2.Min)} measured RCS pressure value

(Pm2.min) from all three channels. If the value of Py, min falls below the RCS Pressure Low
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Low Trip setpoint (Psp press), the channel generates a trip signal. If two or more ESFAS
instrument channels are in the tripped state, an actuation is generated for ESFAS
channel 3 and 4 components.

16.8.2 LPI BYPASS Function .

As described above, each ESFAS instrument channel (A, B & C) processes the

associated Reactor Coolant System (RCS) pressure signal value as well as the RCS

pressure signal values from the other two ESFAS instrument channels. For the LP!
BYPASS Function, on decreasing RC pressure, each ESFAS instrument channel selects
the second minimum (2.Min) measured RCS pressure value (Pnamin) from all three
channels (A, B & C). If the value of Ppomin is below the LPI BYPASS setpoint, the
system allows the operator to manually BYPASS the RCS Low-Low Pressure function in
that ESFAS instrument channel. Bypassing the trip function in 2/3 of the ESFAS
instrument channels will result in the bypass of ESFAS actuation channels 3 and 4 for
this trip function. On increasing RCS pressure, if the value of P, umin is @above the LPI
BYPASS REMOVAL setpoint (Pse press reve), the LPI BYPASS is required to be
automatically removed. Following an ESFAS actuation, to allow resetting ESFAS
actuation channels 3 and 4, the TXS RCS Low-Low Pressure comparators (old analog
channel bistable) may be bypassed by depressing the LPI BYPASS pushbutton for each
channel. '

16.8.3 TRIP/RESET Function

Depressing the manual TRIP pushbutton will initiate a TRIP signal to“:the associated

ESFAS Channel 3 or 4 directly to the associated Channel output relays bypassing the

TXS. Following an actuation, the manual or automatic Channel 3 and/or 4 TRIP signal

can be reset by depressing the associated Channel RESET button (LPI analog channels

must first be bypassed - see discussion below). The existing pushbuttons will be replaced

(see Section 20. 7).

The concept of operation for a reset of LPI Channel 3 (4) following an automatic trip on

ESFAS Function #2 (RCS Pressure Low LoW) is as follows:

1. To reset the LPI Channel 3 (4) foliowing an automatic or manual ESFAS actuation
ESFA,S Function #3 (RB Pressure High) must not be tripped.

2. If ESFAS Function #2 (RCS Pressure Low.Low) is tripped, ESFAS Function #2 (RCS
Pressure Low Low) trip logic must be manually bypassed with the LPI BYPASS
pushbuttons (BYPASS light will come on).

3. LPI Channel 3 (4) may be removed from automatic operation by placing ODD
(EVEN) LPI channel in manual by pushing the Channel 3 (4) MANUAL pushbutton.
At the AUTO/MANUAL switch, the AUTO lights will go out, the MANUAL lights will
come on. At this point the Channel 3 (4) ESFAS Rg contacts will drop out and the

operator has manual control of all Channel 3 (4) devices.
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4. Channel 3 (4) may then be reset with the Channel 3 (4) RESET pushbutton. When
the RESET pushbutton is pushed, the TRIP light for Channel 3 (4) will go out and the
Channel 3 (4) MANUAL light will go out.

5. If required, the operator may re-actuate ESFAS channel 3 (4) with the Channel 3 (4)
TRIP pushbutton.

16.8.4 RZ Module Replacement
The RZ Module indicating function for Channel 3 & 4 ESFAS components will be
replaced with lamp boxes that will have indicating LEDs for the status of each device
actuated by the ES system arranged by channel (see Section 20). In addition, the
“Operate Here” functions for certain ODD and EVEN devices will be replaced with control
switches and indicating LEDs on 1VB2 and 1UB2 as shown in Section 20.

16.8.5 AUTO/MANUAL Function ‘ ‘ .
The existing ESFAS AUTO/MANUAL function is used to remove the ES actuation signal
to each ESFAS actuated component. The existing individual component AUTO/MANUAL
function will be replaced with a new Logic Channel level AUTO/MANUAL function (see
Section 20.6).

16.8.6 New ODD/EVEN Field Device Status
ODD/EVEN device status (check back) from LPSW Pump C will be provided from .
ESTC3. The signal will be sent to ESFAS cabinets (1PPSCA0017 and 1PPSCAC018) for
lighting the associated device status LEDs on the lamp box and providing device status
signals to the TXS and OAC.

16.8.7 ESFAS Outputs
All new ESFAS output contacts (Ro) shall have an adjustable software time delay on
closure (0 fo 15 minutes). All time delays will be set to zero (0) seconds. '

16.8.8 Emergency Override Switches, See Section 21 discussion.

16.8.9 Analog Signal Monitoring discuss'ion, see Section 25.4.

16.8.10 CHANNEL CHECK discussion, see Section 25.1.

16.9  Safety Classification
This function is classified QA Condition 1 (Class 1E).
16.10 Response Time Requirements

The response time for the TXS rack/processing equipment shall be < 500 ms. The channel
response time does not include the sensor response time or the time required for the field devices

to go to the ES position from the Non-ES position.
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16.11 Existing Input Signals

The RC pressure inputs are shared with ESFAS Function 1, Diverse Low Pressure Injection
Actuation System (DLPIAS - see Section 30) and Diverse High Pressure Injection Actuation
System (DHPIAS — see Section 31). Pushbuttons are wetted from ESFAS.

“Ur % Descriptio . "#|." Physica
CHV 3 TRIP/RES‘E"‘F“‘pushbutton

Contact input

1ESPBOOESCH4 CH 4 TRIP/RESET pushbutton Contact input
1LPIPB0O300UB2 CH A LPI BYPASS pushbutton Contact input
1LPIPB0O302UB2 CH B LPI BYPASS pushbutton Contact input

1LPIPB0304UB2 CH C LPI BYPASS pushbutton Contact input

16.12 Existing Output Signals

(lights are powered from ESFAS; statalarms provide 145 VDC to output contacts in ESFAS)

1ESPBOOESCH3 | CH 3 TRIPPED indicating light on pushbutton ) 24 VAC
1ESPBOOESCH4 | CH 4 TRIPPED indicating light on pushbutton Binary 24 VAC
1LPIPB0300UB2 | CH A LPI BYPASS indicating light on pushbutton Binary 24 VAC
1LPIPB0302UB2 | CH B LPI BYPASS indicating light on pushbutton Binary 24 VAC
1LPIPB0304UB2 | CH C LPI BYPASS indicating light on pushbutton Binary 24 VAC
1SA7-2. ES LP Injection Channel A TRIP Binary 145VDC
1SA7-11 ES LP Injection Channel B TRIP Binary 145VDC
1SA7-20 ES LP injection Channel C TRIP Binary 145 VvDC
1SA7-7 ES LP Channel A BYPASS Binary 145 VDC
1SA7-16 ES LP Channel B BYPASS Binary 145 VDC
1SA7-25 ES LP Channel C BYPASS Binary 145 VvDC
1SA1-34 ES Channel 3 TRIP Binary 145VDC
1SA1-46 ES Channel 4 TRIP Binary 145 VDC
16.13 New Input Signals

(all new and existing contact inputs are wetted by TXS)

1PF?§P?|’3§$JSE%BZ CH 3 AUTO pushbutton Binary Contact input
1528%3&%36;2 CH 3 MANUAL pushbutton Binary Contact input
1PF?;P‘!130A(§JSECL)JBZ CH 4 AUTO pushbutton Binary Contact input
1&;3?;&/'&%"5]6'&2 CH 4 MANUAL pushbutton Binary Contact input
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16.14 New Output Signals

(all new and existing indicating lights are powered from TXS)

__ IbCode ... Rangs
CH 3 AUTO s .
1PPSPB0054UB2 CH 3 AUTO indicating light on pushbutton Binary 24 VvDC
CH 3 MANUAL CH 3 MANUAL indicating light on .
1PPSPB0054UB2 pushbutton Binary 24VDC
CH 4 AUTO T .
1PPSPBO055UB2 CH 4 AUTO indicating light on pushbutton Binary 24VDC
CH 4 MANUAL CH 4 MANUAL indicating light on .
1PPSPB0055UB2 pushbutton Binary 24VDC
1LPVAOOO1 OPEN Interlock permissive (su1 2cI)it:/dAf(r:om
1LPVAQ001 (on decreasing RC pressure less than 400 Binary 1LPV28001 control
OPEN interlock psig). Sge Section 20.8 for additional circuit. MCC 1XS1
information. compartment F4D)
1SA7-42 ES LP! BYP PERMIT Binary 145 VDC

16.15 Existing Actuated Field Devices (via existing Ro contacts)

1LPIPU0001 (LPI-P1A) (ES Position Run)
1LP VA0017 (1LP-17) (ES Position Open)
OLPSPUOOOA (A LPSW PUMP) (ES

1LPIPUQ002 (LPI-P1B) (ES Position Run)
1LP VAQ018 (1LP-18) (ES Position Open)
OLPSPUO0OB (B LPSW PUMP) (ES Position

Position Run) ‘ Run)
OLPSPUO000C (C LPSW PUMP) (ES OLPSPUO00C (C LPSW PUMP) (ES Position
Position Run) Run)

16.16 Normal Control and Device Status Indication

_EVEN devices (Cabi
1LPIPU0002 (LPI-P1B) (ES Position Run)
1LP VA0O18 (LP-18) (ES Position Open)

OLPSPUOOOB (B LPSW PUMP) (ES Position
Run)

DD n,, k] pa
1LPIPUO001 (LPI-P1A) (ES Position Run)
1LP VAQO017 (1LP-17) (ES Position Open)

OLPSPUOOOA (A LPSW PUMP) (ES
Position Run)

OLPSPUO00C (C LPSW PUMP) (ES OLPSPUO00OC (C LPSW PUMP) (ES Position
Position Run} (Note 1) ' Run) (Note 1)

(Note 1 New system feature - Checkback signals from ODD/EVEN field component go to both
ODD and EVEN cabinets.)
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16.17 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

binary point
01D1878 ESI'F;';Q‘I'DJ)%%:SEE%'; A (NOT Binary Gateway
01D1879 Eg”';';g‘g)‘f(%l'g;’ls%';' B (NOT Binary Gateway
01D1880 F,\ISOLTPT"Q'IJPEPCETS‘))?’T}%';SED) Binary Gateway
01D1881 fBSY;igS A (NOT BYPASS) Binary Gateway
o1 D1882 (EBSYII;PAg:) B (NOT BYPASS) Binary Gateway
01D1883 FBSY,LD':\S?:) C (NOT BYPASS) Binary Gateway
01D1892 (ETSR%'DES;‘OT TRIPPED) Binary Gateway
01D1893 (ETSR%'F',QS;‘OT TRIPPED) Binary Gateway

16.18 New Statalarm Panel Changes

Statalarm Panel changes are shown in Section 22.

16.19 References

See Section 27.
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17.0 Reactor Building Pressure High . ,
(Reactor Building (RB) Cooling and RB Essential Isolation and Penetration Room
Ventilation Actuation - Existing Digital Logic Channels 5 & 6)

17.1  Existing Automatic Trip Function

Reactor Building Pressure High
Reactor Building (RB) pressure transmitters 1BSPT0004P, 05P and 06P (-15 to +15 psig range)
provide inputs to the ESFAS protective channels A, B and C respectively. When any of these

signals reaches the RB Pressure High Setpoint, the associated protective channel bistable is
tripped. If two or more protective channel bistables are in the tripped state, a Channel 5 and
Channel 6 ESFAS Actuation is generated.

Tech Specs require that the RB Pressure High actuation (increasing pressure) occurs before 4
psig, (allowable value); actual ESFAS actuation setpoint is 3 psig for conservatism.

17.2 Description of Functions Related to Existing Trip

The purpose of Reactor Building Cooling (RBC) System initiation is to assure that sufficient
cooling of the reactor building is provided following high-energy line breaks or pressurizer quench

tank releases that occur which result in an increase in reactor building pressure.

17.3 Existing Manual Trip Function
A manual actuation of the RB Cooling, RB Essential Isolation and Penetration Room Ventilation
Actuation {Channels 5 and 6) shall be capable of being initiated from the main control board
TRIP/RESET bushbutton switches. This. manual actuation is independent of the automatic
ESFAS Channel 5 and 6 automatici actuation system and shall be capable of actuating all

channel related field components regardless of any failures of the automatic system.

17.4  Existing BYPASS (INHIBIT)
There is no BYPASS (INHIBIT) permissive for this function.

17.5 Existing Associated Actuation Functions
As stated in Sections 15.5 and 16.5 a High Reactor Building Pressure signal (ESFAS Function
#3) shall also provide an actuation signal to ESFAS :Actuation Channels 1, 2, 3 and 4.
Additionally, a contact input to ICS is provided from the ESFAS Channel A cabinet for a degraded
containment condition. This signal shall remain in the new system. See tables in Sections 17.12
and 17.14.
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17.6 Existing Algorithm Equations for Channel Actuation Functions

RB Pressure High

CURRENT ALGORITHM
Channel Trip: Pm 2 Psp PRESS

(a) Pm = measured RB pressure in each ESFAS channel A, B and C.

(b) Psp press = Reactor Building HIGH pressure Trip; setpoint 3 psig
increasing.

(c) TRIPrgHp = Reactor Building HIGH pressure TRIP signal to ESFAS
Channels 1 & 2 and 3 & 4; see ESFAS Functions #1 and #2 in Sections
15 and 16.

(d) 2 out of 3 channels tripped = ESFAS Channels 5 & 6 Actuation

Existing Process Parameters for Current Algorithm

“orvalue. - | Valu

Measured Reactor Building Pressure in each ESFAS

P channel. -15t0 +15 N/A psig
3 manual
ESFAS Actuation Trip setpoint on reset once

Automatically Trip

Psppress | increasing pressure - . d pressure is | psig
Tech Spec Allowable Value is < 4 psig. on Increasing below
pressure -
setpoint
TRIPRenp Logical Trip Function to ESFAS Functions #1 & #2 in N/A N/A N/A

Sections 15 & 16.




Page 113 of 209 CALCULATION OSC-8623, Rev. 11 |
RPS & ESFAS Functional Description Section 17
. ESFAS Function #3
ESFAS Actuations on Reactor Building Pressure High

17.7  New Algorithm Equations for Channel Actuation Functions

RB Pressure High

PROPOSED ALGORITHM
Channel Trip: Pm2.max 2 Psp press PSIG

(a) Pm2.max = 2nd max value of RB pressure from ESFAS channel A, B and C.

(b) Psp press = Reactor Building HIGH pressure Trip; setpoint 3 psig
increasing. 4

(c) TRIPreup = Reactor Building HIGH pressure TRIP signal to ESFAS
Channels 1 & 2 and 3 & 4; see ESFAS Functions #1 and #2 in Sections
15 and 16.

(d) 2 out of 3 channels tripped = ESFAS Channels 5 & 6 Actuation

Process Parameters for New Algorithm

Setpoints, coefficients, reset values, and algorithm variables shall be adjustable utilizing software
using the TXS Service Unit. When an adjustable parameter can be entered from a GSM screen
the GSM screen shall enforce the range Iimits on the entered value. The stated range limits on
calculated values in the table below are the expected ranges of the galculated value and are not

meant to imply limits unless otherwise specified.

Reactor Building pressure, second maximum of all

Pma2.max channels A B & C -15t0 +15 N/A psig
’ Trip
comparator
auto-resets
RB High Pressure Actuation Trip setpoint on increasing Automat?call Tri oir; Cgeﬁ)gsvsts#ée
Psepress | pressure. Tech Spec Allowable Value is < 4 psig. on increas)i(ng P auto-reset psig
' pressure . value; see

0SC-8695 for
the auto-reset |
value.

Logical Trip Function on Reactor Building HIGH
TRIPrenp | pressure actuation sent to ESFAS Functions #1 and N/A - N/A N/A
#2. (See ESFAS Functions #1 & 2 in Sections 15 & 16.) ‘ l
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17.8 New Design Features

17.8.1 Second Maximum / Second Minimum Function _

Each ESFAS instrument channel (A, B & C) processes the associated Reactor Building

(RB) pressure signal value as well as the RB pressure signal values from the other two

ESFAS instrument channels. For the Reactor Building Pressure High Trip, each ESFAS

channel selects the second maximum (2.Max) measured RB pressure value (P2 max)

from all three channels. If the value of P, max increases above the RB Pressure High Trip
setpoint (Psp press), the channel generates a Trip signal. If two or more ESFAS
instrument channels are in the tripped state, an Actuation is generated for ESFAS
channels 5 & 6 components.

17.8.2 TRIP/RESET Function

Depressing the manual TRIP pushbutton will initiate a TRIP signal to the associated

ESFAS Channel 5 or 6 directly to the associated Channel output relays bypassing the

TXS. Following an actuation, the manual or automatic Channel 5 and/or 6 TRIP signal

can be reset by depressing the associated Channel RESET button. The existing

pushbuttons will be replaced (see Section 20. 7).

The concept of operation for a reset of Channel 5 (6) Reactor Building Cooling,

Penetration Room Ventilation, and Essential Reactor Building Isolation is as follows:

1. Channel 5 (6) may be removed from automatic operation by placing ODD (EVEN) RB
Cooling, PR Ventilation and Essential RB Isolation channel in manual by pushing the
Channel 5 (6) MANUAL pushbutton. At the AUTO/MANUAL switch, the AUTO lights
will go out, the MANUAL lights will come on. At this point the channel 5 (6) ESFAS
Ro contacts will drop out and the operator has manual control of all Channel 5 (6)
devices.

2. The RB Cooling, PR Ventilation and Essential RB lIsolation logic will automatically
reset once the RB pressure transmitters signals decrease below the frip setpoints
(2™ max).

3. Channel 5 (6) may then be reset with the Channel 5 (6) RESET pushbutton. When
the RESET pushbutton is pushed, the TRIP light for channel 5 (6) will go out and the
channel 5 (6) MANUAL ilight will go out.

4. |If required, the operator may re-actuate ESFAS channel 5 (6) with the channel 5 (6)
TRIP pushbutton.
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17.8.3 RZ Module Replacement
The RZ Module indicating function for Channel 5 & 6 ESFAS components will be
replaced with lamp boxes that will have indicating LEDs for the status of each device
actuated by the ES system arranged by channel (see Section 20). In addition, the
“Operate Here” functions for certain ODD and EVEN devices will be replaced with control
switches and indicating LEDs on 1VB2 and 1UB2 as shown in Section 20.

17.8.4 AUTO/MANUAL Function
The existing ESFAS AUTO/MANUAL function is used to remove the ES actuation signal
to each ESFAS actuated component. The existing individual component AUTO/MANUAL
function will be replaced with a new Logic Channel level AUTO/MANUAL function (see
Section 20.6).

17.8.5 New ODD/EVEN Field Device Status
ODD/EVEN device status (check back) from RBCU-1B, LPSW-6, 15 and 21 will be
provided from 1ESTC3. The signal will be sent to ESFAS cabinets (1PPSCA0017 and
1PPSCAQ0018) for lighting the associated device status LEDs on the lamp box, lighting
new indication LEDs on 1UB2 (LPSW-6 and 15 only) and providing device status signals
to the TXS and OAC.

. 17.8.6 ESFAS Outputs )
' All new ESFAS output contacts (Ro) shall have an adjustable software time delay on

closure (0 to 15 minutes). All time delays will be set to zero (0) seconds. .

17.8.7 Emergency Override Switches
See Section 21 discussion.

17.8.8 Analog Signal Monitoring discussion, see Section 25.4.

17.8.9 CHANNEL CHECK discussion, see Section 25.1.

17.9  Safety Classification
This function is classified QA Condition 1 (Class 1E).
17.10 Response Time Requirements

The TXS total channel response time must be < 500 ms. The channel response time does not
include the sensor response time or the time required for the field devices to go to the ES position

from the Non-ES position.
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17.11 Existing Input Signals

Transmitter loops ére powered from ESFAS. Pushbuttons are wetted from ESFAS.

O

vi ‘ Physncal Rang ‘

1BS PT0004P RB Pressure Ch. A -15 to +15 psig

1BS PTO005P RB Pressure Ch. B -15to +15 psig

1BS PTO006P RB Pressure Ch. C -15to +15 psig
1ESPBOOESCHS5 CH 5 TRIP pushbutton Binary Contact input
1ESPBOOESCH6 CH 6 TRIP pushbutton Binary Contact input
1ESPBOOESCHS5 CH 5 RESET pushbutton Binary Contact input
1ESPBOOESCH6 CH 6 RESET pushbutton Binary Contact input

17.12 Existing Output Signals

(Lights are powered from ESFAS; statalarms provide 145 VDC to output contacts in ESFAS)

1ESPBOOESCHS5 CH 5 TRIPPED indicating light on pushbutton Binary 24 VAC
1ESPBOOESCH6 CH 6 TRIPPED indicating light on pushbutton Binary 24 VAC
1SA7-3 ES RB Isolation Channel A TRIP Binary 145VDC
1SA7-12 ES RB Isolation Channel B TRIP Binary 145 VDC
1SA7-21 ES RB Isolation Channel C TRIP Binary 145VDC
~18A1-11 ES Channel 5 TRIP Binary 145 VDC
18A1-23 ES Channel 6 TRIP Binary 145 VDC

CH A Tripped CH A Tripped to ICS Cab 4 for degraded Binary ICS provides 118 VAC

(RB Pressure = 3 psig) | containment. (contact output) to wet contact

17.13

New Input Signals

(All new and existing contact inputs are wetted by TXS.)

1P§§p%§§52%82 CH 5 AUTO pushbutton Binary Contact input
15;‘8?3:\3"&’\15%3;2 CH 5 MANUAL pushbutton Binary Contact Input
1p§:p%0A(§J5T7%BZ CH 6 AUTO pushbutton Binafy . Contact input
1;‘%%3(%’\;33;2 CH 6 MANUAL pushbutton Binary Contact input




Page 117 of 209 CALCULATION OSC-8623, Rev. 11 |
RPS & ESFAS Functional Description Section 17
‘ ESFAS Function #3
ESFAS Actuations on Reactor Building Pressure High

17.14 New Output Signals

(All new and existing indicating lights are powered from TXS.)

ode, " Descrip |... Electrical Range
CH 5 AUTO o
1PPSPBO056UB2 CH 5 AUTO indicating light on pushbutton 24 VDC
CH 5 MANUAL S .
1PPSPB0056UB2 VCH 5 MANUAL |nd_|cat|ng light on pushbutton Binary 24 VDC
CH 6 AUTO o .
1PPSPB0057UR2 CH 6 AUTO indicating light on pushbutton Binary 24 VvDC
CH 6 MANUAL T )
1PPSPBO0O57UB2 QH 6 MANUAL indicating light on pushbutton Binary 24 VbDC
CH A Tripped CH A Tripped to ICS Cab 4 for degraded Bina ICS provides 118 VAC |.
(RB Pressure 2 3 psig) containment. (contact output) ry to wet contact

17.15 Existing Actuated Field Deviceé (via existing Ro contacts)

1RBCAH0020B (RBCU-1B) (ES Position Low

1RBCAHGO020A (RBCU-1A) (ES Position Low

. Speed) Speed)
1RBCAH0020B (RBCU-1B) (ES Position Low

Speed) 1CC VA0008 (1CC-8) (ES Position Closed)

1CC VA0007 (1CC-7) (ES Position Closed) 1RBCAH0020C (RBCU-1C) (ES Position Low

Speed) .
1LPSVAQ018 (1LPSW-18) (ES Position Full Open) 1LPSVAQD024 (1LPSW-24) (ES Position Full Open)
1LPSVAQ006 (1LPSW-6) (ES Position Closed) 1LPSVAQ006 (1LPSW-6) (ES Position Closed)

1LPSVAQ015 (1LPSW-15) (ES Position Closed) 1LPSVAQ015 (1LPSW-15) (ES Position Closed)
1LPSVAOQ021 (1LPSW-21) (ES Position Full Open) | 1LPSVAQ0021 (1LPSW-21) (ES Position Full Open)

1LPSVA1055 (ES Position Closed) 1LPSVA1054 (ES Position Closed)
1LPSVA1061 (ES Position Closed) 1LPSVA1062 (ES Position Closed)
1PR BWOOOA (PR FAN 1A) (ES Position Run) 1PR BW0O0OB (PR FAN 1B) (ES Position Run)

7

17.16 Existing Normal Control and Device Status Indication

~ ODDdevic Vices (Cabinet®)
1RBCAH0020A (RBCU-1A) (ES Position Low 1RBCAH0020C (RBCU-1C) (ES Position Low
Speed) ) . Speed)
1CC VAQ007 (1CC-7) (ES Position Closed) (Note 2) 1CC VA0008 (1CC-8) (Note 2)
1LPSVA0018 (1LPSW-18) (ES Position Full Open) 1LPSVAQ024 (1LPSW-24) (ES Position Full Open)
1PR BWOOOA (PR FAN 1A) (ES Position Run) 1PR BWO0O0OB (PR FAN 1B) (ES Position Run)
(Note 2) (Note 2)
1RBCAHQ020B (RBCU-1B) (ES Position Low 1RBCAH0020B (RBCU-1B) (ES Position Low
- Speed) (Note 1) o Speed) (Note 1)
1LPSVA1055 (ES Position Closed) 1LPSVA1054 (ES Position Closed)
1LPSVA1061 (ES Position Closed) * 1LPSVA1062 (ES Position Closed)
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. /ices (Cabinet 8) . EVENdevices (¢
1LPSVAQ006 (1LPSW-6) (ES Position Closed) 1LPSVAQQ006 (1LPSW-6) (ES Position Closed)
(Note 1) (Note 1)
1LPSVAQ015 (1LPSW-15) (ES Position Closed) 1LPSVAQ015 (1LPSW-15) (ES Position Closed)
(Note 1) (Note 1)
1LPSVA0021 (1LPSW-21) (ES Position Full Open) 1LPSVA0021-(1LPSW-21) (ES Position Full Open)
(Note 1) (Note 1)

Note 1 New system feature - Checkback signals from ODD/EVEN field components go to both
ODD and EVEN cabinets.

