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ABSTRACT

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Advanced
Boiling Water Reactors (ABWRs) (NUREG-XXXX, Revision 0) provides the basis for the
development of content-valid licensing examinations for reactor operators (ROs) and
senior reactor operators (SROs). The examinations developed using the ABWR Catalog
along with the Operator Licensing Examination Standards for Power Reactors (NUREG-
1021) will sample the topics listed under Title 10, Code of Federal Regulations, Part 55
(10 CFR 55).

This catalog contains knowledge and ability (K/A) statements for ROs and SROs at
ABWRs. The catalog is organized into six major sections: Organization of the -Catalog,
Generic Knowledge and Ability Statements, Plant Systems grouped by Safety Functions,
Emergency and Abnormal Plant Evolutions, Components and Theory.
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1 ORGANIZATION OF THE CATALOG

1.1 INTRODUCTION

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Advanced
Boiling Water Reactors (ABWR) NUREG-XXXX, Revision 0, provides the basis for
development of content-valid written and operating licensing examinations for reactor
operators (ROs) and senior reactor operators (SROs). The Catalog is designed to
ensure equitable and consistent examinations.

1.2 PART 55 OF TITLE 10 OF THE CODE OF FEDERAL REGULATIONS

The catalog is used in conjunction with NUREG-1021 "Operator Licensing Examination
Standards for Power Reactors." —NUREG-1021 provides policy and guidance and
establishes the procedures and practices for examining licensees and applicants for RO
and SRO licenses pursuant to Part 55 of Title 10 of the Code of Federal Regulations (10
CFR 55). All knowledge and abilities (K/As) in this catalog are directly linked by item
number to 10 CFR 55.

1.3 RO WRITTEN EXAMINATION

The guidance for preparation of RO written examination is presented in NUREG-1021,
ES-205, and ES-401.The specific items for RO written examinations are specified in 10
CFR 55.41(b).

1.4 SRO WRITTEN EXAMINATION

The guidance for preparation of the SRO written examination is presented in NUREG-
1021, ES-401. In addition to the RO items specified in 10 CFR 55.41(b), additional
items for SRO written examinations are presented in 10 CFR 55.43(b).

1.5 RO AND SRO OPERATING TEST ITEMS

The items for operating tests for ROs and SROs are presented in 10 CFR 55.45(a). The
guidance for preparation of the operating tests is presented in NUREG-1021, ES-301.
The operating test should include a representative selection of K/As derived from 13
items listed in 10 CFR 55.45(a).

1.6 SENIOR OPERATORS LIMITED TO FUEL HANDLING

The specifications for examinations for Senior Operators Limited to Fuel Handling

(LSRO) are provided in Examination Standard, NUREG 1021, Section ES-701. The LSRO
examination process includes both a written examination and an operating test. This
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examination and test include, but are not limited to, items associated with 10 CFR
55.43(b) items 5 through 7, and 10 CFR 55.45(a) items 5 and 6.

1.7 ORGANIZATION OF THE ABWR CATALOG

This catalog is organized into 6 major sections. K/As are grouped according to the
major section to which they pertain. This organization is shown schematically below.

1 ORGANIZATION OF THE ABWR CATALOG

2 GENERIC KNOWLEDGE AND ABILITIES
Conduct of Operations K/As
Equipment Control K/As
Radiation Control K/As
Emergency Procedures/Plan K/As

3 PLANT SYSTEMS WITHIN 9 SAFETY FUNCTIONS
Knowledge Categories (K1 - K6)
Ability Categories (Al - A4)

4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS
Knowledge Categories (E/A K1 - E/A K3)
Ability Categories (E/A Al - E/A - A2)

5 COMPONENTS
Component Knowledge Categories

6 THEORY
Reactor Theory Knowledge Categories
Thermodynamics Knowledge Categories

1.8 GENERIC KNOWLEDGE AND ABILITIES

Generic knowledge and abilities are generally administrative knowledges and abilities
with broad application across systems and operations. They are listed in Section 2 of
the catalog. The four (4) categories of generic K/As are listed below:

Conduct of Operations K/As

Equipment Control K/As

Radiation Control K/As

Emergency Operating Procedures/Emergency Plan K/As

D WN =

The generic K/As for "Conduct of Operations," are used to evaluate the applicant's
knowledge of the daily operation of the facility. The types of information covered under
this category may include for example, shift turnover, operator responsibilities, and
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procedure usage.

The generic K/As for "Equipment Control" are used to evaluate the administrative issues
associated with the management and control of plant systems and equipment.
Examples of the types of information evaluated under this topic include maintenance
and temporary modifications of systems. Fuel handling and refueling K/As