Note 2 New system feature — provide separate 24 VDC signais to control station LEDs to replace

“operate here” indication function.
17.17 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications (OPC gateway to OAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

ﬁgzljesc e :
essa 1 estination
ES RB ISOLATION CH A (NOT TRIPPED) .
01D1950 (TRIPPED) | Binary Gateway
: ES RB ISOLATION CH B (NOT TRIPPED) .
01D1951 (TRIPPED) Binary Gateway
ES RB ISOLATION'CH C (NOT TRIPPED) )
01D1952 (TRIPPED) Binary Gateway
01D1894 ES CH 5 (NOT TRIPPED) (TRIPPED) Binary Gateway
01D1896 ES CH 6 (NOT TRIPPED) (TRIPPED) Binary Gateway
O1A1566 RB NR PRESS 1 -15 to +15 psig Gateway
- O1A1286 RB NR PRESS 2 -15to +15 psig Gateway
01A1287 RB NR PRESS 3 -15 to +15 psig Gateway

17.18 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
17.19 References

See Section 27.
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18.0 Reactor Building Pressure High High

(Reactor Building Spray - Existing Digital Logic Channels 7 & 8)

18.1 Existing Automatic Trip Function

RB Spray Actuation on High-High RB Pressure

The Reactor Building High-High pressure is monitored by six Reactor Building pressure sensing
switches, with two pressure switches in each analog channel A, B and C. One pressure switch in
each analog channel provides inputs to logic Channel 7 and the other pressure switch provides
inputs to logic Channel 8. Contact buffer modules provide the isolating interface between the 3
channels of analog pressure switch inputs (A, B and C) and the 2 ESFAS logic channels (7 and
' é). The outputs from the contact buffer modules provide inputs to the two-out-of-three logic (trip
logic modules) in the digital logic subsystem, which actuate the Channel 7 and 8 Engineered
Safeguards (ES) components (see Section 18.9). RB Pressure Switches are wired to the
normally open contact and close on increasing pressure (BSPS-0018, BSPS-0020, and BSPS-
0022 are inputs to Channel 7; BSPS-0019, BSPS-0021, and BSPS-0023 are inputs to Channel
8). | |
Tech Specs requires that the RB Pressure High High actuation (increasing pressure) occurs

before 15 psig, (allowable value); actual ESFAS actuation setpoint is 10 psig for conservatism.
18.2 Description of Functions Related to Existing Trip

The purpose of the Reactor Building Spray initiation is to cool the Reactor Building atmosphere to
maintain equipment Environmental Qualification and scrub post-LOCA activity to reduce offsite

dose.
18.3 Existing Manual Actuation Function

A manual actuation of the Reactor Building Spray (Channels 7 and 8) shall be capable of being
initiated from the main control board TRIP/RESET pushbutton switches. This manual actuaﬁon is
independent of the automatic ESFAS Channel 7 and 8 automatic actuation system and shall be
capable of actuating all channel related field components regardless of any failﬁres ‘of the

automatic system.
18.4  Existing BYPASS (INHIBIT)

There is nb BYPASS (INHIBIT) permissive for this function.
18.5  Existing Associated Actuation Functions

None
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18.6 Existing Algorithm Equations for Channel Actuation Functions

RB Pressure High High

CURRENT ALGORITHM
Channel Trip: PSge Press = closed contact

(a) PSre press = closed contact from Reactor Building Pressure Switches in
each ESFAS channel A,B & C.

(b) Logic Channels 7 (BSPS-0018, 20 and 22) & 8 (BSPS-0019, 21 and 23)
each receive buffered contact inputs from RB pressure switches.

(c) 2 out of 3 channels tripped = ESFAS Channels 7 & 8 Actuation

Existing Process Parameters for Current Algorithm

Reactor Building Pressure switch
(contact closed / open)

PSrs PrESS Trip / Not Tripped N/A | N/A

18.7 New Algorithm Equations for Channel Actuation Functions

RB Pressure High High

PROPOSED ALGORITHM
Channel'Trip: Psrs press( 2 2 out of 3 closed contact signals

(a) PSge press = closed contact signals from Reactor Building Pressure
Switches in each ESFAS channel A,B & C.

(b) 2 out of 3 channels tripped = ESFAS Channels 7 (BSPS-0018, 20 and 22)
& 8 (BSPS-0019, 21 and 23) Actuation

Process Parameters for New Algorithm

Reactor Building Pressure switch

PSra press {contact closed / open)

Tripped / Not Tripped N/A N/A
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18.8 New Design Features

18.8.1 TRIP/RESET Function
Depressing the manual TRIP pushbutton will initiate a TRIP signal to the associated
ESFAS Channel 7 or 8 directly to the associated Channel output relays bypassing the
TXS. The manual or automatic TRIP signal can be reset by depressing the associafed
Channel RESET button. The existihg pushbuttons will be replaced (see Section 20. 7).
The concept of operation for a reset of Reactor Building Spray actuation on Channel 7 (8)
following either an automatic or manual ESFAS actuation is:
1. Channel 7 (8) may be removed from automatic operation by placing ODD (EVEN) RB
Spray channel in manual by pushing the Channel 7 (8) MANUAL pushbutton. At the
AUTO/MANUAL switch, the AUTO lights will go out, the MANUAL lights will come on.
At this point the Channel 7 (8) ESFAS R, contacts will drop out and the operator has
manual control of all Channel 7 (8) devices. ' ‘
2. The RB Spray logic will automatically reset once the RB pressure switch inputs are
cleared (2-out-of-3). v
3. Channel 7 (8) may then be reset with thé Channel 7 (8) RESET pushbutton. When
the RESET pushbutton is pushed, the TRIP light for Channel 7 (8) will go out and the
Channel 7 (8) MANUAL light will go out.
4. If required, the operator may re-actuate ESFAS Channel 7 (8) with the Channel 7 (8)
TRIP pushbutton.
18.8.2 RZ Module Replacement
The RZ Module indicating function for Channel 7 and 8 ESFAS components will be
replaced with lamp boxes that will have indicating LEDs for the status of each device
actuated by the ES system arranged by channel (see Section 20). In addition, the
“Operate Here” functions for certain ODD and EVEN devices will be replaced with control
switches and indicating LEDs on 1VB2 and 1UB2 as shown in Section 20.
18.8.3 AUTO/MANUAL Function
The existing ESFAS AUTO/MANUAL function is used to remove the ES actuation signal
to each ESFAS actuated component. The existing individual component AUTO/MANUAL
function will be replaced with a new Logic Channel level AUTO/MANUAL function (see
Section 20.6).
18.8.4 ESFAS Outputs
All new ESFAS output contacts (Rp) shall have an adjustable software time delay on
closure (0 to 15 minutes). All time delays will be set to zero (0) seconds.
18.8.5 Emergency Override Switches

See Section 21 discussion.
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18.9  Safety Classification
This function is classified QA Condition 1 (Class 1E).
18.10 Response Time Requirements

The TXS total channel response time shall be < 500 ms. The channel response time does not
include the sensor response time or the time required for the field devices to go to the ES position

from the Non-ES position.
18.11 Existing Input Signals

Pressure switches and pushbuttons are wetted from ESFAS.

rp
RB Pressure Ch. Ato CH7 . .
1BS PS0018 (normally open contact, close to Trip) Binary Contact input
RB Pressure Ch. Ato CH 8 . .
183 PS0019 (normally open contact, close to Trip) Binary Contact input
RB Pressure Ch.Bto CH 7 . .
1BS PS0020 {normally open contact, close to Trip) Binary Contact input
RB Pressure Ch.Bto CH 8 . .
188 PS0021 (normally open contact, close to Trip) Binary Contact input
RB Pressure Ch. CtoCH 7 . .
1BS PS0022 (normally open contact, close to Trip) Binary Contact input
. RB Pressure Ch. CtoCH 8 . .
1BS PS0023 (normally open contact, close to Trip) Binary Contact input
1ESPBOOESCH? CH 7 TRIP pushbutton Binary Contact input
1ESPBOOESCHS CH 8 TRIP pushbutton Binary Contact input
1ESPBOOESCH7 CH 7 RESET pushbutton Binary’ Contact input
1ESPBOOESCHS CH 8 RESET pushbutton Binary Contact input
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18.12 Existing Output Signals

(lights are powered from ESFAS; statalarms provide 145 VDC to output contacts in ESFAS)

1ESPBOOESCH7 CH 7 TRIPPED indicating light on pushbutton

1ESPBOOESCHS CH 8 TRIPPED indicating light on pushbutton Binary
1SA7-4 ES RB Spray Channel A TRIP Binary 145 VDC
1SA7-13 ES RB Spray Channel B TRIP i Binary 145VDC
1SA7-22 ES RB Spray Channel C TRIP Binary 145 VDC
1SA1-35 ES Channel 7 TRIP Binary 145 VDC
1SA1-47 ES Channel 8 TRIP Binary 145 VDC

{

18.13 New Input Signals

(all new and existing contact inputs are wetted by TXS)

P
15?81’1’\3/'6\0%38;2 CH 7 MANUAL puéhbutton Binary Contact input
1p§gpgg(§)52%!32 CH 7 AUTO pushbutton 4 Binary Contact input
15;13?3?&236;2 CH 8 MANUAL pushbutton Binary Contact input
1PPCS|-|P886\(§J5-;382 CH 8 AUTO pushbutton Binary Contact input

18.14 New Output Signals

(all new and existing indicating lights are powered from TXS)

ew EDB Tag. © " “Description 1 ¢ lectrical Range
1PPSPBO0SEUB2 | pushiution sinary 24vDC
1PPSPBO0SOUB2 | pushbution o Binary ~ 24v0C
1P§§P?3§(§J52382 Euzr?bﬁtlgr? neeating fiont on Binary 24 VDC

18.15 Existing Actuated Field Devices (via existing Rg contacts)

1BS PUO0O1 (RBS-P1A) (ES Position Run) 1BS PU0O002 (RBS-P1B) (ES Position Run)
1BS VA0001 (1BS-1) (ES Position Open) . 1BS VA0002 (1BS-2) (ES Position Open)
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18.16 Existing Normal Control and Device Status Indication

S Cabmets) Devices (Ca
1BS PU0001 (RBS-P1A) (ES Position Run) 1BS PU0O002 (RBS-P1B) (ES Position Run)
(Note 1) (Note 1)
1BS VA0001 (1BS-1) (ES Position Open) (Note 1) 1BS VAO002 (1BS-2) (ES Position Open) (Note 1)

Note 1 New system feature — provide separate 24 VDC signals to contro! station LEDs to replace

“operate here” indication function.

18.17 Existing Hardwired Computer Points

The existing hardwired computer points listed below will be deleted and replaced with equivalent
New OAC point IDs and

descriptions (including reset/set state messages for binary points) will be issued during detailed

points using computer communications (OPC gateway to OAC).

modification design.

01D1953 (ET%?PSPCE:B)A1 ( Binary N/A Gateway
01D1954 :ETSI‘Q?PSP(E;S)AZ (NOT TRIPPED) Binary N/A Gateway
01D1955 ﬁ%ﬁfpgg)m {NOT TRIPPED) Binary N/A Gateway
01D1956 (ET???PSPES)BZ (NOT TRIPPED) Binary N/A Gateway
01D1957 (ETS&?PSPEBF (NOT TRIPPED) Binary N/A Gateway
01D1958 g%ﬁjspgg)cz (NOT TRIPPED) Binary N/A Gateway
01D1897 fTSR%’,ég;‘OT TRIPPED) Binary N/A Gateway
01D1898 gs&f;ﬁgé';'m TRIPPED) Binary N/A Gateway

18.18 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
18.19 References

See Section 27.
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19.0 ESFAS Existing Computer Alarms

19.1 Existing Miscellaneous ESFAS Computer Points

Existing hardwired computer inputs coming into ESFAS cabinets 1 through 9 will be deleted and
new computer point IDs and descriptions (including status state for binary points) will be assigned

for old points which will be sent to the OAC gateway. The following is a list of other existing

ESFAS computer points.
' - EXis
01D1342 ES CH A POWER SUPPLY (NOT FAIL) (FAIL) Binary To be deleted
01D2640 . | ES CHB POWER SUPPLY (NOT FAIL) (FAIL) Binary To be deleted
01D2641 ES CH C POWER SUPPLY (NOT FAIL) (FAIL) Binary To be deleted
01D1887 ES CHA (NOT IN TEST) (IN TEST) ' Binary Gateway
01D1888 | ES CH B (NOT IN TEST) (IN TEST) Binary Gateway
01D1889 ES CH C (NOT IN TEST) (IN TEST) Binary Gateway
01D1272 ES CAB 1 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D1329 ES CAB 2 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D2560 ES CAB 3 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D1339 ES CAB 4 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D2586 | ES CAB 5 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D1340 ES CAB 6 COOLING FAN (NORMAL) (FAIL) . Binary To be deleted
01D1341 ES CAB 7 COOLING FAN (NORMAL) (FAIL) Binary To be deleted
01D1963 ES CH 1 (NOT IN TEST) (IN TEST) Binary Gateway
01D1964 ES CH 2 (NOT IN TEST) (IN TEST) Binary ' GatéWay
01D1965 ES CH 3 (NOT IN TEST) (IN TEST) Binary Gateway
01D1966 ES CH 4 (NOT IN TEST) (IN TEST) Binary Gateway
01D1968 ES CH5 (NOT IN TEST) (IN TEST) ' Binary Gateway
01D1969 |ES CH6 (NOT IN TEST) (IN TEST) Binary Gateway
01D1970 | ES CH 7 (NOT IN TEST) (IN TEST) Binary - " Gateway
01D1971 | ES CH 8 (NOT IN TEST) (IN TEST) ‘ Binary Gateway
01D1870 ES ODD LOGICALS (FALSE) (TRUE) Binary To be deleted
01D1869 ES EVEN LOGICALS (FALSE) (TRUE) Binary To be deleted
01D0832 1LPSW-21 RBCU 1B OQUTLET (NOT OPEN) Binary - Gateway
(OPEN) .
; 1LPSW-21 RBCU 1B OUTLET . ‘
01D0833 (NOT CLOSED) (CLOSED) Binary Gateway
1LPSW-6 RCP COOLER SUPPLY .
01D0794 (NOT OPEN) (OPEN) Binary Gateway
1LPSW-6 RCP COOLER SUPPLY .
O1D0795 | (NOT CLOSED) (CLOSED) Binary Gateway
1LPSW-15 RCP COOLER OUTLET .
01D0796 (NOT OPEN) (OPEN) Binary , Gateway
1LPSW-15 RCP COOLER OUTLET :
01D0797 (NOT CLOSED) (CLOSED) Binary ~ Gateway
01D2127 HPI PUMP 1B (OFF) (ON) Binary Gateway
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01D2223 | LPSW PUMP C (OFF) (ON)
19.2 Existing Normal Control Cabinet 8 Computer Points
S6int 1D nessages for bin . o [P INa

01D2125 | HPI PUMP 1A (OFF) (ON) Binary Gateway
01D0624 gﬁgfégéN'“)'F(’g;Es)BWST SUCTION Binary Gateway
01D0625 Zﬁgféxs*g;('gfoz"ég; SUCTION Binary Gateway
01D0634 (1rll-|g1-'2g§EECNL)(()C())FF>)E1NA) INJECTION Binary }Gateway
01D0635 wg}z&%%'é%?&lg's“;g)m'o” Binary Gateway
01D0580 zﬁgfc;‘ggﬁ )O(VOVQE%())OLER 1A QUTLET Binary Gateway
o1D0s81 | wgf&?gggg’;’ ;“Cfggég)R 1A OUTLET Binary Gateway
01D0582 wg;%lfgﬁ)o("o"g&c)’o"m 1B OUTLET Binary Gateway
01D0583 (1,\';'&4&'555%’;’ ?CES?IE_S;Q 1B OUTLET Binary Gateway
0100660 (11:{;2855?5) (Sgé'éNFiETURN (INSIDE) Binary Gateway
01D0432 ZﬁgyrDéLzE%Jg“PCE%TANK VENT Binary Gateway
01D0433 2,\?3‘4.%1%?;5;\‘ (((::I:(;'SAEIS)VENT Binary Gateway
01D0846 gﬁgfgpii;"(%ﬁ“é'ﬁ')- SUMP PENT Binary Gateway
01D0847 ZﬁgPQngéﬁF??:"f\éssEUD“fP PENT Binary Gateway
R
R e T WA I
01D1014 (155%1ORPBEZ‘)J§)%%S)UTLET Binary Gateway
01D1015 (1;5%1&80235)6(%%’;5; Binary Gateway
01D1012 zrfg;GORPBEEl)J(ROGPEEmLET Binary Gateway
01D1013 255%6&%255)6(%1&?0) Binary Gateway
01D1020 (1,5 gﬁoRPBEE')“(DO'\F’]S,L")'TOR INLET Binary Gateway
01D1021 2£§%7CRL%528)'\("8L"£2§)'NLET Binary Gateway
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19.3

g Descrip
messages:for.binary:points) :
01D1024 (1,5 g;goRPBEﬁ';“(DO'\F’,'(EDS)'TOR OUTLET Binary Gateway
01D1025 zﬁg%gc'i%gég)“("&"gggg)ounET Binary Gateway
01D1050 Zﬁg-}sopngN?(Tgé‘éﬂN?AMpLE Binary Gateway
01D1051 'ZE&SC'T_%RSES)E(A&S’;E"S;E Binary Gateway
01D1056 ZI\T(():{'SOPPZERN\;V(AOEEE'?\I )SAMPLE Binary Gateway
01D1057 2&5;6&%%2’6\)%'555’}2"[;& Binary Gateway
01D0404 ngfgggﬁ)%,ﬁ;\f;wm PENT Binary Gateway
01D0405 (1,\']:8¥V(':1L°§SSEGD;(ACE’S“§EB§ PENT Binary Gateway
01D1138 zsgwggég)%ggﬁwﬁ PENT Binary Gateway
01D1139 2;8?&%;%; ?Cfg“ggbf PENT Binary Gateway
01D2214 | LPI PUMP 1A (OFF) (ON) Binary Gateway
01D0754 (1,1,'8; ZD:;,CE)S)P (g;"é‘,’\lE)CT'ON ISOLATION Binary Gateway
01D0755 &g; étgggoﬁ; zgigggg)” ISOLATION Binary Gateway
0102221 | LPSW PUMP A (OFF) (ON) Binary Gateway
01D1348 | BUILDING SPRAY PUMP 1A (OFF) (ON) Binary Gateway
01D0084 253}1 (;*,PET\I’)"(SE,I'E?\SLAT'ON Binary Gateway
01D0085 (1,\?8}1 C'T_%RSQDR)%E%’ETD'?N Binary Gateway
01D0124 (1“?&70%%5;5(2#%",{,')”3"35 BLOCK Binary Gateway
01D0125 2&8}2?_%55;&%?3;8586 BLOCK Binary Gateway
01D0826 &givgggﬁgggﬁ)OUTLET Binary Gateway
01D0827 zﬁgivéfgsi?)?(’&%gE&ET Binary Gateway
01D2301 | PR FAN 1A (OFF) (ON) Binary Gateway

Existing Normal Control Cabinet 9 Computer Points

01D2129 Gateway
1HP-25 1B HPI HDR BWST SUCTION .

01D0626 (NOT OPEN) (OPEN) Binary Gateway
1HP-25 1B HPI HDR BWST SUCTION .

01D0627 (NOT CLOSED) (CLOSED) Binary Gateway
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Destination.
01D0632 ZSC')D;ZSIEECNL)C(’&EELB) INJECTION Binary Gateway
01D0633 gﬁgféL%CSEOD?FCTng‘éJSCT'ON Binary Gateway
01D0434 (1,\(]30"\4061,,3E%’(EO"‘PCE'1)TANK VENT Binary Gateway
01D0435 ZS(?’FDC{%SEJS;"(%TSQES)VENT Binary Gateway
01D0848 zﬁgfgpr‘éi ;"(Oo?é'ﬁ)L SUMP PENT Binary Gateway
01D0849 &%"P‘&S@SST&%SSEUD'\;'P PENT Binary Gateway
soome | SR SINERSTIE | oy | oo
ooy | A DINIDEE ey | oo
01D1016 zr\ll:gfoRPBEZ;JE)GPEES;J TLET Binary Gateway
01D1017 :ﬁg}%ﬁ%gggﬁ%ggg&g; Binary Gateway
01D1018 2£§+3ORPBEEL)J(F€.)%EES§)NTROL Binary Gateway
01D1019 zﬁgfcRL%ggg)G(%Egs"gSOL Binary Gateway
01D1008 (1,5 g#o?eﬁ?&)%smm Binary Gateway
01D1009 2,55}%’?_%2&’5&%1’%’5?0) | Binary Gateway
01D1010 (1,5 gfoRPBEZl)JE)%EEL’I“)LET Binary Gateway
01D1011 (15 ORi'sCT_%ggE)G(EII_I\Cl)IéEETD) ‘ Binary Gateway
ot | BT OSIERTN | g | ae
oy | ME SUSERANTO |y | o
01D1132 zggﬁglfg,\lsﬁc}&?\f;'wpﬁ PENT Binary Gateway
01D1133 ZI\FJ:OD¥V SLOSSSECI;D; ?Ciglgggf PENT Binary Gateway
T 2%%1(%8[;23)18 SAMPLE PENT (NOT Binary Gatoway
01D0409 gi%vs"ég))g(gf(;gEsD?MpLE PENT (NOT Binary Gateway
0100356 (1 ggév,\]; 03 SG 1A DRAIN (NOT OPEN) Binary Gatoway
0100357 (1 oVt g? SG 1A DRAIN (NOT CLOSED) Binary Gateway
0100398 (1 ggl\zl\'/\;;m SG 1B DRAIN (NOT OPEN) Binary Gateway
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1FDW-104 SG 1B DRAIN (NOT CLOSED) .
01D0399 (CLOSED) Binary Gateway
01D2215 LPI PUMP 1B (OFF) {ON) Binary Gateway
1LP-18 LOOP B INJECTION ISOLATION . )
O1D0756 (NOT OPEN) (OPEN) Binary Gateway
- 1LP-18 LOOP B INJECTION ISOLATION .
O1D0757 (NOT CLOSED) (CLOSED) Binary Gateway
01D2222 LPSW PUMP B (OFF) (ON) Binary Gateway
01D1349 BUILDING SPRAY PUMP 1B (OFF) (ON) Binary Gateway
01D0086 1BS-2 HDR B RB ISOLATION (NOT OPEN) Binary Gateway
(OPEN)
1BS-2 HDR B RB ISOLATION (NOT CLOSED) .
01D0087 (CLOSED) Binary Gateway
01D0840 1LPSW-24 RBCU 1C OUTLET (NOT OPEN) Binary Gateway
(OPEN) ,
1LPSW-24 RBCU 1C OUTLET .
01D0841 (NOT CLOSED) (CLOSED) Binary Gateway
01D2302 PR FAN 1B (OFF) (ON) Binary Gateway.
1HP-5 LETDOWN LINE ISOLATION .
O1D0570 (NOT OPEN) (OPEN) Binary Gateway
1HP-5 LETDOWN LINE ISOLATION .
01D0571 (NOT CLOSED) (CLOSED) Binary Gateway
1HP-21 RCP SEAL RETURN BLOCK .
0100662 | (GUTSIDE) (NOT OPEN) (OPEN) Binary Gateway
1HP-21 RCP SEAL RETURN BLOCK .
O1D0663 | (OUTSIDE) (NOT CLOSED) (CLOSED) Binary Gateway
1CC-8 CC RETURN OUTSIDE BLOCK . .
01D0126 (NOT OPEN) (OPEN) Binary Gateway
1CC-8 CC RETURN OUTSIDE BLOCK .
0100127 | (NOT CLOSED) (CLOSED) | Binary Gateway
1PR-8 RB RAD MONITOR INLET . )
01D1022 (NOT OPEN) (OPEN) Binary Gateway
1PR-8 RB RAD MONITOR INLET .
01D1023 (NOT CLOSED) (CLOSED) Binary Gateway
1PR-10 RB RAD MONITOR OUTLET . :
01D1026 (NOT OPEN) (OPEN) Binary Gateway
01D1027 1PR-10 RB RAD MONITOR OUTLET . '
(NOT CLOSED) (CLOSED) Binary Gateway
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20.0 ESFAS RZ Module Indication and Controls Replacement |

20.1 New Components and Arrangements on 1VB2

The RZ Module indicating function will be replaced with new Hathaway status panels that will
indicate the status of each device actuated by the ESFAS system, arranged by channel. The
new status panels shall use LEDs that are powered from the TXS system (24 VDC). When a
logic channel of ESFAS is actuated, either automatically or with the TRIP pushbutton switch, the
associated ES position light for the device on the status panel will begin to flash ON and OFF.
Once the device has reached its ES position, the light will stop flashing and stay ON. The new
status panel will have an external push button that will be used to test all the lamps on the status
panel. Pushing the test push button will provide a 24 VDC signal to each of the status panel
LEDs from the TXS equipment.

The entire arrangement for both ODD and EVEN channels as well as the new “Operate Here”
controls for certain devices are shown on the next page. Enlarged arrangement drawings follow

for clarity.
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Note: Figure contains non-essential information. Figure included for general layout only. For
legible figures see Sections 20.2, 20.3, 20.4, and 20.5.
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20.2  ODD Device Status Panel arrangement on 1VB2

(Shown enlarged for clarity, new EDB Tag 1PPSAM0001VB2)

ES CHANNEL |

» . - KEOWLE STBYBUS | = 1O STRY BKR
A HPLPMY 1P 1P-26 1t HPI PMP i - E £ AD E
1AF Hip-2 1HP-26 mHPl IH 1H-20 START CH. - KD SED

i
e i
11 {FDR BKR 13

NORMAL
PEN B

UNIT t UNIT 2 FDRBKR {

RUN OPEN OPEN RUN‘ €LOSED CLOSED CLOSED oN ON CLOSED CLOSED
ES Channel 1
1IGWD-12 ILWD-1 1C8-5 1PR-1 IPR-G tPR-7 IPR-9 IRC-5 IRC-6 TFDW- 105 IFDW- 17

CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED

ES CHANNEL 3 ES CHANNEL 5§

LA LI PMP ILP.17 ALPSWPMP | CLPSWPMP JAPRFAN

ILPSW-21

P
7

ES CHANNEL §

ILPSW-15

ILPSW-6 ILPSW-033 ILPSW-1061

CLOSED CLOSED CLOSED CLOSED
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20.3 EVEN Device Status Panel arrangement on 1VB2

(Shown enlarged for clarity, new EDB tag 1PPSAM0002VB2)

ES CHANNEL 2

KEOWEE, STBY BUS LoaD STBY BRR 2
START CHLB (K2 SHED 20

1GWD-13

[LW-2

UNIT 2 FDR BKR 2

RUN OPEN OPEN RUN CLOSED CLOSED CLOSED CLOSED ox CLOSED COMPLETE CLOSED
ES Channel 2
1€5-6 PR-2 PR3 IPR-4 R-5 1RE IPR-10 IRC-7 IFDW-105 IFDW-108 IFDW- 143 IFDW-104

CLOSED CLOSED CLOSED CLOSEL CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED

ES CHANNEL 4 ES CHANNEL 6

1B LY PMP 1LP18 BLPSWRAP | crLpSwPMP

ILPSW-24

1B PR FAN 1B RBCU Lrsw-21

ILPSW-15

ILPSW-6 HPSW-1054

ES CIANNNEL 8

1B RBS PAIP

CLOSED
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20.4  ODD Device Pushbutton and Control Switch Arrangements on 1VB2
For those ESFAS devices which had “Operate Here” controls on the RZ modules, new control
switches and indicating LEDs will be provided. The new device controls will be mounted on 1VB2
or on 1UB2 (see Section 20.6 for 1UB2 arrangements). The following ODD devices will have
new control switches and indicating LEDs installed on the 1VB2 board below the new ESFAS
ODD channel status panel. The enlarged arrangement is shown below for clarity.

first row: PR-1A, FDW-105, FDW-107, ODD Status panel Lamp test pushbutton
second row: PR-7, PR-9, RC-5, RC-6

OFF RUN OPEN CLOSE . OPEN CLOSE

N \ s@': \ - . :
ES ODD LAMP

1PR-7

OPEN CLOSE

1RC-6

OPEN CLOSE OPEN CLOSE
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20.5  EVEN Device Pushbutton and Control Switch Arrangements on 1VB2
The following EVEN devices will have new control switches and indibating LEDs fnstalled on the
1VB2 board below the new ESFAS EVEN channel status panel. The enlarged arrangement is
shown below for clarity.
first row: PR-1B, FDW-106, FDW-108, EVEN Status panel Lamp test pushbutton
second row: PR-3, PR-8, PR-10, RC-7

G0
— - ES EVEN LAMP
1FDW-106 1FDW-108 TEST

OPEN  CLOSE N OPEN  CLOSE

OPEN CLOSE OPEN CLOSE
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20.6  New Pushbutton and Control Switch Arrangements on 1UB2

New AUTO/MANUAL Function
The existing ESFAS AUTO/MANUAL function is used to remove the ES actuation signal to each

ESFAS actuated component. Selecting MANUAL causes the Rg contact for each actuated
component in the associated digital logic channels (Channels 1 through 8) to go OPEN, thus
allowing operator manual control of the individual components from the normal component
control switch. The existing individual component function will be replaced with a new ESFAS
individual Logic Channel “level” AUTO/MANUAL function. Each of the eight ESFAS logic -
channels will have an individual AUTO/MANUAL pushbutton selector switch.

Each of the individual ESFAS channel AUTO/MANUAL pushbutton selector switches includes
distinct indicating LEDs indicating either the AUTO or MANUAL selected control mode. Prior to
the ESFAS system receiving either an automatic or manual initiation signal, the AUTO/MANUAL
indicating LEDs will be “OFF” and the AUTO/MANUAL pushbuttoh switches have no control
“function. Once an ESFAS system actuation signal is initiated, either from an automatic system . '
demand actuation or by operator manual initiation actuation, the AUTO light will be illuminated
and the AUTO/MANUAL pushbutton functions may then be selected from this control point. With
the AUTO/MANUAL pushbutton in AUTO, the ESFAS system operates in the safeguards control
mode. However, if it is desired to take manual control of the ES channel or the individual
associated actuated components for that channel, the MANUAL mode may be selected. When
the MANUAL mode is selected, the individual actuation components in that associated channel
may then be operated from the normal component control switch. ESFAS actuation logic
Channels 1 and 2 initiate the Load Shed logic. The Load Shed logic Channels 1 and 2 will have a
separate AUTO/MANUAL pushbutton selector switch. These selector switches will allow the
Load Shed permissive logic to remain enabled even if the operator places the ESFAS Channels
1 or 2 AUTO/MANUAL switches in the MANUAL mode. |
If manual has been selected and the operator wishes to place the channel components back in
the ES position, the operator can push the AUTO pushbutton and the channel components will
go to the ES position. Once an ESFAS channel has been reset using the RESET pushbutton on
1UB1 (see sections 15.8.3, 16.8.3, 17.8.2 & 18.8.1 for discussion), the AUTO/MANUAL LEDs for
that channel will go out and the AUTO/MANUAL pushbuttons will no longer respond. ‘
The following devices will have new control switches and indicating LEDs installed on the 1UB2
board where the GE Turbine Electro Hydraulic Controls (EHC) were previously located.
first row: Channel 1 through 8 Auto/Manual selector switches
second row: Load Shed Channel 1 & 2; ODD & EVEN Voter Emergency Override switches and
indicator lights ‘ '
. third row: RBSP-1A, BS-1, LPSW-6, CC-7, HP-20
fourth row: RBSP-ﬁB, BS-2, LPSW-15, CC-8, HP-21
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Control switch and indicating lights for HP-20 will be moved from existing location on 1UB1 to

new location on 1UB2. The new ODD & EVEN Voter Emergency Override push buttons are
discussed in Section 21. Device Tags are shown for reference only.

ES DIGITAL CHANNELS

CH1 [CAZ] [CH3) [CH4)

[CH3) [CH§) [CAT7] [CH 8]
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20.7  HPI & LPI BYPASS and ESFAS TRIP/RESET Pushbuttons
(For additional information, see AREVA Project Change Order 2004-03.)
Replace existing HPI & LPI BYPASS (Trip Inhibit) pushbutton switches and ESFAS TRIP/RESET
pushbutton switches with new devices using LEDs that will be powered from the TXS system (24
VDC). The existing pushbutton switches are a momentary, two button set with indicating light
made by Cutler Hammer. No changes have been made to the BYPASS button/lens sets.

TRIPPED

Contact outputs to statalarms 1SA7-33 (ES HP Injection Bypass Permit) and 1SA7-42 (ES LP
Injection Bypass Permit) will be routed to 1VB2 from field terminations in ESFAS cabinet
1PPSCAO0009. Redundant (parallel) statalarm contact outputs are supplied from 1PPSCA0002 to
1PPSCA0009.

The existing hardwired computer points listed below will be deleted and replaced with equivalent
points using computer communications {(OPC gateway to QAC). New OAC point IDs and
descriptions (including reset/set state messages for binary points) will be issued during detailed

modification design.

ES HPI BYPASS .

01D1867 (NOT PERMIT) (PERMIT) Binary A N/A Gateway
ES LPI BYPASS .

01D1868 (NOT PERMIT) (PERMIT) Binary N/A Gateway
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20.8  Wide Range RC Pressure Signal and 1LP1 Interlock

(For additional information, see AREVA Project Change Order 2004-02.)

Incorporate ESFAS RC WR Pressure Analog Outputs and Digital Relay Contact Outputs (1LP1
interlock, analog WR pressure signal to the ICS cabinet, recorder and annunciators) into the ONS
TXS PPS system design. Delete existing signal monitors and 1LP1 interlock from the ICS
cabinet. Provide redundant outputs in order to maintain output functionality in the event a
channel is powered down.

Wide range analog RC pressure signal from ESFAS channel A will be supplied to ICS cabinet 9
from field terminations in ESFAS cabinet 1PPSCA0009. Redundant wide range analog RC
pressure signal from ESFAS channel B is provided from 1PPSCA0010. The WR analog signal
will be routed to the Transient Monitoring system and recorder TRCCR0045 via existing circuits
from the ICS cabinet. If Channel A fails, the redundant signal from Channel B will automatically
be aligned to the ICS cabinet via a transfer relay. In addition, the alternate Channel B signal can
be selected via software to be aligned to the ICS cabinet via the transfer relay.

The OPEN interlock permissive to 1LPVA0001, on decreasing RC pressure below 400 psig will
be supplied to the field from contact outputs in 1PPSCAQ0013. The contact outputs will be wetted
by 120 VAC supplied from the 1LPVAQ0001 control circuit (MCC 1XS1, compartment F4D). Note
that in order to prevent overpressurization of the Low Pressure Injection System, caused by
premature opening of the valve, the actual setpoint for the permissive is below 400 psig to ensure
that the permissive is removed automatically (via reset) at 400 psig. (See OSC-8695 for the

permissive:setpoint value.)
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21.0 ESFAS EMERGENCY OVERRIDE PUSHBUTTONS

The new ESFAS Emergency Override feature ensures that the operator is capable of taking control of all

ESFAS activation devices should there be an inadvertent ESFAS actuation resuiting from a failure of the
TXS system (e.g. common mode software failure). Two new Emergency Override pushbuttons (one ODD
and one EVEN) will be installed on 1UB2 near the new ESFAS AUTO/MANUAL pushbuttons. These
pushbuttons will utilize flip or slide covers to prevent inadvertent operation. Actuation of the ESFAS
Emergency Override switch will interrupt power to the S451 binary output boards which will de-energize
the Ro relays and allow manual control of all ESFAS actuated field devices from the control switches on
the control boards. A RESET pushbutton is also provided to allow that Voter's S451 binary output boards
to be re-energized following return of the TXS ESFAS to normal operation. EDB Tag number for ODD
Override Pushbutton is 1PPSPB0072UB2, EDB Tag number for EVEN Override Pushbutton is
1PPSPB0073UB2.

. ODD EVEN
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22.0 RPS/ESFAS OUTPUTS TO STATALARM PANELS |

\

22.1 TXS Reflash of Statalarms

Status Panel windows in the lists beiow with “REFLASH” noted shall have outputs from TXS that
reflash upon receiving additional alarm(s). When a Statalarm window noted as “REFLASH” is
already in alarm, upon receiving another alarm signal, the TXS binary output to the Statalarm
window shall momentarily clear (non-alarm state) for approximately 1 second (adjustable time

delay), and then come back into the alarm state.

22.2  1SA1 PANEL

1SA1-01 .

REFLASH RP Channel A Trip 1ARPS TRIP Open Open
1SA1-02 RP Channel A Low Press Trip 1ALO PRESS TRIP Open Closed
1SA1-03 | RP Channel A Flux/imb/Flow Trip 8 rUFLOWIMB Open Closed
1SA1-04 RP Channel A High Temp Trip 1A HITEMP TRIP Open Closed
1SA1-05 | RP Channel A Press/Temp Trip .}gl\éAR LO PRESS Open Closed
1SA1-06 RP Channel A High Press Trip 1A HI PRESS TRIP Open Closed
1SA1-07 | RP Channel A RCP/Flux Trip 1A RCP/FLUX TRIP Open Closed
1SA1-08 RP NI-5 High Flux Trip 1NI-5 HI FLUX TRIP Open Closed
1SA1-09 | RP Chainel A RB High Press Trip A Re HIPRESS Open Closed
18A1-10 ES Channel 1 Trip ES 1 TRIP Closed Closed
1SA1-11 ES Channel 5 Trip ES 5 TRIP Closed Closed

QES":TAE"* RP Channel B Trip 1B RPS TRIP Open Open
1SA1-14 | RP Channel B Low Pressure Trip 1B LO PRESS TRIP Open Closed
1SA1-15 | RP Channel B Flux/imb/Flow Trip }E”F)LUX’ FLOW/IMB Open Closed
1SA1-16 RP Channel B High Temp Trip 1B HI TEMP TRIP Open Closed
1SA1-17 | RP Channel B Press/Temp Trip 18 LR LOPRESS Open Closed
1SA1-18 RP Channel B High Press Trip 1B HI PRESS TRIP Open Closed
1SA1-19 RP Channel B RCP/Flux Trip 1B RCP/FLUX TRIP Open Closed
1SA1-20 | RP NI-6 High Flux Trip 1NI-6 HI FLUX TRIP Open Closed
1SA1-21 | RP Channel B RB High Press Trip 18 kB HI PRESS Open Closed
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1SA1-22 ES Channel 2 Trip ES2TRIP Closed
1SA1-23 | ES Channel 6 Trip ES 6 TRIP Closed
ICS H/A PWR FUSE
1SA1-24 | ICS Auto/Hand Power Fuse Blown BLOWN No change NA
1SA1-25 , -

REFLASH RP Channel C Trip 1C RPS TRIP Open Open
1SA1-26 RP Channel C Low Press Trip 1C LO PRESS TRIP Open Closed
1SA1-27 | RP Channel C Flux/imb/Flow Trip }%E,LUX’ FLOW/MB Open Closed
1SA1-28 | RP Channel C High Temp Trip 1C HI TEMP TRIP Open Closed
1SA1-29 RP Channel C Press/Temp Trip }%‘AAR LO PRESS Open Closed
1SA1-30 | RP Channel C High Press Trip 1C HI PRESS TRIP Open Closed
1SA1-31 RP Channel C RCP/Flux Trip 1C RCP/FLUX TRIP Open Closed
1SA1-32 | RP NI-7 High Flux Trip 1NI-7 HI FLUX TRIP Open Closed
1SA1-33 RP Channel C RB High Press Trip .}.glgs HI PRESS Open Closed
1SA1-34 T ES Channel 3 Trip ES3TRIP Closed Closed
1SA1-35 | ES Channel 7 Trip ES 7 TRIP Closed Closed
1SA1-37 .

REFLASH RP Channel D Trip 1D RPS TRIP Open Open
1SA1-38 | RP Channel D Low Press Trip 1D LO PRESS TRIP Open Closed
1SA1-39 | RP Channel D Flux/Imb/Flow Trip .}EIELUX/FLOW/IMB Open Closed
1SA1-40 | RP Channel D High Temp Trip 1D HI TEMP TRIP Open Closed
1SA1-41 RP Channel D Press/Temp Trip }gl\éAR LO PRESS Open Closed
1SA1-42 | RP Channe! D High Press Trip 1D Hi PRESS TRIP Open Closed
1SA1-43 | RP Channel D RCP/Flux Trip 1D RCP/FLUX TRIP Open Closed
1SA1-44 | RP NI-8 High Flux Trip 1NI-8 HI FLUX TRIP Open Closed
1SA1-45 - | RP Channel D RB High Press Trip }%EB HI PRESS Open Closed
1SA1-46 | ES Channel 4 Trip ES 4 TRIP Closed Closed
1SA1-47 | ES Channel 8 Trip ES 8 TRIP Closed Closed
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RC PUMP 1A1 OIL TANK LEVEL HIGH

DIVERSE HPI BYP

1SA1-56 Closed Closed
1SA1-57 | RC PUMP 1A2 OIL TANK LEVEL HIGH | DIVERSE HPI TRIP Closed Closed
1S5A1-58 | RC PUMP 1B1 OIL TANK LEVEL HIGH | DIVERSE LPi BYP Closed Closed
1SA1-59 | RC PUMP 1B2 OIL TANK LEVEL HIGH | DIVERSE LPI TRIP Closed Closed

223  1SA2 PANEL

Closed

1SA2-06 NI Source Range Flux High SR FLUX HI Closed
1SA2-07 | NI-1 Rod Withdrawal Inhibit 1NI-1 OUT INHIBIT Open Open
1SA2-18 NI Wide Range Flux High WR FLUX HI Closed Closed
1SA2-19 | NI-2 Rod Withdrawal inhibit 1NI-2 OUT INHIBIT Open Open
1SA2-30 | NI Power Range Flux High PR FLUX HI Closed Closed
1SA2-31 | NI-3 Rod Withdrawal Inhibit 1NI-3 OUT INHIBIT Open Open
1SA2-43 NI-4 Rod Withdrawal Inhibit 1NI-4 OUT INHIBiT Open Open

22.4  1SA5 PANEL

1SA5-01

REFLASH RP Channel A Trip Bypass 1A RPS MAN BYP Open Closed
1SA5-02 RP Channel A On Test 1A RPS TEST Open Closed
1SA5-03 RP Channel A Shutdown Bypass 1A RPS SD BYP Open Closed
1SA5-04 RP Channel A Pump Monitor PS Failure | SPARE Open Spare

I;ES':.AS-\OSS}_' RP Channel A DC PS Failure 1A RPS TROUBLE Open Open

REnlasy | RP Cabinet A Cooling Fan Failure 1NI-5 PWR FAIL Open Open
15A5-07 | Rl Power Range 5 Power Supply INI-1 TEST/ FAIL Closed Open
15A5-08 | NI-1 TestFail R a1 Open Closed

REmLaey | RP Channel B Trip Bypass 1B RPS MAN BYP Open Closed
1SA5-14 RP Channel B On Test 1B RPS TEST Open Closed
18A5-15 RP Channel B Shutdown Bypass 1B RPS SD BYP Open Closed
1SA5-16 SPARE Open Spare

RP Channel B Pump Monitor PS Failure
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18A5-17 .
REFLASH RP Channel B DC PS Failure 1B RPS TROUBLE Open Open
1SA5-18 RP Cabinet B Cooling Fan Failure 1NI-6 PWR FAIL Open Open
REFLASH 9 P P
1SA5-19 NI Power Range 6 Power Supply Fail INI-2 TEST/ FAIL Closed Open
. 1A2 RCP OIL
1SA5-20 NI-2 Test/Fail OVERFLOW HI Open Closed
RomRZo | RP Channel C Trip Bypass 1C RPS MAN BYP Open Closed
1SA5-26 RP Channel C On Test 1C RPS TEST Open Closed
1SA5-27 RP Channel C Shutdown Bypass 1C RPS SD BYP Open Closed
1SA5-28 RP Channel C Pump Monitor PS Failure | SPARE Open Spare
RErres | RP Channel C DC PS Failure 1C RPS TROUBLE Open Open
REnLaal | RP Cabinet C Cooling Fan Failure 1NI-7 PWR FAIL Open Open
1SA5-31 Ni Power Range 7 Power Supply Fail 1Ni-3 TEST / FAIL Closed Open
. 1B1 RCP OIL
1SA5-32 | NI-3 Test/Fail OVERFLOW HI Open Closed
1SAS-37 | RP Channel D Trip B 1D RPS MAN BYP 0 Closed
REFLASH anne rip Bypass pen ose
1SA5-38 RP Channel D On Test 1D RPS TEST Open Closed
1SA5-39 RP Channel D Shutdown Bypass 1D RPS SD BYP Open Closed
1SA5-40 RP Channel D Pump Monitor PS Failure | SPARE Open Spare
RERLAGH | RP Channel D DC PS Failure 1D RPS TROUBLE Open Open
Retnezy | RP Cabinet D Cooling Fan Failure 1NI-8 PWR FAIL Open Open
1SA5-43 | NI Power Range 8 Power Supply Fail 1NI-4 TEST / FAIL Closed Open
. 1B2 RCP OIL
1SA5-44 , NI-4 Test/Fail OVERFLOW H! Open Closed
1SA5-49 RP Channel A Dummy Bistable Inserted ml;Tr/Rx TRIP Open Open
1SA5-50 | RP Channel B Dummy Bistable Inserted | FWPT/RX TRIP BYP Open Open
1SA5-51 RP Channel C Dummy Bistable Inserted TURB/RX TRIP Open Open
ALERT
1SA5-52 | RP Channel D Dummy Bistable Inserted | TURB/RX TRIP BYP Open Open
et sy | RP Channel E DC PS Failure 1E RPS TROUBLE Open Open
1SA5-54 RP Cabinet E Cooling Fan Failure SPARE Open Spare
18A5-55 NI Power Range 9 Power Supply Fail SPARE Closed Spare
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22.5 1SA7 PANEL

I ' | ES HP injection Channel A Trip 1A1 ES TRIP Open Closed
oy A%ZH ES LP Injection Channel A Trip 1A2 ES TRIP Open Closed
1SAT-03 | £5 RB Isolation Channel A Tri 1A1 ES TROUBLE Open Open
REFLASH P P
Aot adt | ES RB Spray Channel A Trip 1A2 ES TROUBLE Open Open
1SA7-05 | ES Analog Channel A on Test 19\1(;& 1A2 ES HPI Closed Closed
1SA7-06 ES HP Channel A Bypassed 12\1(3‘ 1A2ES LP! ) Closed Closed
1SA7-07 | ES LP Channel A Bypassed 1A1 ES TEST Closed Closed
1SA7-08 ES Channel 1 on Test 1A2 ES TEST Closed Closed
1SA7-09 ES Channel 5 on Test 1A1 RCPMP TEST Closed Closed
R‘1ESI'=AL7/-\1$?-I ES HP Injection Channel B Trip 1B1 ES TRIP Open Closed
1SA7-11 | E5 | P Injection Channel B Tri 1B2 ES TRIP Open Closed
REFLASH / P
1SA7-12 | £o RB Isolation Channel B Tri 1B1 ES TROUBLE Open 0
REFLASH solaton anne rp pel pen
1SA7-13 | £5 RB Spray Channel B Tri 182 ES TROUBLE Open Open
REFLASH RB Spray p ; p p
1SA7-14 | ES Analog Channel B on Test 15’;5‘ 182 ES HPI Closed Closed
1SA7-15 | ES HP Channel B Bypassed 13\1(,;3‘ 1B2ES LPI Closed Closed
1SA7-16 | ES LP Channel B Bypassed 1B1 ES TEST Closed Closed
1SA7-17 ES Channel 2 on Test 1B2 ES TEST Closed Closed
1SA7-18 | ES Channel 6 on Test 1A2 RCPMP TEST Closed Closed
,.\JES?ZAL% ES HP Injection Channel C Trip 1C1 ES TRIP Open Closed
IJES:S\ZS?-I ES LP Injection Channel C Trip 1C2 ES TRIP Open Closed
1SA7-21 | £o RB Isolation Channel C Tri 1C1 ES TROUBLE o 0
REFLASH solation anne rp pen pen
1SA7-22 .
REFLASH ES RB Spray Channel C Trip 1'C2 ES TROUBLE Open Open
1SA7-23 | ES Analog Channel C on Test 1§;F§‘ 1C2 ES HPI Open Closed
1SA7-24 | ES HP Channel C Bypassed : 15\1”;& 1C2ZESLPI ) Open Closed
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1SA7-25 | ES LP Channe! C Bypassed 1C1 ES TEST Closed Closed
1SA7-26 | ES Channel 3 on Test 1C2 ES TEST Closed Closed
1SA7-27 l ES Channel 7 on Test 1B1 RCPMP TEST Closed Closed
ES Even Logic Power Failure/Module ES ODD VOTER 1
1SA7-28 Removed MAN BYP Closed Closed
ES Odd Logic Power Failure/Module ES ODD VOTER 2
1SA7-29 Removed MAN BYP Closed Closed
1SA7-30 ES RB Spray Pwr Supply Fail or ES ODD VOTERS Closed Open
REFLASH | Channel A Module Removed TROUBLE P
ES RB Spray Pwr Supply Fail or ES ODD VOTERS
1SA7-31 | Channel B Module Removed TEST Closed Closed
ES RB Spray Pwr Supply Fail or ES ODD EMER '
1SA7-32 | Ghannel C Module Removed OVERRIDE Closed Closed
1SA7-33 | RC Pump Monitor Sys. Chan. #1 Trip ES HPI BYP PERMIT Open Closed
1SA7-34 | RC Pump Monitor Sys. Chan. #1 Test 1A1 RCPMP TRIP Open Closed
1SA7-35 ES Channel 4 on Test 1A2 RCPMP TRIP Open Closed
1SA7-36 | ES Channel 8 on Test ‘ 1B2 RCPMP TEST Closed Closed
. ES EVEN VOTER 1
1SA7-37 | ES HPI ES Bypass Permit MAN BYP Closed Closed
. ES EVEN VOTER 2
1SA7-38 | ES LPI ES Bypass Permit MAN BYP Closed Closed
1SA7-39 . . ES EVEN VOTERS
REFLASH RC Pump Monitor Sys. Chan. #2 Trip TROUBLE Open Open
1SA7-40 | RC Pump Monitor Sys. Chan. #2 Test ETSEg\fN VOTERS Closed Closed
. . ES EVEN EMER
1SA7-41 RC Pump Monitor Sys. Chan. #3 Trip OVERRIDE Open Closed
1SA7-42 | RC Pump Monitor Sys. Chan. #3 Test  |[ES LPI BYP PERMIT Closed Closed
1SA7-43 RC Pump Monitor Sys. Chan. #4 Trip 1B1 RCPMP TRIP Open Closed
1SA7-44 | RC Pump Monitor Sys. Chan. #4 Test 182 RCPMP TRIP Open Closed
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22.6 1SA18 PANEL

— :C‘orivtact_
“inputto. |
L Alarm (New)
1SA18-19 | RPS FWPT/Reactor Trip P.S. Alert fg)ARE (Moved to 1SAS- Closed Spare
1SA18-20 RPS FWPT/Reactor Channel Trip SPARE (Moved to 1SA5- Closed Spare
Bypass 50) .
1SA18-25 | RPS Gen. Turb/React Trip P.S. Alert gf)ARE (Moved to 1SAS- Closed Spare
RPS Gen. Turb/React Channel Trip SPARE (Moved to 1SA5- Spare
1SA18-26 Bypass 52) Closed
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| 23.0 NEW RPS/ESFAS KEYLOCKS and KEYSWITCHES } I
23.1 Door Keys

Unit 1 will have one key type for all RPS/ESFAS cabinét doors (different from the Unit 2 or 3 door
key type).
23.2 Keyswitches

23.2.1 The four RPS SHUTDOWN BYPASS Keyswitches for any solitary Oconee Unit use the
same key code. The keys are different for each Oconee Unit. Keys shall be non-
removable in the BYPASS position.

23.2.2 The four RPS MANUAL BYPASS Keyswitches for any solitary Oconee Unit use the same
key code. The keys are different for each Oconee Unit. Only one MANUAL BYPASS key
will be available for each Oconee Unit. Keys shall be non-removable in the BYPASS
position.

23.2.3 The five RPS Channel (A, B, C, D & E) PARAMETER CHANGE ENABLE Keyswitches,
three ESFAS Channel (A, B & C) PARAMETER CHANGE ENABLE Keyswitches and two
Voters (Voter 1 ODD, Voter 2 ODD, and the Status Computer in 1PPSCA0017 and Voter
1 EVEN, Voter 2 EVEN, and the Status Computer in 1PPSCA0018) PARAMETER
CHANGE ENABLE Keyswitches for any solitavry Oconee Unit use the same key code.
The keys are different for each Oconee Unit. Keys shall be non-removable in the
ENABLE position. ]

23.2.4 The four RPS Channel (A 'B, C & D) and the three ESFAS Channel (A, B & C) TRIP
Keyswitches for any solitary Oconee Unit use the same key code. The keys are different ‘
for each Oconee Unit. Keys shall be‘non-removab|é in the TRIP position.

23.2.5 Both ESFAS Voter 1 ODD & EVEN MANUAL BYPASS Keyswitches use the Samé key
code and both ESFAS Voter 2 ODD & EVEN MANUAL BYPASS Keyswitches use the
same key code, but they are different frorﬁ each other. The keys are different for each

Oconee Unit. Keys shall be non-removable in the BYPASS position.
23.3 RPS SHUTDOWN BYPASS Keyswitch

Note: Operation of the RPS SHUTDOWN BYPASS Keyswitches is administratively controlled by
Operations procedures. SHUTDOWN BYPASS Keyswitches will be taken to BYPASS only after
the unit has been shutdown (control rod drive breakers open). The SHUTDOWN BYPASS mode
is required for shutdown operations when the CRD breakers are closed (such as CRD testing,
zero power physics testing, and startup procedures.)

23.3.1 Each RPS Channel cabinet pair (A, B, C & D) includes a SHUTDOWN BYPASS
Keyswitch. ‘
23.3.2 Reference the RPS function sections for descriptions of the SHUTDOWN BYPASS

features for affected functions.
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23.3.3 The RPS SHUTDOWN BYPASS Keyswitches are administratively controlied (no
hardware or software interlocks). All RPS Channels may be placed in SHUTDOWN
BYPASS as required.

23.3.4 The RPS SHUTDOWN BYPASS Keyswitch status information is sent to the Statalarm
panel, 1SA5, windows 3, 15, 27, 39; see Section 22 for window descriptors.

23.3.5 The RPS SHUTDOWN BYPASS Keyswitch status information is also sent to the OAC via
the TXS Gateway.

23.3.6 The SHUTDOWN BYPASS Keyswitch is located at each RPS Channel and is operated
using a manual key. In the BYPASS position, the following RPS Reactor Trips are
affected: ‘
23.3.6.1 Low RCS Pressure Trip is bypassed,
23.3.6.2 Variable Low RCS Pressure (based on RCS temperature) Trip is bypassed,
23.3.6.3 Flux/Flow/Imbalance Trip is bypassed,
23.3.6.4 Reactor Coolant Pump Power Monitor Trips are bypassed,
23.3.6.5 High RCS Pressure Trip setpoint is lowered to 1710 psig.
23.3.6.6 High Flux Reactor Trip setpoint is lowered to 4% RTP.

23.4 RPS MANUAL BYPASS Keyswitch

23.4.1 Each RPS Channel cabinet pair (A, B, C & D) includes a MANUAL BYPASS Keyswitch.

23.4.2 The RPS MANUAL BYPASS Keyswitch allows putting the complete RPS Channel into
BYPASS for maintenance activities. This includes the power-down of the TXS computer
of the RPS Channel. If the RPS MANUAL BYPASS Keyswitch is in the BYPASS position,
it: ‘ '

23.4.2.1 provides 24V to the relays of the hardwired “2-out-of-4” trip logic in parallel to
the outputs of the TXS processor. This assures that the four output TRIP
relays remain energized independent of the status of the TXS processor.

23.4.2.2 sets the FAULT status of all input signals prior to sending input signal data to
the trip functions of the other channels, via the data links.

23.4.3 The RPS MANUAL BYPASS Keyswitches are administratively controlled (no hardware or
software interlocks). Administrative control SHALL allow only one RPS Channel in
BYPASS at a time. Only one MANUAL BYPASS key will be available for each unit.

23.4.4 The RPS MANUAL BYPASS Keyswitch status information is sent to the Statalarm panel
1SA5, windows 1, 13, 25, and 37; see Section 22 for window descriptors.

23.4.5 The RPS MANUAL BYPASS Keyswitch status information is also sent to the OAC via the
TXS Gateway. The existing hardwired computer points listed below will be deleted and
replaced with equivalent points using computer communications (OPC gateway to OAC).
New OAC point IDs and descriptions (including reset/set state messages for binary

points) will be issued during detailed modification design.
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ate' ge
01D2364 | RPS CH A MANUAL BYPASS (NOT .
BYPASS) (BYPASS) : Binary Gateway
01D2365 | RPS CH B MANUAL BYPASS (NOT
BYPASS) (BYPASS)
0O1D2366 | RPS CH'C MANUAL BYPASS (NOT
BYPASS) (BYPASS)
01D2367 | RPS CH D MANUAL BYPASS (NOT
BYPASS) (BYPASS)

Binary Gateway

Binary Gateway

Binary Gateway

23.5  RPS Logic Channel PARAMETER CHANGE ENABLE Keyswitch

23.5.1 Each RPS Channel cabinet pair (A, B, C, D) includes a PARAMETER CHANGE ENABLE
Keyswitch for the associated logic computer (which includes RPS functions for A, B, C,
and D, and ESFAS functions for A, B, and C located in the RPS cabinets).

23.5.2 The TXS system software controlé the access to the TXS processor by controlling the
operating modes of the computer. Under normal operating conditions, the TXS processor
is in the OPERATION mode. The PARAM Mode allows the modification/tuning of
software parameters. The TEST Mode allows disabling the application function and
forcing the output signals. The DIAG Mode allows download of new application software.
The permission to change from the OPERATION mode into the PARAM mode is
controlled by the RPS Logic Channel PARAMETER CHANGE ENABLE Keyswitch.
Placing the TXS processor into the TEST and DIAG modes requires first entering the
PARAM Mode from the TXS Service Unit and then making additional parameter changes
from the TXS Service Unit.

2353 The RPS Logic Channel PARAMETER CHANGE ENABLE Keyswitches are
administratively controlled (no hardware or software interlocks). Administrative control
shall allow only one RPS Channel to be ENABLED (or placed out of NORMAL operation)
at a time.

23.5.4 The RPS Logic Channel PARAMETER CHANGE ENABLE KeysWitch status information
is sent to the Statalarm panel 1SA5, windows 2, 14, 26, and 38; see Section 22 for
window descriptors.

23.5.5 The RPS Logic Channel PARAMETER CHANGE ENABLE Keyswitch status is sent to
the OAC via the TXS gateway.

23.6  RPS Channel TRIP Keyswitch

23.6.1 Each RPS Channel cabinet pair (A, B, C & D) includes a TRIP Keyswitch for the
associated logic computer.

23.6.2 If required, operations may place an RPS channel in TRIP (alt RPS channel functions) by
placing the associated channel TRIP Keyswitch in the TRIP position.
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23.6.3 The RPS TRIP Keyswitches are administratively controlled (no hardware or software
interlocks between channels prevents more than one channel from being placed in TRIP
at a time). Administrative control shall allow only one RPS Channel to be in TRIP at a
time.

23.6.4 Placing the RPS TRIP Keyswitch into the TRIP position shall result in a channe! trip of all
trip relays associated with that channel, and the status information is sent to the
Statalarm panel 1SA1, window 1, 13, 25, or 37; see Section 22 for window descriptors.

23.6.5 The RPS TRIP Keyswitch status shall be sent to the OAC via the TXS gateway.

ESFAS Logic Channel PARAMETER CHANGE ENABLE Keyswitch

23.7.1 Each ESFAS Channel cabinet (A, B & C) includes a PARAMETER CHANGE ENABLE
Keyswitch for the associated logic computer.

23.7.2 The TXS system software controls the access to the TXS processor by controlling the
operating modes of the computer. Under normal operating conditions, the TXS processor
is in the OPERATION mode. The PARAM Mode allows the modification/tuning of
software parameters. The TEST Mode allows disabling the application_ function and
forcing the output signals. The DIAG Mode allows download of new application software.
The permission to change from the OPERATION mode into the PARAM mode is
controlled by the ESFAS Logic Channel PARAMETER CHANGE ENABLE Keyswitch.
Placing the TXS processor into the TEST and DIAG modes requires first entering the
PARAM Mode from the TXS Service Unit and then making additional parameter changes
from the TXS Service Unit.

23.7.3 The ESFAS Logic Change PARAMETER CHANGE ENABLE Keyswitches are
administratively controlled (no hardware or software interlocks). Administrative control
shali allow only one ESFAS Channel to be ENABLED (or placed out of NO.RMAL
operation) at a time.

23.7.4 The ESFAS Logic Channel PARAMETER CHANGE ENABLE Keyswitch status
information is sent to the Statalarm panel 1SA7, windows 7, 8, 16, 17, 25, and 26; see
Section 22 for window descriptors.

23.7.5 The ESFAS Logic Channel PARAMETER CHANGE ENABLE Keyswitch status is sent to
the OAC via the TXS gateway.

ESFAS Voter Parameter CHANGE ENABLE Keyswitch

23.8.1 Each ESFAS Voter train (ODD & EVEN) includes a Voter PARAMETER CHANGE
ENABLE Keyswitch for the associated logic computers. This Keyswitch also enables
parameter changes to the associated ESFAS status cabinet processors (1PPSCA0017 or
1PPSCAQ0018).
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23.8.2 The TXS system software controls the access to the TXS processor by controlling the
operating modes of the computer. Under normal operating conditions, the TXS processor
is in the OPERATION mode. The PARAM Mode allows the modification/tuning of
software parameters. The TEST Mode allows disabling the application function and
forcing the output signals. The DIAG Mode allows download of new application software.
The permission to change from the OPERATION mode into the PARAM, mode is
controlled by the ESFAS Voter PARAMETER CHANGE ENABLE Keyswitch. Placing the
TXS processor into the TEST and DIAG modes requires first entering the PARAM Mode
from the TXS Service Unit and then making additional parameter changes from the TXS
Seryice Unit.

23.8.3 The ESFAS Voter PARAMETER CHANGE ENABLE Keyswitches are administratively
controlled (no hardware or software interlocks). Administrative control SHALL allow only
one set of Voter channels (ODD Voters including 1PPSCAQ0017 or EVEN Voters including
1PPSCA0018) to be ENABLED (or placed out of NORMAL operation) at a'time.

23.8.4 The ESFAS Voter PARAMETER CHANGE ENABLE Keyswitch status information is sent
to the Statalarm panel 1SA7, windows 31 and 40; see Section 22 for window descriptors.

23.8.5 The ESFAS Voter PARAMETER CHANGE ENABLE Keyswitc;h status is sent to the OAC
via the TXS gateway.

- ¢

ESFAS Voter MANUAL BYPASS Keyswitch

23.9.1 Both ESFAS Voter Channel cabinets (1PPSCA0012 — ODD & 1PPSCA0014 - EVEN)
include two ESFAS Voter MANUAL BYPASS Keyswitches, one for each Voter (1 and 2)
for a total of four MANUAL BYPASS switches.

23.9.2 The ESFAS Voter MANUAL BYPASS is a new function with no equivalents in the existing

ESFAS system. Each of the two ESFAS Actuation Trains (ODD and EVEN) has two
independent TXS processors (Voters). One of the Voters (Voter 1) is driven from the
three RPS logic Channels (Channel A from cabinets 1PPSCAQ0001/2, Channel B from
cabinets 1PPSCA0003/4, and Channel C from cabinets 1PPSCA0005/6). The other
Voter (Voter 2) is driven from the three ESFAS Logic Channels (channel A from cabinet
1PPSCAOQ009, channel B from cabinet 1PPSCA0010, and channel C from cabinet
1PPSCAO0011). Each Voter has the capability to actuate all of the ESF components of the
respective ESFAS actuation channel (ODD or EVEN).
In order to be able to perform maintenance on the ESFAS logic channels (cabinet
1PPSCAQ0009, 1PPSCA0010, or 1PPSCA0011) or on the RPS/ESFAS logic channels
(cabinets 1PPSCA0001/2, 1PPSCA0003/4, or 1PPSCA0005/6) without having the
coincident ESFAS logic reduced to a “1-out-of-2” situation, it is required that the
associated Voter (Voter 1 or Voter 2) handling the respective inputs, be placed into
MANUAL BYPASS. This is done with ESFAS MANUAL BYPASS keyswitches located in
ESFAS Actuation cabinets (1PPSCA0012 -~ ODD & 1PPSCA0014 - EVEN).
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23.9.3 The ESFAS Voter MANUAL BYPASS Keyswitches are administratively controlled (no
_hardware or software interlocks). Administrative control SHALL allow only one set of
Voters (ODD 1 and EVEN 1 or ODD 2 & EVEN 2) to be BYPASSED at a time during
normal operation. ESFAS Automatic Actuation by the affected Voter is blocked. The
MANUAL TRIP is still functional with the Voter in MANUAL BYPASS. Voter 1 ODD &
EVEN shall be keyed the same and Voter 2 ODD & EVEN shall be keyed the same.

23.9.4 The ESFAS Voter MANUAL BYPASS Keyswitch status information is sent to the
Statalarm panel 1SA7, windows 28, 29, 37, or 38; see Section 22 for window descriptors.

23.9.5 The ESFAS Voter MANUAL BYPASS Keyswitch status information is also sent to the

" OAC via the TXS Gateway.

23.10 ESFAS Logic Channel TRIP Keyswitch

23.10.1 Each ESFAS Logic Channel cabinet (A, B & C) includes a TRIP Keyswitch for the
associated logic computer. The TRIP Keyswitch shall also provide a TRIP input to the
associated ESFAS functions located in the RPS/ES cabinets (Channel A, B, & C).

23.10.2 If required, operations may place an ESFAS channel in TRIP (all ESFAS channel
functions) by placing the associated channel TRIP Keyswitch in the TRIP position. This
will also place the ESFAS logic Channel (A, B & C) located in the RPS cabfnet‘s in TRIP.

23.10.3 The ESFAS TRIP Keyswitches are administratively controlled (no hardware or software
interlocks). Administrative control shall allow only one ESFAS Channel (and associated
RPS/ES Channel) to be in TRIP at a time. ,

23.10.4 The ESFAS TRIP Keyswitch ‘status information is sent to the Statalarm panel 1SA7,
windows1 & 2, 10 & 11, 19 & 20; see Section 22 for window descriptors.

23.10.5 The ESFAS TRIP Keyswitch status is sent to the OAC via the.TXS gateway.

¥
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23.11 RPS Channel E PARAMETER CHANGE ENABLE Keyswitch

23.11.1 The RPS Channél E cabinet includes a. PARAMETER CHANGE ENABLE Keyswitch for
the associated logic computer.

23.11.2 The TXS system software controls the access to the TXS processor by controlling the
operating modes of the computer. Under normal operating conditions, the TXS processor
is in the OPERATION mode. The PARAM Mode allows the modification/tuning of
software parameters. The TEST Mode allows disabling the application function and
forcing the output signals. The DIAG Mode allows download of new application software.
The permission to change from the OPERATION mode into the PARAM mode is
controlled by the PARAMETER CHANGE ENABLE Keyswitch. Placing the TXS
processor into the TEST and DIAG modes requires first entering the PARAM Mode from
the TXS Service Unit and then making -additional parameter changes from the TXS
Service Unit.

23.11.3 The RPS Channel E PARAMETER CHANGE ENABLE Keyswitch is administratively
controlled (no hardware or software interlocks).

23.11.4 The RPS Channel E PARAMETER CHANGE ENABLE Keyswitch status is sent to the
OAC via the TXS gateway.
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24.0. NEW RPS / ESFAS OAC COMPUTER INTERFACE
The replacement RPS/ESFAS channels shall interface with the OAC. Data shall be transferred from each

RPS/ESFAS channel to the OAC in a secure and reliable manner for all modes of operation including
normal operation, testing and calibration. The communication between the ESFAS and OAC will be
accomplished in a manner that ensures electrical isolation and also ensures that no credible OAC fault or
failure can adversely affect the ability of the RPS/ESFAS to perform its safety functions when required.
The new RPS/ESFAS OAC interface shall be an OPC Gateway: a single, non-redundant data link from the
RPS/ESFAS to the OAC. The information from each of the RPS/ESFAS channels in Unit 1 shall be
combined into one data link. The data link will be used to provide RPS/ESFAS parameters (RPS/ESFAS
inputs, RPS/ESFAS outputs, RPS/ESFAS internal status, etc.) to the OAC. The RPS/ESFAS shall not
receive any parameters from the OAC.

The OAC interface (gateway) shall use an OLE for Process Control (OPC) éorhmunication interface; see
specification 0S8S-0340.00-00-0003, Revisidn 0, “OAC OPC Communications Interface Project

Specification” for more information.
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25.0 General RPS/ESFAS System Monitoring, Alarming, Testing, Calibration, &
Failure Handling Requirements

251 CHANNEL CHECK (analog input deviation from 2.Min/2.Max)

(Technical Specification Requirement)

25.1.1 The Oconee Technical Specification (T.S.) definition of a CHANNEL CHECK: “A
CHANNEL CHECK shall be the qualitative assessment, by observation, of channel
behavior during operation. This determination shall include, where possible, comparison
of the channel indication and status to other indications or status derived from
independent instrument channels measuring the same parameter.”

25.1.2 The new RPS/ESFAS hardware and software shall provide automatic monitoring of each
of the analog input signals, and perform software limit checking against required
acceptance criteria so that the T.S. requirement for a CHANNEL CHECK is continuously
being performed. If a channel fails the acceptance criteria, it shall be alarmed (OAC
alarm & Statalarm window) so that the Operator may take appropriate action.

25.1.3 Channel Comparisons of the following analog RPS signals shall be performed in order to
provide the monitoring functions currently performed manually by Operations as required
by the current ONS Technical specifications: NI Power Range Total Power, RC Narrow
Range Pressure, RC Hot Leg Temperature (Thot), and RC Total Flow.

25.1.4 Channel Comparisons of the following analog ESFAS signals shall be performed in order
to provide the monitdring functions currently performed manually by Operations as
required by the current ONS Technical speciﬁcations: RC Wide Range Pressure, Reactor
Building Pressure. ‘ '

25.1.5 Provisions shall be made to allow two sets of alarm limit values for RC 'Narrow Range
Pressure Channel Comparison alarms, one set for 4 RC pump operation, and another set
for <4 RC pumps running. Software shall use RC Pump status to automate swapover of
Channel Comparison alarm settings. The software shall have- provisions to allow
maintenance to manually select via a GSM screen (1) automatic selection of the
comparison set of values (automatic selection based on either 4 pumps running or less
than 4 pumps running), (2) manually select 4 pump comparison set, or (3) manually
select <4 pump comparison set.

25.1.6 Deleted.
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25.1.7 Provisions shall be made to allow two methods of Channel Comparisons for Thot
signals. Method 1 - Compare Loop A Thots (Ch. A to Ch. B) & Compare Loop B Thots
(Ch. C to Ch. D). Methbd 2 - Compare all four Thot signals together (Thot Loop A and
Thot Loop B). Software shall use RC Pump status to automate swapover of Channel
Comparison alarm settings. With <4 RC pumps running, use Method 1. With 4 pumps
running, use Method 2 (compare all signals). The software shall have provisions to allow
maintenance to manually select via a GSM screen (1) automatic selection of the
comparison set of values (automatic selection based on either 4 pumps running or less
than 4 pumps running), (2) manually select 4 pump comparison set (Method 2), or (3)

manually select <4 pump comparison set (Method 1).
25.2  FUNCTIONAL TEST

(Technical Specification Requirement)

25.2.1 The Oconee Technical Specification definition of a CHANNEL FUNCTIONAL TEST: “A
CHANNEL FUNCTIONAL TEST shall be:

Analog and bistable channels - the injection of a simulated or actual signal into the
channel as close to the sensor as possible to verify OPERABILITY, of all devices in the
channel required for channel OPERABILITY.”

Digital computer channels — the use of diagnostic programs to test digital computer
hardware and the injection of simulated process data into the channel to verify channel
operability. : )

The CHANNEL FUNCTIONAL TEST may be performed by means of any series of
sequential, overlapping or total channel steps so that the entire channel is tested. -

25.2.2 The new RPS/ESFAS hardware and software shall provide the capability to perform
periodic, semi-automatic channel Functional Testing.

25.2.3 The TXS Test Machine plug shall be designed such that when the plug is inserted into an
RPS channel or ES channel, +24VDC will automatically be applied to a digital input and
providev the logic to block the propagation of the input signal through the channel so that
test signals may be injected into the input without tripping the channel. The RPS/ESFAS
Test Enable status information is sent to the Statalarm panel 1SAS5, vyindows 2, 14, 26,
38 (hardwired output of the RPS/ESFAS Channel A, B, C & D logic computers). The
ESFAS Test Enable status information is sent to the Statalarm panel 1SA7, windows 7,
8, 16, 17, 25, 26, 31, 40 (hardwired output of the ESFAS Channel A1, A2, B1, B2, C1,
C2, and ODD & EVEN Voter logic computers). '
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25.2.4 The TXS Test Machine can provide an automated means to inject various input test
signals into the analog and contact input modules of each channel. The Test Machine is
designed to connect to the input circuitry via a plug connector and also connect to the
Service Unit via Ethernet data link, in order to receive information about the acquired loop
signal values. The testing is semi-automatic, and can include a Graphical Service Monitor
(GSM) interactive user-interface. The test machine and service unit -combination can
include a user friendly, menu driven graphical interface (Human Machine Interface -
HMI). The machine graphics can provide maintenance, testing and operator required HMI
interface functions, such as setpoint or other software variable settings changes and

initiation, recording and printing out of test reports and documentation.
25.3  CHANNEL CALIBRATION

{Technical Specification Requirement)

25.3.1 The Oconee Technical Specification definition of a CHANNEL CALIBRATION: *A
CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel output
such that it responds within the necessary range and accuracy to known values of the
parameter that the channel monitors. The CHANNEL CALIBRATION shall encompass
the entire channel, including the required sensor, alarm, display, and trip functions, and
shall include the CHANNEL FUNCTIONAL TEST. Calibration of instrument channels with
resistance temperature detector (RTD) or thermocouple sensors may consist of an in-

2 place qualitative assessment of sensor behavior and normal calibration of the remaining
adjustable devices in the channel. The CHANNEL CALIBRATION may be performed by
means of any series of sequential, overlapping, or total channel steps so that the entire
channel is calibrated.” ‘

25.3.2 The new RPS/ESFAS shall provide the capability to perform periodic, semi-automatic
CHANNEL CALIBRATIONS. Calibrations for loops with field transmitters are performed
by using Measuring and Test Equipment to calibrate the transmitters locally at the
transmitter. The RPS/ESFAS loops may be calibrated from the field transmitters through
to the TXS or by injecting test signals into TXS input modules. Digital engineering units
are readout at the TXS Service Unit for all calibrations. If the analog loops ‘provide
outputs to indicators, these indicators shall be included in the Channel Calibration. The
CHANNEL FUNCTIONAL TEST will be conducted as an integral part of the CHANNEL
CALIBRATION so that the system is tested from analog input through the entire system
to verify alarms, interlocks, displays and trip function operability as well as to perform
output tests (GO / NO-GO), as required. ‘

25.3.3 The GSM “Input Signal Monitoring” screens shall be provided to monitor and record the
analog and binary inputs to the TXS during the CHANNEL CALIBRATION tests. To

prevent adverse system actions while performing these tests, the analog or binary signals



Page 159 of 209 » CALCULATION OSC-8623, Rev. 11 |
RPS & ESFAS Functional Description Section 25
General RPS/ESFAS System Monitoring, Alarming, Testing, and Calibration Requirements

under test may be placed in Bypass using the GSM “Trip / Bypass” screens. See Section
25.6 GSM Screens.

25.4 Analog Signal Monitoring

25.4.1 All analog signals from field sensors shal! be sent to the OAC gateway.

25.4.2 Analog signals from field sensofs that deviate from predetermined parameters shall be

alarmed to the OAC gateway.

25.5 New OAC Alarms

Additional new OAC gateway alarm points for system status shall be developed during the

detailed design. These new alarm points shall include, but are not limited to:

25.5.1 New OAC gateway points for detectable signal failure alarms.

25.5.2 New OAC gateway points for Channel Check Failure alarms

25.5.3 New OAC gateway points for all process binary contact input trip alarms (pressure switch
contact trip alarms, RCPPM contact trip alarms, etc).

25.5.4 New OAC gateway points for all RPS and ES Channel Trips.

25.5.5 New OAC gateway points for all 2nd Min/2nd Max functional trips and binary functional
trips.

25.5.6 New OAC gateway points for all channel specific functional trip statuses.

:25.5.7 New OAC gateway points for NI Variable High Flux Trip value and Variable High FIdux

Trip Select status.

25.5.8 System trouble alarms — hardware, software, and diagnostics.

25.5.9 Maintenance Bypasses (and Maintenance Test features that result in bypasses) of
instrument signals and of channel trip/actuation functions shall be élarmed over the
gateway so that local indication is provided in the control room in accordance with IEEE-

603-1998 section 5.8.3 requirements.
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25.6

GSM Screens

Graphical Service Monitor Screens shall be provided for human-machine interface. The design

details of the GSM screens shall be developed with input from ONS for maintenance and

operations considerations, and the organization of screens and functions in a manner different

than described below is allowed. ONS shall review and approve the final GSM screen design

details, preliminary information is provided below:

25.6.1 TXS System Overview Screen — The purpose of this screen is to show the trip, bypass,
’ fault, test status, and channe! deviation for each CPU in the RPS/ESFAS system,.

25.6.2 RPS High Flux Variable Setpoint Screen — The purpose of this screen is to allow the High
Flux Variable setpoint to be enabled and adjusted as described in Options B.7 and B.7a

of the proposal.

25.6.3 RPS Trip/Bypass Screens — The purpose of these screens is to allow placing individual
input signals into the Tripped or Bypassed condition, including at least one each showing
all four channels of: Neutron Flux Power Range; RC Hot Leg Temp; RC Flow (A & B); RC
Pressure; RB Pressure; MFP Trip (A & B); Main Turbine Trip and each RCP (4 screens)
Power Monitor.

25.6.4 RPS RC Flow Gain Calibration Screen — Provide screen and programming needed to
obtain RC average flow data for the 8 flow transmitters (4 for A loop, 4 for B loop) and for
inputting new manually calculated Total Flow Gain into the Flux/Flow/Imbalance Trip
algorithms for each channel. These functions are required to replace the average flow
data provided by the existing STAR computer which provided an average flow using 20
data samples per transmitter. The average flow data was then used for manually
calculating a new Total Flow Gain and calibrated into each channels Flux/Flow/Imbalance
Trip algorithms. Reference IP/0/A/0305/004 “RPS Flow Check.”

25.6.5 RPS Reactor Trip Test Screens - Separate screen for each channel for RPS trip relay
testing is required. These screens provide for Tech. Spec. required monthly Reactor Trip
breaker time response testing and for trip relay logic testing. The screens shall provide
the ability to trip each of the four RPS trip relays in each channel such that all logic
combinations can be tested (1/4, 2/4, etc). Trip relay checkback status for each relay and
UV checkback status shall be provided on the screens.

25.6.6 RPS Output Test Screens — Tests for binary outputs including Statalarm outputs and
Events Recorder outputs. Binary outputs to trip relays are excluded, since they are
provided on the separate Reactor Trip Test screens described above.

25.6.7 Deleted.
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25.6.8 RPS Flux/Flow Screen Scaling — These screens will show all four chanﬁels of Flux to
Flow parameters, all four channels of Main Turbine Trip as well as a screen for all four
channels of pressure parameters.

25.6.9 RPS Screen for 3 RCP Operation - This screen will provide manual mode selection for 3
or 4 RCP operation and will have the capability to automaticaily enable 3 RCP mode.
They will depict all four RPS channels and provide individual command fields for RCS
Tuot and Narrow Range Pressure.

25.6.10 ESF Trip/Bypass — Screens shall be provided to show the measured field input data
grouped together for each set of ESFAS trip signals (eg. One screen each showing all six
channel sets for: RC pressure transmitter inputs; RB pressure inputs and RB pressure
switch inputs).

25.6.11 ESFAS Interchannel Trip Screens. - This screen shows all six ESF channels to allow
placing individual input signals into the tripped state and/or return them to normal '
operation. This allows the user to trip all incoming process signals from either one or
both ESF channels in order to meet Technical Specification Requirements for testing.

25.6.12 ESFAS Go/No Go Output Test Screens — Eight screens (one for each output channel) for
testing binary outputs to actuated field devices.

25.6.13 ESFAS Annunciator Output Test Screens — Two screens (one for each voter) for testing

binary outputs to Statalarms.

25.6.14 An ESFAS Wide Range Pressure Swapover Screen shall be proi/ided to allow the WR
RC Pressure signal going to the recorder to be-manually switched from Ch. A to B, or
from Ch. B to A. See Section 20.8.

25.6.15 Miscellaneous Function screens — individual screens for CRC verification, EEPROM

Parameter Updates and to verify system parameters.
25.7 Failure Handling Requirements

25.7.1 RPS/ESFAS Process Signal Input Failures — Failed/faulted input ‘signals shall be
excluded from processing in the 2™ Min/2™ Max and coincidence logic trip/actuation
functions comparing all channels. Failed/faulted signals shall also be excluded from
channel comparison functions. 2™ Min/2™ Max and coincidence logic trip/actuation
functions comparing all channels which use signals derived from multiple process signal
types (such as flux/flow/imbalance) shall exclude from processing derived signals which
have one or more failed/faulted process input signal. Alarms shall occur on any process

input signal fault.
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25.7.2

25.7.3

25.74

25.7.5

25.7.6

25.7.7

Statalarms generated as the result of channel check comparisons shall be masked while
the process signal is being manually bypassed or manually tripped./ Computer points

generated as the result of channel check comparisons shall not be masked while the

process signal is being manually bypassed or manually tripped. These alarms

(computer points and Statalarms) shall be masked when the process signal is in test. -
Channel specific functional trip status (computer points, Statalarms, or event recorder
points) shall not be masked while the process signal is being'manually bypassed or
while in test.

For RPS, a failure of all four process input signals for an RPS trip function shall result in
a reactor trip signal. Alarms shall occur on any process input signal fault.

For ESFAS, a failure of all three process input signals for an actuation function shali not
result in an inadvertent ESF actuation due to the faulted signals. Alarms shall occur on
any process input signal fault.

RPS Interchannel Communications Failures — A total failure of all RPS inter-channel
communications over fiber optic cables for Channels A, B, C, and D shall result in a 1/1
trip logic for each channel trip function such that the RPS system as a whole will remain
operable. Alarms shall occur on any communications failure.

ESFAS Interchannel Communications Failures — A total failure of all ESFAS inter-
channel communications over fiber optic cables for Channels A, B, and C shall resultin a
1/1 trip logic for each channel trip function such that the ESFAS system as a whole will

remain operable. Alarms shall occur on any communications failure.
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26.0 GROUNDING REQUIREMENTS

26.1 TXS System Grounding Requirements

26.1.1 Each TXS cabinet shall include an isolated ground bar to be connected to Oconee
Isolated Instrument Ground. This ground bar shali be located close to the bottom of the
cabinet.

26.1.2 Each cabinet shall also include a ground bar which shall be connected to the cabinet.
This ground will be connected to the Oconee Station Ground.

26.1.3 The Oconee Grounding requirements and the TXS guidelines shall be reviewed and

applied as required during the detailed modification design phase.
26.2 Oconee Grounding References

The following Oconee documents provide requirements and guidance for grounding equipment,

armored and shielded cables.

26.2.1 MPGE-005, “Shielding and Grounding Sensitive Equipment.”

26.2.2 OEE-15, “Instrumentation and Control Cables Installation Procedures” (& OEE-15 series
of drawings, as appropriate). )

26.2.3 0-900, “Auxiliary Building Grounding Block Diagram Isolated Ground System *

26.2.4 0-903, “Grounding Block Diagram Isolated Ground System”

26.3 TXS Grounding Reference

EMF-2342(P), “Shielding and Grounding Guidelines for Application of TELEPERM XS~
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27.0 ESFAS Document References

The following references include references from the 1SD for modification NSM-X3075, “Engineered

Safety Feature Actuation System (ESFAS) Replacement”.
271 AREVA Proposal

AREVA Proposal No. 1&C01-1.0 DPC, dated July 25, 2001.

AREVA Change Order Number 2004-02, Wide Range RC Pressure Changes, approved by Duke
letter dated 12/2/2004.

AREVA Change Order Number 2004-03, Replace ESFAS Master Trip Wide Range RC Pressure
Changes, approved by Duke letter dated 12/2/2004.

AREVA Change Order Number 2004-07, ESFAS Status Panel Changes, approved by Duke letter
dated 12/2/2004. .

AREVA Change Order Number 2005-01, Diverse LPI approved by Duke letter dated 4/4/2005
AREVA Change Order Number 2005-08, Development of Graphical Service Monitor Capability
(Screens), approved by Duke letter dated 4/19/2005.

AREVA Change Order Number 2005-08 Supplemental Ciarification #1, March 16, 2005.

AREVA Change Order Number 2007-02, Diverse HPI approved by Duke letter dated 12/19/2007.

27.2  Technical Specifications & Bases

Section 3.3.5 and Bases, “Engineered Safeguards Protective System (ESPS) Analog
Instrumentation” ‘.

Section 3.3.6 and Bases, “Engineered Safeguards Protective System (ESPS) Manual Initiation”
Section 3.3.7 and Bases, “Engineered Safeguards Protective System (ESPS) Digital Automatic

Actuation Logic Channels”
27.3 UFSAR

Section 3.1, “Conformance with NRC General Design Criteria”
Table 3-68, “Electrical Equipment Seismic Qualification”
Chapter 6, “Engineered Safeguards.”
Chapter 7, “Instrumentation and Control”
Section 7.1, “Introduction”
Section 7.3, “Engineered Safeguards Protective System.”
Table 7-2, “Engineered Safeguards Actuation Conditions.”
Table 7-3, “Engineered Safeguards Actuated Devices.”
Table 7-5, “NNI Inputs to Engineered Safeguards.”
Figure 7-5, “Engineered Safeguards Protection System.”
Section 9.5.1.4.3, “Electric Cable Construction, Cable Tray and Cable Penetrations”
Section 8.3.2.1.4, “120 VAC Vital Power Buses”
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Chapter 15, “Accident Analysis”
Table 15-35. “Trip Setpoints and Time Delays Assumed in Accident Analyses”

274 Equipment Specifications '

0SS-0311.00-00-0012, Revision 5, “Engineered Safeguards Features Actuation System (ESFAS)
Replacement Project Specification”
088-0340.00-00-0003, Revision 1, “OAC OPC Communications Interface Project Specification”

27.5 Design Basis Document
088-0254.00-00-2003, Engineered Safety Features Actuation System » 7

27.6 Duke and Vendor Drawings

0 -0705 ONE LINE DIAG. 120VAC & 125 VDC STATION AUX CIRCUITS
INSTRUMENTATION VITAL BUSES
0 -0711-02 OUTLINE UNIT CONTROL BOARD 1UB2

0-0711-02-01 COMPONENT INDEX UNIT CONTROL BOARD 1UB2
0 -0711-BC CONNECTION DIAGRAM UNIT CONTROL BOARD 1UB1 & 1UB2

0-0711-E CONNECTION DIAGRAM UNIT CONTROL BOARD #1UB2

O -0711-F CONNECTION DIAGRAM UNIT CONTROL BOARD #1UB2

0-0711-G CONNECTION DIAGRAM UNIT CONTROL BOARD #1UB2

0 -0711-H CONNECTION DIAGRAM UNIT CONTROL BOARD NO. 1UB2

0O -0711-H1 CONNECTION DIAGRAM UNIT CONTROL BOARD NO. 1UB2

0-0711-K CONNECTION DIAGRAM UNIT CONTROL BOARD #1UB1 & #1UB2

0-0711-L CONNECTION DIAGRAM UNIT.CONTROL BOARD #1UB2

0 -0714-02 OUTLINE VERTICAL BOARD 1VB2

0-0714-02-01  COMPONENT I.N,DEX VERTICAL BOARD 1VB2

O -0714-H CONN/DIAG. VERTICAL BOARD #1VB2 INSIDE FRONT VIEW

0O -0714-H1 C/D VERTICAL BOARD #1VB2 & 1VB3 INSIDE FRONT VIEW

0 -0714-H2 . CONNECTION DIAGRAM VERT BD #1VB2 & 1VB3 INSIDE FRONT VIEW

0 -0714-H3 - CONNECTION DIAGRAM VERTICAL BOARD NO. 1VB2 INSIDE FRONT
VIEW

0 -0714-I" C/D VERTICAL BOARD #1VB2 INSIDE REAR VIEW

0O -0714-N SECTIONS & DETAILS VERTICAL BOARD #1VB2

0-0714-0 MISCELLANEOUS CONNECTIONS DIAGRAM VERTICAL éOARDS NO
1VB1, 1VB2 & 1VB3

0 -0714-S CONNECTION DIAGRAM VERTICAL BOARD 1VB2 INSIDE FRONT VIEW

0 -0715-11 ELECTRICAL CONTROL BOARD PANEL NO. 1EB7 TEST PANEL POINT
TABULATION

0 -0721-A C/D - VALVES - HIGH PRESS. INJECTION & PURIFICATION SYSTEM
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0 -0722-A C/D - LP INJECTION & DECAY HEAT REMOVAL SYSTEM

0-0723 C/D - CORE FLOODING & RB SPRAY SYSTEMS

0-0733 C/D - COMPONENT COOLING SYSTEM & SPENT FUEL COOLING SYSTEM

0 -0736-B MISCELLANEOUS C/D CHEMICAL ADDITION SYSTEM

0 -0737-F C/D - WASTE DISPOSAL SYSTEM

0-0739 C/D PENT. RM. VENT. SAMPLE & R.B. PURGE SYS. & R.B. AUX. VENT.
' FANS .

0 -0742-A C/D - MOTOR OPERATED VALVES L.P. SERVICE WATER SYSTEM

0 -0747-C CONNECTION DIAGRAM - COND . SYS. - DIAPHRAM OPER. VALVES

0-0751-01-03  CONNECTION DIAGRAM 7KV SWITCHGEAR TERM BOX 1TB342

0 -0751-B INTERCONNECTION DIAGRAM - 4KV SWITCHGEAR NO. 1TC

0-0751-D INTERCONNECTION DIAGRAM - 4KV SWITCHGEAR NO. 17D

0 -0751-F INTERCONNECTION DIAGRAM - 4KV SWITCHGEAR NO. 1TE

0-0751-K INTERCONNECTION DIAGRAM 4 KV SWITCHGEAR #B1T

0-0751-M INTERCONNECTION DIAGRAM 4 KV SWITCHGEAR #B2T

0 -0751-N INTERCONNECTION DIAGRAM 4 KV SWITCHGEAR #B2T

0-0751-0 LAYOUT & INTERCONN. DIAG. TRANSFER CONTR. PNL. ITC PA

0O -0752-A15 /D MOTOR CONTROL CENTER #1XS1 UNITS #F1, F2, F3, F4
0 -0752-A17 I/D MOTOR CONTROL CENTER #1XS1 UNITS #R1, R2, R3, R4
0O -0752-A19 I/D MOTOR CONTROL CENTER #1XS2 UNITS #F1, F2, F3, F4
O -0752-A20 I/D MOTOR CONTROL CENTER #1XS2 UNIT.S #R1, R2, R3, R4

O -0753-B C/D EMERGENCY POWER SWITCHING LOGIC PANEL NO. 1EPS LP1
CHANNEL A

0 -0753-C C/D EMERGENCY POWER SWITCHING LOGIC PANEL NO. 1EPS LP1
CHANNEL B

O -0753-I C/D EMERGENCY POWER SWITCHING LOGIC PANEL NO. 1EPS LP2

0 -0753-4 C/D EMERGENCY POWER SWITCHING LOGIC PANEL NO. 1EPS LP2

0 -0753-L C/D KEOWEE EMERGENCY START PANEL

0 -0755 CONNECTION DIAGRAM STATALARM INPUT CABINET NO. 1SAC

0-0757 OUTLINE ODD CHANNELS ENG. SAFEGUARDS RELAY CAB. 1ESTCI

0O -0757-A C/D ODD.CHANNELS ENG. SAFEGUARDS TERMINAL CAB. NO. 1ESTC1

0 -0757-B OUTLINE EVEN CHANNELS ENG . SAFEGUARDS RELAY CAB. 1 ESTC2

0 -0757-C C/D EVEN CHANNELS ENG. SAFEGUARDS TERMINAL CABINET 1ESTC2

0 -0757-D OUTLINE ENGR. SAFEGUARDS ODD-EVEN CHANNELS RELAY C AB.
1ESTC3

0O -0757-E CONNECTION DIAGRAM ODD-EVEN CHANNELS ENGINEERED

SAFEGUARDS LIGHTS
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O -0757-E-1

O -0757-F

0 -0757-G

O -0757-H

0 -0757-I

0 -0757-J

0 -0757-K

0 -0757-L

0 -0767-A10

0 -0767-A11

0O -0767-A16

0 -0767-A17

O -0767-A18

0 -0767-A20

, O-0767-A21

O -0767-A22

O -0767-A59

O -0785-B

O -0785-D

0 -0790-B

0 -0790-C

0 -0790-C1

0 -0790-D

0O -0790-D1
0 -0790-D2
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C/D ODD/EVEN CHANNELS ENGINEERED SAFEGUARDS CAB. NO.

1ESTC3

CONNECTION DIAGRAM ODD-EVEN CHANNELS ENGINEERED
SAFEGUARDS LIGHTS

CONNECTION DIAGRAM ENGINEERED SAFEGUARDS NORMAL
CONTROL CABINET 8

CONNECTION DIAGRAM ENGINEERED SAFEGUARDS NORMAL

CONTROL CABINET 9
CONNECTION DIAGRAM ENGINEERED SAFEGUARDS LOGIC CABINETS

4&5
CONNECTION DIAGRAM ENGINEERED SAFEGUARDS LOGIC CABINETS
6&7
CONNECTION DIAGRAM ENGINEERED SAFEGUARDS ANALOG

CABINETS 1, 2, 3
CONN DIAG EVEN CHANNELS AUX RELAY CAB NO. 1ESTC2A

C/D R.B. PEN. PEN. #ED10, TYPE D PEN.

C/D R.B. PEN. PEN. #ED11 TYPE D PEN.

C/D R.B. PEN. PEN. #WD6 T YPE D PEN.

C/D R.B. PEN. PEN. #WD7, TYPE D PEN.

C/D R.B. PEN. TYPE D WD8

CONN. DIAG. REACTOR BLDG. PENETRATIONS TYPE -J-PENETRATIONS
NO.EA12&13 -

CONN. DIAG. REACTOR BLDG. PENETRATIONS TYPE-J- PENETRATIONS
NO. EC4 & WAT1

CONN. DIAG. REACTOR BLDG. PENETRATION TYPE -J- PENETRATIONS
NO. WA13

CONNECTION DIAGRAM REACTOR BLDG PENETRATION TYPE D6
PENETRATION NO.' WA3

CONNECTION DIAGRAM INTEGRATED CONTROL SYSTEM BAILEY -
CABINETSNO 4 &5 ‘

CONNECTION DIAGRAM INTEGRATED CONTROL SYSTEM BAILEY
CABINETS NO. 8 & 9

CONNECTION DIAGRAM COMPUTER CAB.

CONNECTION DIAGRAM COMPUTER CAB.

CONNECTION DIAGRAM COMPUTER CAB. G-1 REAR WALL
CONNECTION DIAGRAM COMPUTER CAB.

CONNECTION DIAGRAM COMPUTER CAB. G-2 LEFT SIDE WALL
CONNECTION DIAGRAM COMPUTER CAB. G-2 LEFT SIDE WALL
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0O -0790-E
O -0790-E1
O -0790-E2
0 -0790-E3
0O -0790-F

- 0 -0790-P
O -0790-P1
0 -0791-H
0 -0791-1
0 -0791-12
0O -0985-C4

0-422-BB-2

0-422-BB-02-01

0-422-BB-3
0-422-EE-1-A

-0-422-EE-1-B
O EE-14-B2

O EE-14-B2A
'O EE-14-B5
O EE-14-B6
O EE-117-1H
O EE-117-1I

O EE-117-6
O EE-117-6-B
O EE-117-23
O EE-117-23-B
O EE-117-47
O EE-117-48
O EE-117-49
O EE-117-50
O EE-117-62
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CONNECTION DIAGRAM COMPUTER MISC. MONIT. THERMOCOUPLES
CONNECTION DIAGRAM COMPUTER CAB. G-2 REAR WALL
CONNECTION DIAGRAM COMPUTER CAB. G-2 REAR WALL
CONNECTION DIAGRAM COMPUTER CAB. G-2 REAR WALL
CONNECTION DIAGRAM MISC. COMPUTER MONITORED EQUIPMENT
CONNECTION DIAGRAM COMPUTER CAB. G-7 LEFT SIDE WALL
CONNECTION DIAGRAM COMPUTER CAB. G-7 LEFT SIDE WALL
CONNECTION DIAGRAM COMPUTER CAB. -1 LEFT SIDE WALL
CONNECTION DIAGRAM COMPUTER CAB. I-2 LEFT SIDE WALL
CONNECTION DIAGRAM COMPUTER CAB. }-2 LEFT SIDE WALL
CONNECTION DIAGRAM STANDBY SHUTDOWN FACILITY EOC SYS
RIGHT FRONT HALF SSF IC1

REACTOR COOLANT PRESSURE TRANSMITTERS “A” — UNIT 1
REACTOR COOLANT PRESSURE TRANSMITTERS “B” — UNIT 1
REACTOR COOLANT PRESSURE TRANSMITTERS LOOP A

- INSTRUMENT DETAIL REACTOR BUILDING PRESSURE

REACTOR BUILDING PRESSURE INSTRUMENTATION

WIRE AND CABLE TABULATION PREFAB CABLES FOR BAILEY SYSTEM
TYPE E2 -

WIRE AND CABLE TABULATION PREFAB CABLES FOR BAILEY SYSTEM
TYPE E2 ) '
WIRE AND CABLE TABULATION PREFAB CABLES FOR BAILEY SYSTEM
TYPE D1 ‘
WIRE AND CABLE TABULATION PREFAB CABLES FOR BAILEY SYSTEM
TYPE D2

E/D STANDBY BREAKER CLOSING INITIATION & LOAD SHEDDING
INITIATION & TESTING |

E/D STANDBY BREAKER CLOSI NG & LEAD SHEDDING INITIATION &
TESTING

E/D 4160 V SWTGR. #B1T ST ANDBY FEEDER BRKR. UNIT #5

E/D 4160 V SWTGR. #B1T ST ANDBY FEEDER BKR. UNIT #5

E/D 4160 VOLT SWGR. #B2T STANDBY FDR. BKR. UNIT 9

E/D 4160 VOLT SWGR. #B2T STANDBY FDR. BKR. UNIT 9

E/D 4160 V SWGR #1TC UNIT #9 HP. INJECT PUMP MOTOR #1A

E/D 4160 V SWGR. #1TC L.P. INJECT. PUMP MOTOR #1A UNIT #10

E/D 4160 V SWGR. #1TC REACTOR BLDG. SPRAY PUMP MOTOR #1A

E/D 4160 V SWGR #1TC L.P. SERVICE WATER PUMP MOTOR #A UNIT #12
E/D 4160 SWGR. #1TD - H. P. INJECTION PUMP MOTOR N O. 1C
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O EE-117-63
O EE-117-64
O EE-117-76
O EE-117-83

O EE-117-83-A

O EE-117-100
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E/D 4160 V SWGR #1TD - L.P . INJECTION PUMP MOTOR NO . 1B

E/D 4160V SWGR #1TD - - REACTOR BLDG. SPRAY PUMP MOTOR NO. 1B
E/D 4160VSWGR. #1TE - H.P . INJECT. PUMP MOTOR NO. 1B

E/D 4160V SWGR. #1TD - L. P. SERVICE WATER PUMP MOTOR NO. B

E/D 4160V SWGR #1TD & 2TD L.P. SERV. WATER PUMP MOTOR #B

E/D A POWER LOCA LOAD SHED PANEL 1LS1

O EE-117-100-0A E/D A POWER DEVELOPMENT LOCA LOAD SHED PANEL 1181
O EE-117-100-0B E/D A & B POWER SWITCH DEVELOPMENT LOCA LOAD SHED VERTICAL

O EE-117-101

BD. 1VB1
E/D B POWER LOCA LOAD SHED PANEL 1LSt1

O EE-117-101-0A E/D B POWER CONTACT DEVELOPMENT LOCA LOAD SHED PANEL 1LS1

O EE-118-15
O EE-118-16
O EE-118-50
‘O EE-118-51 .
O EE-120

O EE-120-A
0 EE-120-1

O EE-120-1-A
O EE-138-7
O EE-138-9
O EE-138-11
O EE-138-12

O EE-138-17

O EE-138-18
O EE-138-20
O EE-138-22
O EE-138-24
O EE-138-25
O EE-138-36

O EE-138-37

O EE-138-60

LIST - STATALARM NO. 1SA7 - VERTICAL BOARD 1VB2
LIST - STATALARM NO. 1SA7 - VERTICAL BOARD 1VB2

LIST — ES STATUS PANEL 1SA20 — VERTICAL BOARD 1VB2 (Rev: A)

LIST — ES STATUS PANEL 1SA21 —VERTICAL BOARD 1VB2 (Rev. A)

E/D CHANNEL "A” KEOWEE EMERGENCY START

ELEMENTARY DIAGRAM CHANNEL A KEOWEE EMERG START

E/D CHANNEL "B" KEOWEE EMERGENCY START

ELEMENTARY DIAGRAM CHANNEL B KEOWEE EMERG START

E/D L P SERVICE WATER SYS. RB COOLER 1A OUTLET VLV #1LPSW-18
E/D L P SERVICE WATER SYS. RB COOLER 1B QUTLET VL V. #1LPSW-21
E/D L P SERVICE WATER SYS. RB COOLER 1C OUTLET VL V. #1/14/97
E/D L P SERVICE WATER SYS. RC PUMP MTRS. BRG. COO L SUPPLY
VLV. #1/14/59 _
E/D L P SERVICE WATER SYS. RC PUMP MTRS. BRG. COO L OUTLET
VLV. 1/14/94 ' .

E/D L P SERVICE WATER SYS. RB COOLING UNIT FAN A

E/D L P SERVICE WATER SYS. RB COOLING UNIT FAN B

E/D L P SERVICE WATER SYS. RB COOLING UNIT FAN C

E/D ENGINEERED SAFEGUARDS ODD & EVEN RELAY CAB. 1ESTC3

E/D ENGINEERED SAFEGUARDS ODD & EVEN RELAY CAB. 1ESTC3

ELEMENTARY DIAGRAM LP SERVICE WATER SYS RB AUX VENT -FANS

COOLING WTR ISOL VLV NO ILPSW-565

ELEMENTARY DIAGRAM LP SERVICE WATER SYSTEM RB COOLER IB
COOLING WTR ISOL VLV NO 1LPSW-566 '

ELEMENTARY DIAGRAM LPSW SYSTEM RBAC SUPPLY BLOCK VLV
1LPSW-1055 ' ‘
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O EE-138-61

. O EE-138-63

O EE-138-64

O EE-142
O EE-142-1
O EE-145-31

O EE-145-32

O EE-151

O EE-151-A

O EE-151-1
O EE-151-1-A

O EE-151-2
O EE-151-2-A

O EE-151-3
O EE-151-3-1
O EE-151-4
O EE-151-4-1
O EE-151-5

O EE-151-5-1
O EE-151-6

O EE-151-6-1
O EE-151-7

O EE-151-8

O EE-152-9

O EE-152-9-1
O EE-152-10
O EE-152-10-1
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ELEMENTARY DIAGRAM LPSW SYSTEM RBAC RETURN BLOCK VLV
1LPSW-1061

ELEMENTARY DIAGRAM LPSW SYSTEM RBAC SUPPLY CONTROL VLV
1LPSW-1054

ELEMENTARY DIAGRAM LPSW SYSTEM RBAC RETURN CONTROL VLV
1LPSW-1062

E/D COMPONENT COOLING VLV . 1/55/14

E/D COMPONENT COOLING VLV . 1/55/15

E/D - FEEDWATER SYSTEM - STEAM GENERATOR A SHELL D RAIN VLV.
#1/04A/1

E/D - FEEDWATER SYSTEM - STEAM GENERATOR B SHELL D RAIN VLV.
#1/04A/2

ELEMENTARY DIAGRAM LETDOWN COOLER "A" OUTLET VALVE 1HP3
(FS/1/51/3)

ELEMENTARY DIAGRAM LETDOWN COOLER "A" OUTLET VALVE 1HP3
(FS/1/51/3) '

E/D - LET-DOWN COOLER 1B OUTLET VLV. FS/1/51/4 1 HP4
ELEMENTARY DIAGRAM LETDOWN -COOLER B OUTLET VALVE 1HP4
(FS/1/51/4)

E/D - RC PUMP SEAL RET. V ALVE FS/1/51/39 1HP20

ELEMENTARY DIAGRAM RC PUMP SEAL RETURN VALVE 1HP20
(FS/51/39) '

E/D - LETDOWN ISOL. VLV. FS/1/51/5 .

ELEMENTARY DIAGRAM LETDOWN ISOL VALVE FS/1/51/5

E/D - 1A HPI BWST SUCTION VLV. 1/51/7 (1HP-V22A)(1HP-24)

ELEM DIAG 1A HPI BWST SUCTION (VLV 1/51/7)

ELEMENTARY DIAGRAM 1B HPI BWST SUCTION VLV. 1/51/8 (1HP-V22B)
(1HP-25) '

ELEM DIAG 1B HPI BWST SUCTION VLV 1/51/8

E/D - HP INJ. TO REACTOR INLET VLV. FS/1/51/60

ELEMENTARY DIAGRAM HP INJ TO REACTOR INLET VLV FS1/51/60

E/D - HP INJ. TO REACTOR INLET VLV. FS/1/51/159

E/D - RC PUMP SEAL RET. | SOL. VLV #1HP-21

E/D - L.P. INJ. LINE A VL V. NO. 1/53/43

ELEM DIAG LP INJ LINE A VALVE NO 1/53/43

E/D - L.P. INJ. LINE B VL V. NO. 1/53/44

ELEM DIAG LP INJ LINE B VALVE NO 1/53/44
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O EE-157-A

O EE-157
O EE-157-1

O EE-157-1-A

O EE-157-2
O EE-157-3
O EE-157-4
O EE-157-5
O EE-157-6
O EE-158-1
O EE-158-2
O EE-158-3
O EE-158-4
O EE-158-5
O EE-158-6
O EE:158-7
O EE-158-8
O EE-158-9
O EE-158-10
O EE-158-11

O EE-158-12

O EE-159-3
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ELEMENTARY DIAGRAM CONTACT DEVELOPMENT FOR VLV 1RC-5
(FS/1/63/1)

E/D CHEM. ADDITION SYS. SSF CONTROL FOR VLV. 1RC# 5 FS/1/63/1

E/D CHEM. ADDITION SYS: SSF CONTROL FOR VLV. 1RC# 6 FS/1/63/3
ELEMENTARY DIAGRAM CONTACT DEVELOPMENT FOR VLV 1RC-6
(FS/1/63/3)

E/D CHEM ADDITION SYS. VLV. FS/1/63/4

E/D CHEM ADDITION SYS. VLV. FS/1/63/5

E/D CHEM ADDITION SYS. SOLENOID VLV. 09J-338

E/D CHEM ADDITION SYS. SOLENOID VLV. FS/1/63/6

E/D CHEM ADDITION SYS. SOLENOID VLV. FS/1/63/7

E/D RB PENETRATION RM. VENT. & SAMP. SYSTEM RB PURGE OUTLET
VLV. 1/20B-21/1 1PR-1 '

RB PENETRATION RM VENT & SAMP SYSTEM RB PURGE OUTLET
VALVE 1/20B-21/2 1PR-2

RB PENETRATION RM VENT. & SAMP SYSTEM E/D RB PURGE OUTLET
VALVE 1/20B-2-1/3 1PR-3

RB PENETRATION RM VENT. & SAMP SYSTEM E/D RB PURGE INLET
VALVE 1/20B-21/4 1PR-4

RB PENETRATION RM VENT. & SAMP SYSTEM E/D RB PURGE OUTLET
VALVE 1/20B-21/5 1PR-5

E/D RB PENETRATION RM. VENT. & SAMP SYSTEM RB PURGE INLET
VLV. 1/20B-21/6 1PR-6 _

E/D RB PENETRATION RM. VENT & SAMP SYSTEM SAMPLING LINE
INLET VLV 1/67/1 1PR-7

RB PENETRATION RM VENT & SAMP SYS. E/D SAMPLE LINE CONTROL
INLET VLV. 1/67/2 1PR-8 | '

RB PENETRATION RM VENT & SAMP SYS. E/D SAMPLE LINE CONTROL
OUTLET VLV. 1/67/3 1PR-10

E/D RB PENETRATION RM. VENT. & SAMP SYS. SAMPLING LINE OUTL.
VLV. 1/67/4 1PR-9

RB PENETRATION RM SAMP & VENT SYSTEM E/D RB PENETRATION RM
EXHAUST FAN 1A |

RB PENETRATION RM SAMP & VENT SYSTEM E/D RB PENETRATION RM
EXHAUST FAN 1B

REACTOR BLDG. SPRAY SYSTEM E/D RB SPRAY PUMP "A" OUTLET VLV.
1/54/14
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REACTOR BLDG. SPRAY SYSTEM E/D RB SPRAY PUMP "B" O UTLET

VLV. 1/54/15

O EE-160

O EE-160-1
O EE-160-2
O EE-160-3
O EE-160-4
O EE-160-5
OM 201.J--0001.001
OM 201.J--0002.001
OM 201.4--0003.001
OM 201.J--0004.001

OM 201.J--0005.001
OM 201.J--0006.001
OM 201.J--0007.001
OM 201.J--0008.001
OM 201.J--0009.001
OM 201.J--0009.002
OM 201.J--0009.003
OM 201.J--0009.004

OM 201.J--0009.005
OM 201.J--0009.006

OM 201.J--0009.007

OM 201.J--0009.008
OM 201.J--0009.009
OM 201.J--0009.010
OM 201.J--0009.011
OM 201.J--0009.012
OM 201.J--0009.013
OM 201.J--0009.014
OM 201.J--0009.015
OM 201.J--0009.016
OM 201.J--0009.017

ELEMENTARY DIAG WASTE DISPOSAL SYS RB ISOLATION VLV 1/57/2
E/D WASTE DISPOSAL SYS. R B ISOLATION VALVE 1/59/5

E/D WASTE DISPOSAL SYS. R B NORMAL SUMP DISCHARGE V LV. 1/59/3
E/D WASTE DISPOSAL SYS. R B ISOLATION VALVE 1/59/4

E/D WASTE DISPOSAL SYS. QUENCH TANK VENT VALVE 1/5 7/1

E/D WASTE DISPOSAL SYS. COMPONENT DRAIN PUMP VLV. 1/59/6

FUNCTIONAL DIAG.ENGR.SAFEGUARDS SYS.CHANNELS 1,2,3, & 4
FUNCTIONAL DIAG.EMGR.SAFEGUARDS SYS. CHANNELS 5 & 6
FUNCTIONAL DIAG.ENGR.SAFEGUARDS SYS. CAHNNELS 7 & 8
SCHEM.DIAG.ENGR.SAFEGUARDS SYS.REACTOR PRESS.ANALOG
-SUB-SYS.PART 1

SCHEM.DIAG.ENGR.SAFEGUARDS SYS.REACTOR PRESS.ANALOG
SUB-SYS.PART 2

SCHEM. DIAG. ENGR.SAFEGUARDS SYS.BUILDING
PRESS.ANALOG SUB-SYS.

SCHEM. DIAG. ENGR. SAFEGUARDS SYS. DIGITAL CHANNEL 1 —
Part 1

SCHEM. DIAG. ENGR. SAFEGUARDS SYS. DIGITAL CHANNEL 1 —
Part 2

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM
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OM 201.J--0009.018
~OM 201.J--0009.019

OM 201.J--0009.020

OM 201.J--0009.021
OM 201.J-0009.022
OM 201.J--0009.023
OM 201.J--0009.024
OM 201.J-0009.025
OM 201.J--0009.026
OM 201.J--0009.027
OM 201:J--0009.028
OM 201.J--0009.029
OM 201.J--0009.030
© OM 201.J--0009.031
OM 201.J--0009.032
OM 201.J--0009.033
OM 201.J--0009.034
OM 201.J--0009.035
OM 201.J--0009.036
OM 201.J--0009.037
OM 201.J--0009.038
OM 201.J--0009.039
OM 201.J--0009.040
OM 201.J--0009.041
OM 201.J--0009.042
OM 201.J-0009.043
OM 201.J--0009.044
“ OM 201.J-0010.001

OM 201.J--0011.001
OM 201.J--0012.001

OM 201.J--0013.001

OM 201.J--0014.001.
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ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM

‘ENGINEERED SAFEGUARDS SYSTEM

ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
SCHEM.DIAG.SAFEGUARDS SYS .REACTOR PRESS.ANALOG
SUB -SYS.-PART 1
SCHEM.DIAG.ENGR.SAFEGUARDS SYS.REACTOR PRESS.ANALOG

.SUB-SYS. PART 2

SCHEM.DIAG.ENGR.SAFEGUARDS SYS.BUILDING PRESS.ANALOG
SUB-SYS n o
SCHEM.DIAG.ENGR.SAFEGUARDS SYS.REACTOR PRESS.ANALOG
SUB-SYS.-PART 1 '

SCHEMDIAG.ENGR.SAFEGUARDS SYS.REACTOR PRESS.ANALOG
SUB-SYS - PART 2
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OM 201.J--0015.001
OM 201.J--0016.001
"OM 201.J--0017.001
OM 201.J--0018.001
OM 201.J--0019.001
OM 201.J--0020.001
OM 201.J--0021.001

OM 201.J--0022.001

OM 201.J--0023.001

OM 201.J--0024.001

~ OM 201.J--0025.001
oM 201‘.J--0026.001.
OM 201.J--0027.001
OM 201.J--0028.001
OM 201.J--0029.001

OM 201.J--0030.001
OM 201.J--0031.001
OM 201.J--0031.002
OM 201.J--0031.003
OM 201.J--0031.004
OM 201.J--0031.005
OM 201.J--0031.006
OM 201.J--0031.007
~OM 201.J--0031.008
OM 201.J--0031.009
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SCHEM.DAIG.ENGR.SAFEGUARDS SYS.BUILDING PRESS.ANALOG
SUB-SYS
SCHEM.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CH. 2 — Part 1
SCHEM.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CH. 2 - Part 2
SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 3 -
PART 1 ‘

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 3 -
PART 2 o ,
SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 4 -
PART 1 ‘

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 4 -
PART 2

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 5 -
PART 1

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 5 -
PART 2 '

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 6 -
PART 1 ‘ ‘

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 6 -
PART 2 o

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 7 -
PART 1 '

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL. 7 -
PART 2 ‘
SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 8 -
PART 1 , ‘

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 8 -
PART 2

SCHEMATIC DIAG ENGR.SAFEGUARDS SYS.NORMAL CONTROL
NORMAL CONTROL CONNECTIONS.

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS
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OM 201.J--0031.010
OM 201.J--0031.011
OM 201.J--0031.012
OM 201.J--0031.013
OM 201.J--0031.014
OM 201.J--0031.015
OM 201.J--0031.016
OM 201.J--0031.017
OM 201.J--0031.018
OM 201.J--0031.019
OM 201.J--0031.020
OM 201.J--0031.021
OM 201.J--0031.022
OM 201.J--0031.023
OM 201.J--0031.024
OM 201.J--0031.025
OM 201.J--0031.026
OM 201.J--0031.027
OM 201.J--0031.028
OM 201.J--0031.029
OM 201.J--0031.030
OM 201.J--0031.031
OM 201.J--0031.032
OM 201.J--0031.033
OM 201.J--0031.034
OM 201.J--0031.035
OM 201.--0031.036
OM 201.J--0031.037
OM 201.J--0031.038
OM 201.J--0031.039
OM 201.J--0031.040
OM 201.J--0031.041
OM 201.J--0031.042
OM 201.J--0031.043
"OM 201.J--0031.044
OM 201.J--0031.045
~ OM 201.J--0031.046

OM 201.J--0031.047"

NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS

NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS'
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS -
NORMAL CONTROL CONNECTIONS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEMS
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS -

NORMAL CONTROL CONNECTIONS

ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
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OM 201.J--0031.048
OM 201.J--0031.049
OM 201.J--0031.050
OM 201.J--0031.051
OM 201.J--0031.052
OM 201.J--0031.053
OM 201.J--0031.054
OM 201.J--0031.055
OM 201.J--0031.056
OM 201.J--0031.057
OM 201.J--0031.058
OM 201.J--0031.059
OM 201.J--0031.060
OM 201.J--0031.061
OM 201.J--0031.062
OM 201.J--0032.001
OM 201.J--0032.002
OM 201.4--0032.003
OM 201.J--0033.001

OM 201.J--0034.001
OM 201.J--0035.001
OM 201.J--0036.001
OM 201.J--0037.001
OM 201.J--0038.001
OM 201.J--0039.001
OM 201.J--0040.001
OM 201.J--0041.001

OM 201.J--0042.001
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ENGINEERED SAFEGUARDS SYSTEM
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
ENGINEERED SAFEGUARDS SYSTEM
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
NORMAL CONTROL CONNECTIONS
ENGINEERED SAFEGUARDS SYSTEM
NORMAL CONTROL CONNECTIONS
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM
ENGINEERED SAFEGUARDS SYSTEM

SCHEMATIC DIAG.OF POWER WIRING ANALOG CHANNEL 1

ENGR.SAFEGUARDS SYS.

SCHEMATIC DIAG.OF POWER WIRING ANALOG CHANNEL 2 ENGR.

SAFEGUARDS SYS.

SCHEMATIC DIAG.OF POWER ANALOG CHANNEL 3 ENGR.SAFE

GUARDS SYS.

SCHEMATIC DIAG.ENGR.SAFEGUARDS SYS.NORMAL CONTROL

FOR LOAD SHED |
CONN.DIAG.ENGR.SAFEGUARDS

EXTERNAL

CHANNELS 1&3-PART 1 .
EXTERNAL CONN.DIAG.ENGR.SAFEGUARDS
CHANNEL 1-PART 2

EXTERNAL CONN.DIAG.ENGR.SAFEGUARDS
CHANNELS 28&4-PART 1

EXTERNAL CONN.DIAG.ENGR.SAFEGUARDS

CHANNEL 2-PART 2

1&3 NOR.CONT.PART 1

SYS.DIGITAL

SYS.DIGITAL

SYS.DIGITAL

SYS.DIGITAL

.EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNELS

EXTERNAL CONN. DIAG. ENGR. SAFEGUARDS SYS. DIGITAL

CHANNELS 3&7-PART 2



Page 177 of 209

OM 201.J--0043.001
OM 201.J--0044.001
OM 201.J--0045.001
OM 201.J--0046.001
OM 201.J--0047.001
OM 201.J--0048.001
OM 201.J--0049.001
OM 201.J--0050.001
OM 201.J--0051.001
OM 201.J--0052.001
OM 201.J--0053.001
OM 201.J--0054.001
OM 201.J--0055.001
OM 201.J--0056.001
OM 201.J--0057.001
OM 201.J--0058.001
OM 201.J--0059.001
OM 201 .J--0660.001
OM 201.J--0061.001

OM 201.J--0062.001
OM 201.J--0063.001
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EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.CHANNELS 2&4 NOR
M.CONT.-PART 1

EXT.CONN.DIAG.ENGR.SAFEGUARDS  SYS.DIGITAL CHANNELS
488 - PART 2 '
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNELS
587 - PART 1

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 185 -
PART 2

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL 54CHANNE L 1-
PART 3 '
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNELS
6&8 -PART 1 |
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 682 -
PART2 ° '

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNELS 6 -
PART 3

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.CHANNELS 587 NOR
M.CONT.-PART 1

EXT.CONN.DIAG.ENGR.SAFEGUARDS ~ SYS.DIGITAL CHANNELS
6&8 NORM.CONT.PART

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.ANALOG CHANNEL 1
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.ANALOG CHANNEL 2
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.ANALOG CHANNEL 3
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 1
NORMCONT.-PART 2

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 2

" NORM.CONT.-PART 2

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.CHANNELS 3&7-NORM.
CONT. PART 2 .
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNELS
4&8 NORM.CONT.PART

EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 5
NORM. CONT.PART 2 .
EXT.CONN.DIAG.ENGR.SAFEGUARDS SYS.DIGITAL CHANNEL 1
EXT.CONN.DIAG.BUILDING SPRAY SYSTEM - PART 4

EXTERNAL CONNECTION DIAGRAM REACTOR COOLANT SYS.-
PART A
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OM 201.J--0064.001  CABINET LAYOUT NO.1 ENGR. SAFEGUARDS SYSTEM ANALOG
CHANNEL NO.1

OM 201.J--0065.001  CABINET LAYOUT NO.2 ENGR. SAFEGUARDS SYSTEM ANALOG
CHANNEL NO.2

OM 201.J--0066.001  CABINET LAYOUT NO.3 ENGR. SAFEGUARDSSYSTEM ANALOG
CHANNEL NO.3

OM 201.J--0067.001  CABINET LAYOUT NO.4 ENGR. SAFEGUARDS SYSTEM DIGITAL
CHANNELS 1 & 3

OM 201.J--0068.001  CABINET LAYOUT NO.5 ENGR. SAFEGUARDS SYSTEM DIGITAL
CHANNELS 5 &7

OM 201.J--0069.001  CABINET LAYOUT NO.6 ENGR. SAFEGUARDS SYSTEM DIGITAL
CHANNELS 2 & 4

OM 201.J--0070.001  CABINET NO.7 ENGR. SAFEGUARDS SYSTEM DIGITAL CHANNELS

2,6,&8

OM 201.J--0071.001  CABINET LAYOUT NO.8 ENGR. SAFEGUARDS SYSTEM NORMAL
CONTROL

OM 201.4--0072.001  CABINET LAYOUT NO.9 ENGR. SAFEGUARDS SYSTEM NORMAL
CONTROL

27.7 Calculations

SRC-OSA-SA-85-022-0, Miscellaneous Instrumentation Error Analysis (Reactor Coolant System
Pressure)

0OSC-0208, Seismic Anchorage of Miscellaneous Electrical Equipment in the Auxiliary Building

0OSC-2495, Reactor Building Narrow Range Pressure Instrumentation Loop Accuracy Calculation

0O8C-2509, Seismic Qualification of Safety Devices on the Oconee 1-3 Main Control Boards

0SC-2759, Wide Range RCS Pressure Uncertainty

0S8SC-2820, Emergency Procedure Setpoints

0SC-3446, Reactor Building Pressure Instrument Loop Accuracy Calculation

0OSC-6134, 120VAC Vital I&C Power System Analysis and Regulated Power Fault Duty Analysis
0SC-6928, Containment [solation Single Failure Analysis

0OSC-7548, High Pressure Injection System Single Failure Analysis

OSC-7549, Low Pressure Injection System Single Failure Analysis

OSC-7550, Low Pressure Service Water System Single Failure Analysis

OSC-7552, Penetration Room Ventilation (PRV) System Single Failure Analysis

0SC-7553, Control Room Pressurization Single Faiiure Analysis

0OSC-7554, Reactor Building Cooling (RBC) System Single Failure Analysis

OSC-7555, Reactor Building Spray (RBS) System'Single Failure Analysis

OSC-7688, Engineered Safeguards System Online Calibration Drift Analysis.

0SC-8695, Unit 1 Software Parameters Basis for TXS RPS/ESFAS
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0SC-8125, Diverse High/Low Pressure Injection Actuation System Uncertainty and Setpoint
Determination

0SC-8829, Digital RPS/ESFAS Wide Range Reactor Coolant System (RCS) Pressure Instrument
Loop Uncertainty '

Station Procedures

27.8.1 Performance Test Procedures
PT/1/A/0202/12 - Component Test of ES Channels 1 & 2
PT/1/A/0203/08 - Component Test of ES Channels 3 & 4
PT/1/A/0160/03 - Component Test of ES Channels 5 & 6
PT/1/A/0204/09 - Component Test of ES Channels 7 & 8
PT/1/AJ0600/01 - Periodic Instrument Surveillance
PT/1/AJ0610/01J — Emergency Power Switching Logic Functional Test
27.8.2 Abnormal & Emergency Procedures
EP/1/A/1800/01 — Emergency Operating Procedure (Reactivity Management Related).
27.8.3 Analog Channel Procedures - Online
IP/0/A/0310/014A — Engineered Safeguards System Analog Channel A On-Line
Calibration
{P/O/A/0310/014B — Engineered Safeguards System Analog Channel B On-Line
Calibration
IP/0/A/0310/014C — Engineered Safeguards System Analdg Channel C On-Line
Calibration
27.8.4 Calibration Procedures for Analog Channels
IP/0/A/0310/003B ~ Engineered Safeguards System Analog Channel A RC Pressure
Channel Calibration
IP/0/A/0310/003C — ES System Reactor Building Narrow Range Pressure Calibration and
Analog Channel A Test
IP/0/A/0310/003D —Engineered Safeguards System Analog Channel A RB Pressure
Switch Calibration and Pressure Switch Contact Buffer Tests
IP/0/A/0310/004B —Engineered Safeguards System Analog Channe!l B RC Pressure
Channel Calibration
IP/0/AJ0310/004C — ES System Reactor Building Narrow Range Pressure Calibration and
Analog Channel B Test
IP/0/A/0310/004D -Engineered Saféguards System Analog Channel B RB Pressure
Switch Calibration and Pressure Switch Contact Buffer Tests
IP/0/A/0310/0058 —~Engineered Safeguards System Analog Channel C RC Pressure
Channel Calibration
IP/0/A/0310/005C —ES System Reactor Building Narrow Range Pressure Calibration and
Analog Channel C Test '
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IP/0/A/0310/005D —Engineered Safeguards System Analog Channel C RB Pressure
Switch Calibration and Pressure Switch Contact Buffer Tests

Functional Procedures

IP/0/A/0310/003A ~ Engineered Safeguards System Analog Channel A DC Power and
Fan Failure Functional Test

IP/0/A/0310/004A — Engineered Safeguards System Analog Channel B DC Power and
Fan Failure Functional Test

IP/0/A/0310/005A — Engineered Safeguards System Analog Channel C DC Power and

Fan Failure Functional Test

Digital Channel Procedures - Online

IP/O/A/0310/012A -~ Engineered Safeguards System Logic Subsystem 1 HPl and RB
Isolation Channel 1 On Line Test

IP/O/A/O310/O13A — Engineered Safeguards System Logic Subsystem 2 HPIl and RB
Isolation Channel 2 On Line Test

IP/0/A/0310/012B — Engineered Safeguards System Logic Subsystem 1 LPI Channel 3
On Line Test

IP/0/A/J0310/013B — Engineered Safeguards System Logic Subsystem 2 LPI Channel 4
On Line Test

IP/0/A/0310/012C — Engineered Safeguards System Logic Subsystem 1 RB Isolation
and Cooling Channel 5 On Line Test

IP/0/A/0310/013C — Engineered Safeguards System Logic Subsystem 2 RB Isolation
and Cooling Channel 6 On Line Test

IP/0/A/0310/012D — Engineered Safeguards System Logic Subsystem 1 Channel 7 On
Line Test

IP/0/AJ0310/013D — Engineered Safeguards System Logic Subsystem 2 Channel 8 On
Line Test

Functional Procedures for Digital Channels

IP/O/A/0310/007A — Engineered Safeguards System Logic Subsystem 1 HPI and RB
Isofation Channel 1 Functional Test

IP/0/A/0310/008A — Engineered Safeguards System Logic Subsystem 2 HP{ and RB
Isolation Channel 2 Functional Test

IP/0/A/0310/007B — Engineered Safeguards System Logic Subsystem 1 LP Injection
Channel 3 Functional Test

IP/0/A/0310/008B —~ Engineered Safeguards System Logic Subsystem 2 LP Injection
Channel 4 Functional Test -

IP/0/A/0310/007C — Engineered Safeguards' System Logic Subsystem 1 RB Isolation &

Cooling Channel 5 Functional Test
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IP/0/AJ/0310/008C — Engineered Safeguards System Logic Subsystem 2 RB Isolation &
Cooling Channel 6 Functional Test

IP/0/A/0310/007D — Engineered Safeguards System Logic Subsystem 1 RB Spray
Channel 7 Functional Test

IP/0/A/0310/008D — Engineered Safeguards System Logic Subsystem 2 RB Spray
Channel 8 Functional Test

IP/0/A/J0310/006 —  Engineered Safeguards System Logic Subsystem 1 and 2 Fan
Failure Alarm Test

Miscellaneous ES Procedures

IP/0/A/0310/022 — PR Valves 2, 3, 4, and 5 Close and Open Link Procedure

IP/O/A/0310/023 -  Engineered SafegUards System System Power Supply Capacitor

"~ Replacement ' '

IP/O/A/0310/024 —  Engineered Safeguards System Removing and Restoring System
Power ,

IP/O/AJ0310/025 —  Engineered Safeguards System Bailey Meter Cabinet Module
Inspection and Cleaning

IP/0/A/0310/015 —  Reactor Building Pneumatic [solation and EQ Valve Check

Operating Procedures
OP/1/A/6101/001 — Alarm Response Guide 1SA-01
OP/1/A/6101/007 — Alarm Response Guide 1SA-01
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Miscellaneous Documents

OP-OC-IC-ES - Operations Training - ES Lesson Plan.
AREVA 38-1288545-00, EMF-2342(P), Shielding and Grounding Guidelines for Application of
_ TELEPERM XS

AREVA 51-1167947-03, TMI-1 Setpoint Basis

AREVA 51-1173557-01, Technical Specification Bases Back Up Document for Crystal River Unit
3 Low Pressure Injection System Function of the Engineered Safety
Features Actuation System ‘

AREVA 51-1173626-01, Technical Specification Bases Back Up Document for Emergency Core
Cooling System Tave > 280F

AREVA 51-1173714-01, Technical Specification Bases Back Up Document for Crystal River Unit
3 Engineered Safety Features Actuation System Instrumentation High
Pressure Injection System

AREVA 51-1173755-01, Technical Specification Bases Back Up Document for Crystal River Unit
3 Engineered Safety Features Actuation System Reactor Building

Cooling, Reactor Building Spray, Reactor and Reactor Building Isolation
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The following references include references from the 1ISD for modification NSM ON-X3072, “Reactor

Protection System (RPS) Replacement”.
28.1 AREVA Proposal ‘

AREVA Proposal No. 1&C01-1.0 DPC, dated July 25, 2001.

AREVA Change Order Number 2004-11, Relocation of FPT Anticipatory Trip Annunciators,

approved by Duke letter dated 2/17/2004.

AREVA Change Order Number 2004-12, Redesign of RCPPM, approved by Duke letter dated

2/9/2004.

AREVA Change Order Number 2005-07, Variable Delay for Temperature Compensated High

Flux Trip, approved by Duke letter dated 4/4/2005.

AREVA Change Order Number 2005-08, bevelopment of Graphical Service Monitor Capability

(Screens), approved by Duke letter dated 4/19/2005.

AREVA Change Order Number 2005-08 Supplemental Clarification #1, March 16, 2005.

AREVA Change Order Number 2005-12, 3-RC Pump Operation and Additional GSM Capability,
_ approved by Duke letter dated July. 21, 2005.

AREVA Change Order Number 2008-6, NI-9 Signal removal, approved by Duke letter dated

9/12/08.

AREVA Change Order Number 2008-10, Core Thermal Power Hardwired Points, approved by

Duke letter dated 10/9/08.

28.2  Technical Specifications and Bases

Section 3.3.1 and Bases, “Reactor Protective System (RPS) Instrumentation”
Section 3.3.2 and Bases, “Reactor Protective System (RPS) Manual Reactor Trip”

~ Section 3.3.3 and Bases, “Reactor Protective System (RPS) Reactor Trip Module”
283 SLCs
| SLC 16.7.9, “RCP quitor”.
28.4 UFSAR

Chapter 3.1, “Conformance with NRC General Design Criteria”
Table 3-68. “Electrical Equipment Seismic Qualification”
Chapter 6, “Engineered Safeguards.”
Chapter 7, “Instrumentation and Control”

Section 7.2, “Reactor Protective System”

Chapter 15, “Accident Analysis”
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28.5 Design Basis Document
0S8S8-0254.00-00-2002, Reactor Protection System
28.6 Equipment Specifications

0S85-0311.00-00-0013, _Revision 5, Reactor Protective System (RPS) Replacement Project
Specification ‘
0SS-0340.00-00-0003, Revision 1, OAC OPC Communications Interface Project Specification

28.7 Duke and Vendor Drawings

O-705 120VAC * 125VDC INSTRUMENTATION VITAL BUSES
0-711-01.01 UNIT CONTROL BOARD 1UB1 COMPONENT INDEX

0-711-B UNIT CONTROL BOARD 1UBH1 l

0-711-BB UNIT CONTROL BOARD 1UBt1

0-711-BC UNIT CONTROL BOARD 1UB1 & 1UB2

0-711-C Connection Diagram Unit Control Board # 1UB1

O-711-F UNIT CONTROL BOARD 1UB2

0-713-L AUX BENCHBOARD 1AB3 TERMINAL CABINET 1AT8

0-714-G VERTICAL BOARDS 1VB1

0-714-H VERTICAL BOARDS 1VB2

0-714-H2 VERTICAL BOARDS 1VB2 & 1VB3

0-715-11 TEST PANEL POINT TABULATION 1EB7

0-719 Connection Diagram RCPPM Panel W/D

O-719-A Connection Diagram RCPPM Panel W/D

0O-755 STATALARM INPUT CABINET 1SAC

0-757-C ENGINEERED SAFEGUARD TERM CABINET 1ESTC2
O-767-A20 RB PENETRATIONS (EA12 &EA13)

O-767-A21 RB PENETRATIONS (EC4)

0-767-A22 RB PENETRATIONS (WA13)

O-767-A65 ELECT PENETRATION EF-2

O-767-A66 ELECT PENETRATION EF-4

0O-781 NI/RPS INTERCONNECTION DWG CHANNEL A CABINETS 1& 2
O-781-A NI/RPS INTERCONNECTION DWG CHANNEL B CABINETS 1 & 2
0-781-B NI/RPS INTERCONNECTION DWG CHANNEL C CABINETS 1 & 2
0-781-C ' NI/RPS INTERCONNECTION DWG CHANNEL D CABINETS 1 & 2
0-781-D NI/RPS INTERCONNECTION DWG CHANNEL E CABINET 1
O-781-E NI/RPS INTERCONNECT!ON DWG MISC EQUIP

O-781-F NI/RPS CONNECTION DWG (ROW 7)CHs. A, B, C, D

0-781-G NI CONNECTION DWG "SSF EOC" SYSTEM

O-781-1 NI/RPS REMOTE MOUNTED EQUIPMENT
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0-781-J
0-781-K
0-781-L
0-781-M
0-781-N
0-785-B
0-785-D
0-790-B1
0-790-E3
0-790-F
0-790-F1
0-790-P
0-791-H1
0-791-H2
0-791-1
0-791-11
0-791-12
0-797
0-797-A
OEE-117-30
OEE-117-30A
OEE-117-31
OEE-117-31A
OEE-117-36
OEE-117-36A
OEE-117-37
OEE-117-37A
OEE-118-11
OEE-118-12
OEE-118-3
OEE-118-37
OEE-118-38
OEE-118-4
OEE-118-5
OEE-118-6
OEE-119-D
OEE-119-E
OEE-119-G
OEE-119-H
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RPS CHANNEL A 1Ni-1 COMPOSITE

RPS CHANNEL B 1NI-3 COMPOSITE

RPS CHANNEL C 1Ni-2 COMPOSITE

RPS CHANNEL D 1NI-4 ‘COMPOSITE

NI/RPS MISC WIRING DETAILS

ICS CABINETS 4 & 5

ICS CABINETS 8 & 9

COMPUTER CABINET 1G1 (LEFT SIDE WALL)
COMPUTER CABINET 1G2 (REAR WALL)
COMPUTER CABINET 1G2 (RIGHT SIDE WALL)
COMPUTER CABINET 1G2 (RIGHT SIDE WALL)
COMPUTER CABINET 1G7 (LEFT SIDE WALL)
COMPUTER CABINET 111 (LEFT SIDE WALL)
COMPUTER CABINET 11 (LEFT SIDE WALL)
COMPUTER CABINET 112 (LEFT SIDE WALL)
COMPUTER CABINET 112 (LEFT SIDE WALL)
COMPUTER CABINET 112 (LEFT SIDE WALL)
SEQUENCE OF EVENTS RECORDER ONOEL CR0125, CABINET A
SEQUENCE OF EVENTS RECORDER ONOEL CR0125, CABINET B
6900 SWGR # 1TA-3 RCPM # 1A1

6900 SWGR # 1TA-3 RCPM # 1A1

6900 SWGR # 1TA-4 RCPM # 1B1

6900 SWGR'# 1TA-4 RCPM # 1B1

6900 SWGR # 1TB-3.RCPM # 1A2

6900 SWGR # 1TB-3 RCPM # 1A2

6900 SWGR # 1TB-4 RCPM # 1B2

6900 SWGR # 1TB-4 RCPM # 1B2

STATALARM 1SAS5, VERTICAL BOARD 1VB1
STATALARM 1SA5, VERTICAL BOARD 1VB1
STATALARM 1SA1, UNIT BOARD 1UB1
STATALARM 1SA18, AUX CNTRL BOARD 1VB3
STATALARM 1SA18, AUX CNTRL BOARD 1vVB3
STATALARM 1SA1, UNIT BOARD 1UBH1
STATALARM 1SA2, UNIT BOARD 1UBH1
STATALARM 1SA2, UNIT BOARD 1UB1

EVENT RECORDER CONTACT LIST

EVENT RECORDER CONTACT LIST

EVENT RECORDER CONTACT LIST

EVENT RECORDER CONTACT LIST
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OEE-119-J
OEE-119-J-02
OEE-139-01

OEE-139-02
OEE-139-03

OEE-139-04

OM-201.K-0001
OM-201.K-0002
OM-201.K-0003
OM-201.K-0004
OM-201.K-0005
OM-201.K-0006
OM-201.K-0007
OM-201.K-0008
OM-201.K-0009
OM-201.K-0011
OM-201.K-0012
OM-201.K-0013
OM-201.K-0014
OM-201.K-0015
OM-201.K-0016
OM-201.K-0017
OM-201.K-0018
OM-201.K-0021
OM-201.K-0022
OM-201.K-0024
© OM-201.K-0025
OM-201.K-0026
OM-201.K-0027
OM-201.K-0028
OM-201.K-0029
OM-201.K-0030
OM-201.K-0031
OM-201.K-0032
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EVENT RECORDER CONTACT LIST

EVENT RECORDER CONTACT LIST

ELEMENTARY DIAGRAM REACTOR TRIP BREAKER “A” CRD AC
BREAKER TRIP CIRCUIT RPS CHANNEL “A”

ELEMENTARY DIAGRAM REACTOR TRIP BREAKER “B” CRD AC
BREAKER TRIP CIRCUIT RPS CHANNEL “B”

ELEMENTARY DIAGRAM REACTOR TRIP BREAKER “C” CRD AC
BREAKER TRIP CIRCUIT RPS CHANNEL “C”

ELEMENTARY DIAGRAM REACTOR TRIP BREAKER “D” CRD AC
BREAKER TRIP CIRCUIT RPS CHANNEL “D”

880 NI SYSTEM

880 TRIP & MANUAL BYPASS INTERFACE LOGIC

NI SYSTEM ANALOG LOGIC DRAWING

880 NI/RPS DIGITAL LOGIC (1 OF 4)

880 NI/RPS DIGITAL LOGIC (2 OF 3)

REACTOR PROTECTION SYSTEM

NI/RPS SUBASSEMBLY "E" ICS ANALOG LOGIC
SUBASSEMBLY "A" DELTA FLUX SCHEMATIC
SUBASSEMBLY "A" DELTA FLUX SCHEMATIC
SUBASSEMBLY "A" RCPPM/RC FLOW SCHEMATIC
SUBASSEMBLY "A" TEMP & PRESS CHANNELS

RB HIGH PRESSURE TRIP "SUBASSEMBLY A"
SUBASSEMBLY "A" BISTABLE TRIP STRING (1 OF 2)
SUBASSEMBLY "A" BISTABLE TRIP STRING (2 OF 2)
SUBASSEMBLY "A" PWR DISTRIBUTION DRAWING
SUBASSEMBLY "A" BUSS BAR WIRING

REACTOR TRIP ASSEMBLI‘ES :

SUBASSEMBLY "B" DELTA FLUX SCHEMATIC
SUBASSEMBLY "B" DELTA FLUX SCHEMATIC
SUBASSEMBLY "B" RCPPM/RC FLOW SCHEMATIC

SUBASSEMBLY "B" TEMP & PRESS CHANNELS
.RB HIGH PRESSURE TRIP "SUBASSEMBLY B"

SUBASSEMBLY "B" BISTABLE TRIP STRING (1 OF 2)
SUBASSEMBLY "B" BISTABLE TRIP STRING (2 OF 2)
SUBASSEMBLY "B" PWR DISTRIBUTION DRAWING
SUBASSEMBLY "B" BUSS BAR WIRING
SUBASSEMBLY "C" DELTA FLUX SCHEMATIC
SUBASSEMBLY "C" DELTA FLUX SCHEMATIC
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OM-201.K-0034
OM-201.K-0035
OM-201.K-0036
OM-201.K-0037
OM-201.K-0038
OM-201.K-0039
OM-201.K-0040
OM-201.K-0041
OM-201.K-0042
OM-201.K-0044
OM-201.K-0045
OM-201.K-0046
OM-201.K-0047
OM-201.K-0048
OM-201.K-0049
OM-201.K-0050
OM-201.K-0051
OM-201.K-0052
OM-201.K-0053
OM-201.K-0054
OM-201.K-0055
OM-201.K-0056
OM-201.K-0057
OM-201.K-0058
OM-201.K-0059
OM-201.K-0060
OM-201.K-0061

OM-201.K-0062

OM-201.K-0063
OM-201.K-0064
OM-201.K-0065
OM-201.K-0066
OM-201.K-0067
OM-201.K-0068
OM-201.K-0069
OM-201.K-0070
OM-201.K-0071
OM-201.K-0072
OM-201.K-0073
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SUBASSEMBLY "C" RCPPM/RC FLOW SCHEMATIC
SUBASSEMBLY "C"-TEMP & PRESS CHANNELS

RB HIGH PRESSURE TRIP "SUBASSEMBLY C"
SUBASSEMBLY "C" BISTABLE TRIP STRING (1 OF 2)
SUBASSEMBLY "C" BISTABLE TRIP STRING (2 OF 2)
SUBASSEMBLY "C" PWR DISTRIBUTION DRAWING
SUBASSEMBLY "C" BUSS BAR WIRING
SUBASSEMBLY "D" DELTA FLUX SCHEMATIC
SUBASSEMBLY "D" DELTA FLUX SCHEMATIC
SUBASSEMBLY "D" RCPPM/RC FLOW SCHEMATIC
SUBASSEMBLY "D" TEMP & PRESS CHANNELS

RB HIGH PRESSURE TRIP "SUBASSEMBLY D"
SUBASSEMBLY "D" BISTABLE TRIP STRING (1 OF 2)
SUBASSEMBLY "D" BISTABLE TRIP STRING (2 OF 2)
SUBASSEMBLY "D" PWR DISTRIBUTION DRAWING
SUBASSEMBLY "D" BUSS BAR WIRING
SUBASSEMBLY "E" PWR RANGE CHANNEL
SUBASSEMBLY "E" PRESSURE CHANNEL
SUBASSEMBLY "E" PWR RANGE ALARM BISTABLE
SUBASSEMBLY "E" PWR DISTRIBUTION DRAWING
SUBASSEMBLY "E" BUSS BAR WIRING
SUBASSEMBLY *A" SHUTDOWN BYPASS
SUBASSEMBLY "B" SHUTDOWN BYPASS
SUBASSEMBLY "C" SHUTDOWN BYPASS
SUBASSEMBLY "D" SHUTDOWN BYPASS
SUBASSEMBLY "A" AUXILIARY RELAY
SUBASSEMBLY "B" AUXILIARY RELAY
SUBASSEMBLY "C" AUXILIARY RELAY
SUBASSEMBLY "D" AUXILIARY RELAY -
SUBASSEMBLY "A" AUXILIARY RELAY
SUBASSEMBLY "B" AUXILIARY RELAY
SUBASSEMBLY "C" AUXILIARY RELAY
SUBASSEMBLY "D" AUXILIARY RELAY

NI/RPS SUBASSEMBLY "A" CABINET 1

NI/RPS SUBASSEMBLY "B" CABINET 1

NI/RPS SUBASSEMBLY "C" CABINET 1

NI/RPS SUBASSEMBLY "D" CABINET 1

NI/RPS SUBASSEMBLY "A" CABINET 2 (1 OF 2)
NI/RPS SUBASSEMBLY "A" CABINET 2 (2 OF 2)
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OM-201.K-0074 NI/RPS SUBASSEMBLY "B" CABINET 2 (1 OF 2)

OM-201.K-0075 NI/RPS SUBASSEMBLY "B" CABINET 2 (2 OF 2)

OM-201.K-0076 NI/RPS SUBASSEMBLY "C" CABINET 2 (1 OF 2)

OM-201.K-0077 NI/RPS SUBASSEMBLY "C" CABINET 2 (2 OF 2)

OM-201.K-0078 NI/RPS SUBASSEMBLY "D" CABINET 2 (1 OF 2)

OM-201.K-0079 NI/RPS SUBASSEMBLY "D" CABINET 2 (2 OF 2)

OM-201.K-0080 NI/RPS INTERNAL SUBASSEMBLY WIRING

OM-201.K-0081 NI SUBASSEMBLY "E" CONTROL SIGNALS

OM-201.K-0082 880 NI CABINET LAYOUT SUBASSEMBLY "A" CAB 1

OM-201.K-0083 880 NI CABINET LAYOUT SUBASSEMBLY "A" CAB 2

OM-201.K-0084 880 NI CABINET LAYOUT SUBASSEMBLY "B" CAB 1

OM-201.K-0085 880 NI CABINET LAYOUT SUBASSEMBLY "B" CAB 2

OM-201.K-0086 880 NI CABINET LAYOUT SUBASSEMBLY "C" CAB 1

OM-201.K-0087 881 NI CABINET LAYOUT SUBASSEMBLY "C" CAB 2

OM-201.K-0088 880 NI CABINET LAYOUT SUBASSEMBLY "D" CAB 1

OM-201.K-0089 881 NI CABINET LAYOUT SUBASSEMBLY "D" CAB 2

OM-201.K-0090 880 Ni CABINET LAYOUT SUBASSEMBLY "E" CAB 1

OM-201.K-0091 885 NI/RPS DIGITAL LOGIC (MFW PUMP & TURBINE TRIP)
OM-201.K-0092 885 NI/RPS MFW PUMP TRIP SUBASSEMBLY "A"

OM-201.K-0093 885 NI/RPS TURBINE TRIP SUBASSEMBLY "A"

OM-201.K-0094 885 NI/RPS MFW PUMP TRIP SUBASSEMBLY "B"

‘OM-201.K-0095 885 NI/RPS:TURBINE TRIP SUBASSEMBLY "B"

OM-201.K-0096 885 NiI/RPS MFW PUMP TRIP SUBASSEMBLY "C"

OM-201.K-0097 885 Ni/RPS TURBINE TRIP SUBASSEMBLY "C"

OM-201.K-0098 885 NI/RPS MFW PUMP TRIP SUBASSEMBLY "D"

OM-201.K-0099 885 NI/RPS TURBINE TRIP SUBASSEMBLY "D"

OM-201.K-0106 SUBASSEMBLY "A" STAR SYSTEM FLUX/IMB/FLOW REACTOR TRIP
OM-201.K-0107 SUBASSEMBLY "B" STAR SYSTEM FLUX/IMB/FLOW REACTOR TRIP
OM-201.K-0108 SUBASSEMBLY "C" STAR SYSTEM FLUX/IMB/FLOW REACTOR TRIP
OM-201.K-0109 SUBASSEMBLY "D" STAR SYSTEM FLUX/IMB/FLOW REACTOR TRIP
OM-311-0233-1 RCPPM Outline and Mounting Details

OM-311-0233-2 RCPPM Cabinet Fabrication

OM-311-0234-1 RCPPM Schematic

OM-311-0235-1 RCPPM System W/D Sheet 1

OM-311-0235-2 RCPPM System W/D Sheet 2

OM-311-0235-3 RCPPM System W/D Sheet 3

OM-311-0235-4 RCPPM System W/D Sheet 4

0-422-M-49 INSTRUMENT DETAIL TURBINE EHC OIL PRESSURE

0-422-BB-1B REACTOR COOLANT FLOW LOOP B TRANSMITTERS
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0SC-2699, “Arming Threshold for Anticipatory Reactor Trip”

0S8C-2820, “Emergency Procedure Setpoints”

0OSC-3302, "Reactor Coolant System Narrow Range Pressure Instrument Loop Current Leakage
Calculation”

0SC-3395, "RPS Main Feedwater Pump Pressure Instrument Loop Accuracy Calculation”
0SC-3416, "RPS Flux/Flow Ratio Uncertainty Evaluation” ’

08C-3446, "Reéctor Building Pressure Instrument Loop Accuracy Calculation”
0SC-3712, "RCS Flow Noise"

0SC-4048, "Variable Low Pressure Safety Limit”

0SC-4168, “Loss of MFW Event with EFW in Manual”

0OSC-4276, “ONS Units 1-3 125VDC Vital Instrumentation and Control Voltage Adequacy”
0SC-4475, “FSAR Section 15.14.5 - LBLOCA Peak Containment Pressure Analysis”

, 0SC-4775, “Justification of UST Temp at 30% FP”

0SC-4860, “FSAR Section 15.13 - Main Steam‘Line Break Accident” - v
0OSC-5064, “Power-Imbalance Safety Limits and Tech. Spec. Setpoihts Using Error-Adjusted
Flux/Flow Ratio of 1.094" -

0SC-5280, “FSAR Section 15.14.5 - LBLOCA Long Term Containment Cooling Requirements I”
0SC-5233, “FSAR Section 15.13 - Steam Line Break Mass and Energy Release”

0SC-5350, “FSAR Section 10.4.7.1.2 - Loss of MFW With LOOP”

OSC-5371, “FSAR Section 15.14.5 - SBLOCA Containment Response”

0OSC-5373, “Steam Line Break Céntainment Temp and Pressure Response”

0SC-5502, “LBLOCA Containment Response With No RBCUs”

0SC-6134, “120VAC Vital I&C Power System Analysis & Regulated Power Fault Duty Analysis”
0SC-6217, i“Loss of MFW Without Anticipatory Reactor Trip System”

0SC-6519, “FSAR Section 15.13 - Large Steam Line Break”

0OSC-6533, “FSAR Section 15.9 - Steam Generator Tube Rupture Accident”

0OSC-7237, “RPS High Flux and Power/Pump Monitor Trip Function Uncertainty Analysis”
0SC-7362, "LOCA Analysis Input”

OSC-7572, “UFSAR Section 6.2' — Peak Containment Pressure Mass and Energy Release
Analysis”

OSC-7573, “UFSAR Section 6.2 — Long Term Mass and Energy Release Analysis”

0OSC-8024, “SBLOCA Long Term Mass and Energy Release Analysis”

0OSC-8695, “Unit 1 Software Parameters Basis for TXS RPS/ESFAS”

0OSC-8784, "Anticipated Transient Without SCRAM (ATWS)" ‘

0SC-8828, Digital RPS RCS Pressure and Temperature Trip Function Uncertainties and'VariabIe
Low RCS Pressure Safety limit.

0SC-8856, Digital RPS Neutron Overpower (Neutron Flux) and Pump Power/Flux Trip Function.
OSC-8857 Digital RPS Neutron Overpower Flux/Flow/Imbalance /Flux Trip Uncertainty Analysis.
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IP/0/A/0301/003 A1
IP/0/A/0301/003 B1
1P/0/A/0301/003 C1
IP/0/A/0301/003 D1
IP/1/A/0301/003 E
IP/1/A/0301/003 F
IP/1/A/0301/003 G
IP/1/A/0301/003 H
IP/0/A/0301/003 J

1P/0/B/0301/003 O

IP/0/A/0301/003 S1
IP/0/A/0301/003 T

IP/0/A/0301/003 T-1
IP/0/A/0301/003 T-2

AM/0/A/0301/003 U

IP/0/A/0301/003 V
IP/0/A/0301/003 X
IP/0/A/0301/002

IP/0/A/0305/001 A
P/0/A/0305/001 B
IP/0/A/0305/001 C
IP/0/A/0305/001 D

IP/0/A/0305/001 M

IP/0/A/0305/001 N
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RPS Document References

NI-1 Neutron Flux Instrument Calibration

NI-2 Neutron Flux Instrument Calibration

NI-3 Neutron Flux Instrument Calibration

NI-4 Neutron Flux Instrument Calibration

Nuclear Instrumentation NI-5 Power Range Calibration

Nuclear Instrumentation NI-6 Power Range Calibration

Nuclear instrumentation NI-7 Power Range Calibration

Nuclear Instrumentation NI-8 Power Range Calibration

Nuclear Instrumentation and Reactor Protective System Nuclear
Detector installation and Removal

RPS and Nuclear instrumentation RPS D.C. Power Supply, Fan Failure,
Dummy Bistable inserted and Module Removal Trip Test (ADMIN HOLD)
Wide Range Nuclear Instrumentation Channel Check

Reactor Protective System Manual Calculation For Power Range
Calibration Instrument Procedure

Wide Range Neutron Flux Instrumentation Calibration At Power

Reactor Protective System Computer Calculation For Power Range
Calibration Instrument Procedure

Procedure To Reset the Flux/imbalance/Flow and High Flux Trips For
Operation With Excessive Power Tilt, Dropbed Control Rod Or Other
Conditions ’

Procedure For Setting High Flux Trip And Reactor Building Evacuation
Alarm

Nuclear Instrumentation Gamma-Metrics Cable Check Out

Nuclear Instrumentation Detector Cabling Electrical Test

Reactor Protective System Channel A Pump Power Monitor Instrument
Calibration

Reactor Protective System Channel B Pump Power Monitor Instrument
Calibration

Reactor Protective System Channel C Pump Power Monitor Instrument
Calibration

Reactor Protective System Channel D Pump Power Monitor Instrument
Calibration ‘

Reactor Protective System Channel A RC Pressure Instrument
Calibration

Reactor Protective System Channel B RC Pressure Instrument

Calibration
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IP/0/A/0305/001 O
IP/0/A/0305/001 P
Deleted.
IP/0/A/0305/004
IP/0/A/0305/005 A
IP/0/A/0305/005 B
IP/0/A/0305/005 C
IP/0/A/0305/005 D
IP/0/A/0305/001 E
IP/0/A/0305/001 F
IP/0/A/0305/001 G
IP/0/A/0305/001 H
IP/1/A/0305/001 |
IP/1/A/0305/001 J
IP/1/A/0305/001 K
IP/1/A/0305/001 L
Deleted
IP/1/A/0305/003 A
IP/1/A/0305/003 B
IP/1/A/0305/003 C
IP/1/A/0305/003 D
IP/0/A/0305/008
IP/0/A/0305/009

IP/0/A/0305/010

IP/0/A/0305/011
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Reactor Protective System Channel C RC Pressure Instrument

Calibration
Reactor Protective System Channel D RC Pressure Instrument

Calibration

RPS Flow Check

Reactor Building HI Pressure Trip Channel A

Reactor Building HI Pressure Trip Channe! B

Reactor Building HI Pressure Trip Channeil C

Reactor Building HI Pressure Trip Channel D

Reactor Protective System Chanhel A RC Temperature Instrumentation
Calibration

Reactor Protective System Channel B RC Temperature Instrumentation
Calibration

Reactor Protective System Channel C RC Temperature Instrumentation
Calibration

Reactor Protective System Chanhel D RC Temperature Instrumentation
Calibration

Reactor Protective System Channel A RC Flow Instrumentation
Calibration

Reactor Protective System Channel B RC Flow Instrumentation
Calibration _

Reactor Protective System Channel C RC Flow Instrumentation
Calibration

Reactor Protective System Channel D RC Flow Instrumentation

Calibration

NI/RPS Channel A Calibration and Functional Test

NI/RPS Channel B Calibration and Functional Test

NI/RPS Channel C Calibration and Functional Test

NIRPS Channel D Calibration and Functional Test

Procedure To Disable/Enable RPS Trip Or To Maintain A Channel In
Manual Bypass

RPS Channel A Main Feedwater Pumps and Main Turbine Trips
Calibration -

RPS Channel B Main Feedwater Pumps and Main Turbine Trips
Calibration

RPS Channel C Main Feedwater Pumps and Main Turbine Trips
Calibration
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IP/0/A/0305/012

IP/0/A/0305/013

IP/0/A/0305/014

IP/O/A/0305/014 A
IP/0/A/0305/015

IP/0/A/0305/016
IP/0/A/0305/018

IP/0/A/0306/003
IP/0/A/0306/004

Operating Procedures

EP/1/A/1800/001

" Deleted

OP/0/A/1103/020 A
OP/1/A/1102/001
OP/1/A/1102/010
OP/1/A/1102/10A
OP/1/A/1102/020
Deleted
OP/1/A/6101/001
OP/1/A/6101/005
OP/1/A/6101/007
OP/1/A/6101/018

CALCULATION OSC-8623, Rev. 11 I
RPS & ESFAS Functional Description Section 28
RPS Document References:

RPS Channel D Main Feedwater Pumps and Main Turbine Trips
Calibration

Nuclear Instrument and Reactor Protective System System Power
Supply Capacitor Replacement

RPS Control Rod Drive Breaker Trip and Event Recorder Timing Test
(Units 1 & 3) '

RPS Control Rod Drive Breaker Trip And Events Recorder Timing Test
Nuclear Instrumentation RPS Removal From And Return To Service For
Channel A, B, C, And D

Bailey Meter Cabinet Module Inspection And Cleaning

RPS STAR Module Analog Input/Output Calibration And Setpoint
Change

Nuclear Instrumentation Power Range Nuclear Detector Electrical Test
Power Range Neutron Detector Leakage Resistance & Voltage

Response Test

EOP — IMAs and SAs

Operator Aid Computer Use

Controlling Procedure for Unit Startup

Controlling Procedure for Unit Shutdown

CSntroIIing Procedure for Rapid Shutdown (Superseded)

Control Room Rounds

Alarm Response Guide 1SA-01
Alarm Response Guide 1SA-05
Alarm Response Guide 1SA-07
Alarm Response Guide 1SA-18
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28.11 Miscellaneous Documents

0D101542, Provide NI Signals to ICS from NI-5, 6, 7 & 8 (installed 1TEOC24 in 2008)

OP-OC-IC-RPS, Operations Training Lesson Plan for the Reactor Protective System

AREVA 01-1228962-00 - 05, STAR instruction Manual

AREVA 08-5008769-02, Equipment Specification for FRA-ANP Linear Amplifier Module

AREVA 32-1124162-00, Duke Il NI RPS String Error Calculation ,

AREVA 32-1125233-00, RCS Pressure Drop, Core Outlet to Hot Leg Pressure Tap, ONS-3

Deleted i

AREVA 51-5019055-00, Interface Information for Oconee RPS NF Hardware

AREVA 51-1119850-00, RPS-1 Functional Requirements

AREVA 51-1172599-01, Technical Specification Bases Backup Document for Crystal River Unit 3
Reactor Protection System High Reactor Coolant System Pressure Trip

AREVA 51-1172957-01, Technical Specification Bases Backup Document for Crystal River Unit 3
Reactor Protection System Nuclear Overpower Trip

AREVA 51-1172980-01, Technical Specification Bases Backup Document for Crystal River Unit 3
Reactor Protection System Variable Low RCS Pressure Trip

AREVA 51-1173551-01, Technical Specification Bases Backup Document for Crystal River Unit 3
Reactor Protection System Reactor Coolant Pump Power Monitors Trip

AREVA 51-1173554-01, Technical Specification Bases Backup Document for Crystal River Unit 3

Reactor Protection System Nuclear Overpower Based on RCS Flow and

f Axial Imbalance Trip

AREVA 51-1173563-01, Technical Specification Bases Backup Document for Crystal River Unit 3
Reactor Protection System Low Reactor Coolant System Pressure Trip

AREVA 51-1173567-01, Technical Specification Bases Backup Document for Crystal River Unit 3

. Reactor Coolant Systerh Safety Limits

AREVA 58-95-00, 880 Nuclear Instrumentation Qualification Test Report

ONEI-0400-50, Rev. 26, Duke Power Company Oconee 1 Cycle 24 Core Operating Limits Report
(COLR)

Duke Letter, 0S-285.P-07-0111, “ONS RCP Pump Monitor Delay”, from Jeff Abbott to Barbara

Thomas, dated February 26, 2007. '
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29.0 OPEN ITEMS / ADDITIONAL REQUIREMENTS

29.1 NSM 13090 (CLOSED Item)

An open item existed to finalize design requirements for LOCA Load Shed contacts fed from the
RPS channels (NSM 13090), and to select the proper signal combinations and incorporate into
the RPS Functional Requirements Specification (FRS). NSM 13090 will not require contacts from
the RPS.

29.2 ESFAS RESET (CLOSED Item)

This open item has been closed based on review of proposed software logic with system

engineering_and operations_during 6/20/2005 Level 3 Software Review Meeting (see sections
15.8.3, 16.8.3, 17.8.2 & 18.8). Operation and RESET of ESFAS actuations following an ESFAS
actuation needs to be reviewed and approved by ONS.

29.3  ESFAS LPI DIVERSE SYSTEM MODIFICATION (CLOSED Item)

This open item has been closed based on approved Change Order 2005-01. DLPIAS added to
new Section 30.

29.4 RPS Channel E Power Range NI (CLOSED ltem)

This open item has been closed based on direction provided by ONS management for use of a
two-channel detector in the Unit 1 RPS design: ONS Unit 1 is unique in that it has a three-
chamber detgctor installed. The other units use a two-chamber detector.

29.5 A-MRC SOFTWARE PROGRAMMING BLOCK (CLOSED Item)

This open item has been closed: See Section 25.4 for discussion of the operation of the analog

signal range limit monitoring features, alarming, etc.
29.6 New OAC ALARMS (CLOSED Item)

This open item has been closed. Section 25 has been updated to indicate that TXS will provide:

29.6.1 new OAC gateway points for A-MRC signal range limit alarms
29.6.2 new OAC gateway points for Channel Check Failure alarms
29.6.3 new OAC gateway points for process binary contact input trip alarms (pressure switch

contact trip alarms, RCPPM contact trip alarms, etc)
29.7 OAC Points which Alarm (CLOSED Item)

ONS needs to review and approve which OAC points will be alarmed to the Operator Alarm
Console. TXS alarm requirements are provided in section 25.5, therefore this open item is

closed.
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29.8

29.9

29.10

2911

29.12

29.13
.

29.14

29.15

RPS & ESFAS Functional Description Section 29
OPEN ITEMS
RESET VALUES FOR SETPOINTS (CLOSED Item)

These values will be developed after completion of the ONS uncertainty calculations. Actual
setpoints will be installeq/veriﬁed correct in the R‘PS/ESFAS software via approved plant
calibration (surveillance) procedure(s). Reset values for setpoints found in this document are
initial values until calculations are completed. Final RPS/ESFAS electronic reset values will be
documented in OSC-8695. '

Deleted.
GRAPHICAL SERVICE MONITOR SCREENS (CLOSED Item)\

Section 25.6 has been added to address GSM screen requirements.

Tcowo RTD Scaling (RPS FUNCTION 2) (CLOSED Item)

This open _item _has been closed. Tcoip RTD Scaling will be addressed by the ONS Teoip

modifications. NOTE: RPS Trip Function #2 has been deleted from this functional description.

Tuor RTD Scaling (RPS FUNCTION 7) (CLOSED item)

This_open item has been closed. Specific fesistance/temperature data sheets for each Hot Leg
RTD serial number/ID will be addressed in OSC-8695 Unit 1 Software Parameters document.

Transmitter Scaling for RPS & ESFAS Inputs (CLOSED Item)

This open item has been closed; it will be in OSC-8695 Unit 1 Software Parameters document.

Verifg} calibrated ranges for RPS and ESFAS Reactor Coolant pressure, Reactor Building

pressure and RPS Reactor Coolant Flow transmitters.
Analog Signal Channel Check (CLOSED Item)

This open item has been closed: See Section 25.1. Acceptance criteria values for Channel

Checks done with 2.Min/2.Max deviation features need to be reviewed and approved by ONS.
Flux/Delta Flux/Flow Function 3 (CLOSED ltem)

This _open item has been closed based on input from NGO Safety Analysis: See Section 3;

determine where to best place the 2.Max functions.
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29.16 Temperature Compensated High Flux Trip Function 2 (CLOSED Item)

This open_item has been closed based on input from NGO Safety Analysis: See Section 2,

definition of X¢ is not clearly defined in the tables or description. Also it is not clear how the
conditional statement {For (TeyaL - TcoLpmzmin) > Xc Where X¢ > 0} applies to the trip function

equation. NOTE: RPS Trip Function #2 has been deleted from this functional description.

29.17 Test Machine Purchase (CLOSED Item)
The TXS Test Machine was included in the scope of the original purchase order.
29.18 RBCU Fans Receiving ES-5 and ES-6 Signals (CLOSED ltem)

ONS is currently evaluating the ES-5 and ES-6 signals that are sent to the RBCU A, B and C

fans. Changes to current design will require a design scope change.
29.19 RTD Transmitter Accuracy, Time Response, and Qualifications (CLOSED Item)

Accuracy of new RTD transmitters has been determined to be slightly better than the existing
RTD bridges. 'Duke Calculation OSC-4048 provides the accuracy of the existing Bailey string as
+1.27°F. Duke Calculation OSC-8828 provides the accuracy of new TXS string of +1.26°F.
Other issues with the RTD transmitters are resolved, including the Time Response Calculation

and the EQ Report, therefore this open item has been closed.
29.20 Function 3 Flux/Flow/Imbalance Trip analog scaling Issues (CLOSED Item)

The information concerning a review of STAR manual for details of the flux/flow/imbalance
algorithm and scaling has been moved to Function #3 section as a requirement, therefore this

open item is closed.
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30.0 DIVERSE LOW PRESSURE INJECTION ACTUATION SYSTEM I

30.1 Diverse LPI Actuation System Features

The AREVA design includes the following features:

1. The non-safety related DLPIAS components are installed in Cabinet 16 (RPS Channel E).

2. Three Moore analog bistables which monitor the Wide Range RC pressure sighals from ESFAS
channels A, B & C. These are powered from 120 VAC supplied from 1Kl breaker 10.

3. Two 1E interposing relays will be mounted in cabinet 12 (ODD voter) and cabinet 14 (EVEN voter),
and powered from the 24 VDC power supplies in cabinet 16, RPS Channel E. These relays will be
qualified for 1E/non-1E isolation. These relays will actUate Channel 3 and Channel 4 respectively,
once at least 2 out of the 3 bistables are tripped.

4. A BYPASS/ENABLE pushbutton (mounted on 1UB2) will be installed. Depressing the BYPASS
pushbutton will drop out the interposing Channel 3 & 4 actuation relays, disable the DLPIAS and light
the BYPASSED amber LED on 1UB2. Depressing the ENABLE pushbutton will enable the DLPIAS
and the amber BYPASSED LED will go out.

5. If one (or more) bistables are tripped, a red LED labeled BISTABLE TRIPPED will be lit on 1UB2.

6. An OVERRIDE/RESET pushbutton (mounted on 1UB2) will be installed. Depressing the OVERRIDE
pushbutton will drop out the interposing Channel 3 & 4 actuation relays, disable the DLPIAS and light
the OVERRIDE red LED on 1UB2. Depressing the RESET pushbutton will enable the interposing
Channel 3 & 4 actuation relays and the OVERRIDE red LED will go out.

30.2 New Algorithm for DLPIAS Actuation Functions

Actual in-plant setpoints are derived in OSC-8125, “Diverse High/Low Pressure Injection
Actuation System Loop Uncertainty and Setpoint Determination”.

RCS Pressure Low Low

ALGORITHM
Channel Trip: Pm( < Psp press

(a) Pm( = measured RCS pressure in each DLPIAS bistable.
(b) Psp press = LPI Trip; setpoint 462 psig, decreasing.
(c) 2 out of 3 channels tripped = ESFAS Channels 3 & 4 Actuation
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30.3 Process Parameters for New Algorithm

Actual in-plant setpoints are derived in 0SC-8125, “Diverse High/Low Pressure Injection
Actuation System Loop Uncertainty and Setpoint Determination”

. Logical| Des
Measured Reactor Coolant System Pressure in i .
Prm each ESFAS channel. 0 -2500 N/A psig
512
P ESFAS Diverse LPI Actuation Trip setpoint on 4 62 . Automatically .
SPPRESS | jecreasing pressure Automat!cally Trip on _ reset on psig
) decreasing pressure increasing
pressure

30.4 Design Features

(For more information see AREVA Change Order number 2005-01.)

30.4.1 Non-Safety System .
The system will be a combination of Safety and Non-Safety Related components. The
TRIP relays which interface with the 24 VDC LPI actuation circuits will be safety related.
The bistable devices, two out of three logic relays, BYPASS, OVERRIDE and
annunciator circuits will be supplied as non-safety related. The Diverse LPI components
in Cabinet 16 and the UB2 control switches will be wired for non-1E separation
accordingly. The power for the bistables and relay logic will be non-safety related.

-30.4.2 Automatic and Manual Actuation Capability
The DLPIAS will provide for automatic actuation of the Channel 3 and Channel 4
components. This includes LPI pumps, LPSW pumps and LP! Injection valves.
Manual initiation is accomplished with the existing Trip/Reset buttons located on the main
control board. The logic for this manual trip bypasses the TXS logic and allows the
Operator to initiate ES actuation on a per channel basis.

30.4.3 Equipment Quality . '
The quality of the components will be based on selection of known components that have
a proven reliability. The relays and switches selected will be the same type as those
supplied for the ES actuation circuits. The bistables will be standard commercial grade
quality, similar as those provided for the RCPPM.

30.4.4 Actuate LP| on Low-Low RC Pressure
The DLPIAS is intended to provide automatic LP} injection in the case of a Loss of
Coolant Accident (LOCA) concurrent with a common mode software failure of the TXS.

30.4.5 Accuracy
The Setpoint of the DLPIAS will be chosen to allow the ESFAS to actuate prior to
actuation of the DLPIAS.
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30.4.6 Minimize Inadvertent Actuation
The DLPIAS will require 2 out of 3 bistables to be tripped for an LPI actuation to occur.
Actuation circuit relays are energized to actuate. Loss of 24 VDC control power will not
result in actuation.

30.4.7 Diverse Hardware
Two-out-of-three bistables are required to trip to initiate an actuation. No software is
required or provided for the DLPIAS. '

30.4.8 Reactor Coolant Pressure Signals
The non-Safety Related Reactor Coolant Pressure signals fed into the DLPIAS will be
isolated from the Safety Related Reactor Coolant Pressure signals utilizing the TXS
SNV1 isolators. The signal isolation occurs in the Safety Related analog signal
conditioning portion of the TXS, prior to the analog-to-digital conversion.

30.4.9 Power Source
The DLPIAS control power will be supplied from the 24 VDC Absopulse power supplies
used for Channel E of the RPS. The Absopulse power supplies are non-safety related
and are supplied from 120 VAC inverter 1Kl, breaker 10. The Moore ECA (bistable)
modules are powered directly from the same 520 VAC source.

30.4.10 Physical Separation
Physical separation will be maintained as it relates to IEEE-384 separation criteria
between safety related and non-safety components. The bistables and relays will be DIN
Rail mounted components. '

30.4.11 ,Electfical Separation
Electrical separation between safety and non-safety will be maintained by the use of
isolators and relays.

30.4.12 Safety to Non-Safety Isolation
Physical separation will be maintained in accordance with iEEE Std. 384-1992, IEEE
Standard Criteria for Independence of Class 1E Equipment and Circuits. Electrical
separation between safety and non-safety will be maintained by the use of isolators and
relays.

30.4.13 Equipment Qualification
All equipment associated with the DLPIAS system with the exception of the existing
Reactor Coolant Pressure transmitters and cabling (which is Environmentally Qualified) is
located in the Control Room (mild environment) and will be seismically mounted.

30.4.14 Operating Bypass or Maintenance Bypass
The Diverse LPI BYPASS/ENABLE pushbutton will be used to bypass the DLPIAS
system during both maintenance and operation. Plant procedures will require that the
DLPIAS be bypassed during controlled shutdowns at the same time the LPI Bypass is
initiated for the ESFAS.
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30.4.15 DLPIAS OVERRIDE
A separate OVERRIDE/RESET switch (maintained contacts) is provided as a redundant
means of terminating a DLPIAS actuation. ‘

30.4.16 DLPIAS Actuation | -
The Diverse LPI1 actuation shall go to completion once initiated. BYPASS and ENABLE
are manual functions and will be controlled by procedure. '

30.4.17 Information Display :
Thé DLPIAS provides two annunciator alarms, “DIVERSE LPI TRIP” and “DIVERSE LPI
BYPASSED”. In addition, the Diverse LPI BYPASS switch. includes a “BYPASSED” light
on the switch and a "BISTABLE TRIPPED?” light adjacent to the switch. The "BISTABLE
TRIPPED” light provides indication to alert the operator if any/all bistables are tripped,
prior to an operator resetting the DLPIAS on increasing Reactor Coolént pressure. A
DLPIAS OVERRIDE light is provided to indicate the mterposmg relays are disabled. '

30.4.18 Augmented Quality Program (GL85-06)
The DLPIAS non-Safety. Related components do not require unique or special
procurement requirements.

30.4.19 Software Quality Assurance
Not required for the DLPIAS design, since the analog system has no software.

30.4.20 Teéhnical Specifications
Selecfed Licensee Commitments (SLC) will be developed to provide appropriate actions

 commensurate with other Diverse systems (DSS).
30.5 Safety Classification

The DLPIAS hardware is non-safety related with the exception of the interposing trip relays
located in ESFAS cabinets 12 & 14, which are safety related isolation devices.

30.6 . Response Time Requirements

The response time for the rack/processing equipment shall be < 500 ms. The channel response
time does not include the sensor response time or the time required for the field devices to go to
the ES position from the Non-ES position. | '
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30.7  Input Signals

The RC pressure input signals are shared with ESFAS Functions #1 and #2. The pressure
signals provided to the DLPIAS shall be provided independent of any TXS software elements.
Pushbuttons are wetted from RPS Channel E 24 VDC power.

New DLPIAS
pushbutton #1
tag number
(1LPIPB0074UB2)

New DLPIAS
pushbutton #1
tag number
(1LPIPB0074UB2)

New DLPIAS
pushbutton #2
tag number
(1LPIPB0075UB2)

Isolated Output
(from section 15)

DLPIAS ENABLE pushbutton Binary Contact input

DLPIAS BYPASS pushbutton Binary Contact input ~

N

DLPIAS OVERRIDE pushbutton Binary Contact input

RC Pressure analog CHA 0 - 2500 psig 4 - 20 mADC

Isolated Output

(from section 15) RC Pressure analog CH B 0 - 2500 psig 4 - 20 mADC

Isolated Output

(from section 15) RC Pressure analog CH C 0 - 2500 psig 4 - 20 mADC

30.8  Output Signals

(Lights are powered from RPS Channel E 24 VDC power; statalarms provide 145 VDC to output

contacts in RPS Channel E cabinet)

New DLPIAS
indication light #1
tag number
(1LPILI0222UB2)

New DLPIAS
pushbutton #1
tag number
(1LPIPB0074UB2)
New DLPIAS
indicating light #2
tag number
~ (1LPILI0223UB2)

1SA1-58 DIVERSE LPI BYP Binary 145 VvDC
1SA1-59 DIVERSE LPI TRIP Binary 145 VDC

BISTABLE TRIPPED indicating ilight on 1UB2 Binary 24 VDC

BYPASSED light on pushbutton Binary 24VDC

OVERRIDE LIGHT on 1UB2 Binary 24VDC
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Actuated Field Devices (via TXS R contacts)
(These outputs are shared with ESFAS Functional Trip #2).

1LPIPUOQQO1 (LPI P1A) (ES Position Run) 1LPIPU0002 (LPI P1B) (ES Position Run)
1LP VA0017 (1LP-17) (ES Position Open) 1LP VAD018 (1LP-18) (ES Position Open)
OLPSPUOOOA (A LPSW PUMP) (ES OLPSPUOCO0B (B LPSW PUMP) (ES Position
Position Run) Run)
OLPSPUQ00C (C LPSW PUMP) (ES OLPSPUOD00C (C LPSW PUMP) (ES Position
Position Run) . Run)

New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
References

See Section 27.

Diverse LPI BYPASS/ENABLE & OVERRIDE/RESET Pushbuttons & Lights Layout

DIVERSE LPIBYPASS
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31.0 DIVERSE HIGH PRESSURE INJECTION ACTUATION SYSTEM |

311 Diverse HPI Actuation System Features

The AREVA design includes the following features:

1. The non-safety related DHPIAS components are installed in Cabinet 16 (RPS Channel E).

2. Three Moore analog bistables which monitor the Wide Range RC pressure signals from ESFAS
channels A, B & C. These are powered from 120 VAC supplied from 1Kl breaker 10.

3. Two 1E interposing relays will be mounted in cabinet 12 (ODD voter) and cabinet 14 (EVEN voter),
and powered from the 24 VDC power supplies in cabinet 16, RPS Channel E. These relays will be
qualified for 1E/non-1E isolation. These relays will actuate Channel 1 and Channel 2 respectively,
once at least 2 out of the 3 bistables are tripped.

4. A BYPASS/ENABLE pushbutton (mounted on 1UB1) will be installed. Depressing the BYPASS
pushbutton will drop out the interposing Channel 1 & 2 actuation relays, disable the DHPIAS and
light the BYPASSED amber LED on 1UB1. Depressing the ENABLE pushbutton will enable the
DHPIAS and the amber BYPASSED LED will go out.

5. If one (or more) bistables are tripped, a red LED labeled BISTABLE TRIPPED will be lit on 1UB1.

6. An OVERRIDE/RESET pushbutton (mounted on 1UB1) will be installed. Depressing the OVERRIDE
pushbutton will drop out the interposing Channel 1 & 2 actuation relays, disable the DHPIAS and
light the OVERRIDE red LED on 1UB1. Depressing the RESET pushbutton will enable the
inter/posing Channel 1 & 2 actuation relays and the OVERRIDE red LED will go out.

31.2  New Algorithm for DHPIAS Actuation Functions

Actual in-plant setpoints are derived in 0SC-8125, “Diverse High/Low Pressure Injection
Actuation System Loop Uncertainty and Setpoint Determination”

RCS Pressure Low

ALGORITHM
Channel Trip: P S Psp press

(a) Pm) = measured RCS pressure in each DHPIAS bistable.
(b) Psp press = HPI Trip; setpoint 1550 psig, decreasing.
(c) 2 out of 3 channels tripped = ESFAS Channels 1 & 2 Actuation
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313 Process Parameters for New Algorithm

Actual in-plant setpoints are derived in OSC-8125, “Diverse High/Low Pressure Injection
Actuation System Loop Uncertainty and Setpoint Determination”

Logical ID
Measured Reactor Coolant System Pressure in .
Pm each ESFAS channel. 0 -2500 N/A Psig
1600
. . . Lo 1550 Automatically
Psp press SSFAS Dlverse HPI Actuatlon‘Tnp setpoint on Automatically Trip on reset on psig
ecreasing pressure. d - . D
ecreasing pressure increasing
pressure

314 Design Features

(For additional information, see AREVA Change Order number 2007-02.)
| 31.4.1 Non-Safety System

The system will be a combination of Safety and Non-Safety Related components. The
TRIP relays which interface with the 24 VDC HP! actuation circuits will be safety related.
The bistable devices, two out of three logic feléys, BYPASS, OVERRIDE and
annunciator circuits will be supplied as non-safety related. The Diverse HPY components
in Cabinet 16 and the UB1 control switches will be wired for non-1E separation
accordingly. The power for the bistables and relay logic will be non-safety related.

31.4.2 Automatic and Manual Actuation Capability '
The DHPIAS will provide for automatic actuation of the Channel 1 and Channel 2
co‘mponenté. This includes HPI pumps, HPI Injection valves and components listed in the
table in Section 31.9. Manual initiation is accomplished with the existing Trip/Reset
buttons located on the main control board. The logic for this manual trip bypasses the

~ TXS logic and allows the Operator to initiate ES actuation on a per channel basis.

31.4.3 Equipment Quality ‘
The quality of the components will be based on selection of known components that have
a proven reliability. The relays and switches selected will be the same type as those
supplied for the ES actuation circuits. The bistables will be standard commercial grade
quality, similar as those provided for the RCPPM.

31.4.4 Actuate HPI on Low RC Pressure ‘
The DHPIAS is primarily intended to pfovide automatic HPI injection in the case of a Loss
of Coolant Accident (LOCA) concurrent with a common mode software failure of the TXS.

314.5 'Accuracy o :
The Setpoint of the DHPIAS will be chosen to allow the ESFAS to actuate prior to
actuation of the DHPIAS. » ‘
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31.4.6 Minimize Inadyertent Actuation
The DHPIAS will require 2 out of 3 bistables to be tripped for an HPI actuation to occur.
Actuation circuit relays are energized to actuate. Loss of 24 VDC control power will not
result in actuation. '

31.4.7 Diverse Hardware

"~ Two-out-of-three bistables are required to trip to initiate an acfﬁation. No software is
‘required or provided for the DHPIAS.
' 31.4.8 Reactor Coolant Pressure Signals

The non-Safety Related Reactor Coolant Pressure signals fed into the DHPIAS will be
isolated from the Safety Related Reactor Coolant Pressure signals utilizing the TXS
SNV1 isolators. The ‘signal isolation occurs in the Safety Related analog signal
conditioning portion of the TXS, prior to the analog-to-digital conversion.

31.4.9 Power Source
The DHPIAS control power will be supplied from the 24 VDC Absopulse power supplies
used for Channel E of the RPS. The Absopulse power supplies are non-éafety related
and are supplied from 120 VAC inverter 1KI, breaker 10. The Moore ECA (bistable)
modules are powered directly from the same 120 VAC source.

31.4.10 Physical Separation
Physical separation will be maintained as it relates to IEEE-384 separation criteria
between safety related and non-safety components. The bistables and relays will be DIN
Rail mounted components.

31.4.11 Electrical Separation
Electrical separation between safety and non-safety will be maintained by the use of
isolators and relays. '

31.4.12 Safety to Non-Safety Isolation
Physical isolation will be maintained in accordance with IEEE Std. 384-1992, IEEE
Standard Criteria for Independence of Class 1E Equipment and Circuits. Electrical
isolation between safety and non-safety will be maintained by the use of isolators and
relays.

31.4.13 Equipment Qualification
All equipment associated with the DHPIAS system with the exception of the existing
Reactor Coolant Pressure transmitters and cabling (which is Environmentally Qualified) is
located in the Control Room (mild environment).

31.4.14 Operating Bypass or Maintenance Bypass
The Diverse HPI BYPASS/ENABLE pushbutton will be used to bypass the DHPIAS
system during both mainténance and operation. Plant procedures will require that the
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DHPIAS be bypassed during controlled shutdowns at the same time the HPI Bypass is
initiated for the ESFAS. '

31.4.15 DHPIAS OVERRIDE

A separate OVERRIDE/RESET switch {maintained cc}ntacts) is provided as a redundant
~ means of terminating a DHPIAS actuation.

31.4.16 DHPIAS Actuation
The Diverse HPI actuation shall go to completion once initiated. BYPASS and ENABLE
are manuat functions and will be controlled by procedure.

31.4.17 Information Display
The DHPIAS provides two annunciator alarms, “DIVERSE HPI TRIP” and "DIVERSE HPI -
BYPASSED?". In addition, the Diverse HPI BYPASS switch includes a “BYPASSED” light
on the switch and a "BISTABLE TRIPPED?” light adjacent to the switch. The "BISTABLE
TRIPPED” light provides indication to alert the operator if any/all bistables are tripped,
prior to an operator resetting the DHPIAS on increasing Reactor Coolant pressure. A
DHPIAS OVERRIDE light is provided to indicate the interposing relays are disabled.

31.4.18 Augmented Quality Program (GL85-06) |
The DHPIAS non-Safety Related components do not require unique or special
procurement requirements.

31.4.19 Software Quality Assurance
Not required for the DHPIAS design, since the analog system has no software.

31.4.20 Technical Specifications
Selected Licensee Commitments (SLC) will be déveloped to provide appropriate actions

commensurate with other Diverse Systems (DSS).
31.5 Safety Classification

The DHPIAS hardware is non-safety related with the exception of the interposing trip relays

located in ESFAS cabinets 12 & 14, which are safety related isolation devices.
31.6 Response Time Requirements

The response time for the rack/processing equipment shall be < 500 ms. The channel response
time does not include the sensor response time or the time required for the field devices to go to

the ES position from the Non-ES position.
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-31.7 Input Signals

The RC pressure input signals are shared with ESFAS Functions #1 and #2. The pressure
signéls provided to the DHPIAS shall be provided independent of any TXS software elements.
Pushbuttons are wetted from RPS Channel E 24 VDC power.’ ' \

New DHPIAS

pushbutton #1 DHPIAS ENABLE pushbutton Binary Contact input
tag number

(1HPIPB0076UB1)
New DHPIAS

pushbutton #1 R .
" tag number DHPIAS BYPASS pushbutton Binary Contact input

(1HPIPB00O76UB1)
New DHPIAS

pushbutton #2 | - A5 GVERRIDE pushbution Binary Contact input
tag number

(1HPIPBOO77UB1)

(:fg r': fgcgourtﬂué) RC Pressure analog CH A 0 2500 psig 4 - 20 mADC

(;f;iftsegc%;pfg) RC Pressure analog CH B 0 - 2500 psig” 4-20 mADC

(;foor': f:cf?;r:ﬂust) RC Pressure analog CH C 0 - 2500 psig 4 -20 mADC

31.8 Output Signals
(Lights are powered from RPS Channel E 24 VDC power; statalarms provide 145 VDC to output

contacts in RPS Channel E cabinet)

New DHPIAS
indication light #1 S . )
tag number BISTABLE TRIPPED indicating light on 1UB1 Binary 24 VDC

(1HPILI0224UB1)
New DHPIAS

p?:gz‘:‘;‘]’gef - BYPASSED light on pushbutton Binary 24 VDC

(1HPIPB00O76UB1)
New DHPIAS

indicating light #2 '
tag number OVERRIDE LIGHT on 1UB1 Binary 24 VDC

(1HPILI0225UB1)
1SA1-56 DIVERSE HPI BYP Binary 145 VDC

1SA1-57 DIVERSE HPI TRIP \ Binary 145VDC

N
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Actuated Field Devices (via TXS R contacts)

(These outputs are shared with ESFAS Functional Trip #1).

Chann

1HPIPUOQ01 (HP1 P1A) (ES Position Run)

1HPIPUO002 (HPI P1B) (ES Position Run)

1HPIPU0002 (HPI P1B) (ES Position Run)

1HPIPU0003 (HPI P1C) (ES Position Run)

1HP VA0024 (1HP-24) (ES Position Open)

1HP VA0025 (1HP-25) (ES Position Open)

1HP VA0026 (1HP-26) (ES Position Open)

1HP VA0027 (1HP-27) (ES Position Open)

1HP VA0003 (1HP-3) (ES Position Closed)

1HP VAOOO0S (1HP-5) (ES Position Closed)

1HP VA0004 (1HP-4) (ES Position Closed)

1HP VA0021 (1HP-21) (ES Position Closed)

1HP VA0020 (1HP-20) (ES Position Closed)

1GWD VAQ0013 (1GWD-13) (ES Position Closed)

KHU 1 (Keowee CH A) (ES EMERG START)

1LWD VA0002 (1LWD-2) (ES Position Closed)

KHU 2 (Keowee CH A) (ES EMERG START)

KHU 1 (Keowee CH B) (ES EMERG START)

STBY Bus (SK 1) (ES Position FDR Closed)

KHU 2 (Keowee CH B) (ES EMERG START)

Load Shed (ES Position Complete)

STBY Bus (SK 2) (ES Position FDR Closed)

STBY Bkr 1 (S1 1) (ES Position Closed)

Load Shed (ES Position Complete)

STBY Bkr 2 (S2 1) (ES Position Closed)

1GWD VA0012 (1GWD-12) (ES Position Closed)

1CS VA0006 (1CS-6) (ES Position Closed)

1LWD VA0001 (1LWD-1) (ES Position Closed)

1PR VAQ002 (1PR-2) (ES Position Closed)

1CS VA0005 (1CS-5) (ES Position Closed)

1PR VAO0003 (1PR-3) (ES Position Closed)

1PR VAQ001 (1PR-1) (ES Position Closed)

1PR VA0004 (1PR-4) (ES Position Closed)

1PR VA0006 (1PR-6) (ES Position Closed)

1PR VA0005 (1PR-5) (ES Position Closed)

1PR VAOQQ07 (1PR-7) (ES Position Closed)

1PR VAO0008 (1PR-8) (ES Position Closed)

1PR VA0009 (1PR-9) (ES Position Closed)

1PR VA0010 (1PR-10) (ES Position Closed)

1RC VA0005 (1RC-5) (ES Position Closed)

1RC VA0007 (1RC-7) (ES Position Closed)

1RC VA0006 (1RC-6) (ES Position Closed)

1FDW VA0106 (1FDW-0106) (ES Position Closed)

1FDW VAQ105 (1FDW-105) (ES Position Closed)

1FDW VA0108 (1FDW-108) (ES Position Closed)

1FDW VA0107 (1FDW-107) (ES Position Closed)

1FDW VA0103 (1FDW-103) (ES Position Closed)

1FDW VA0104 (1FDW-104) (ES Position Closed)
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31.10 New Statalarm Panel Changes
Statalarm Panel changes are shown in Section 22.
3.1 .11 References

See Section 27.

31.12 Diverse HPI BYPASS/ENABLE & OVERRIDE/RESET Pushbuttons & Lights Layout

DIVERSE HPI OVERRIDE | DIVERSE HPI BYPASS




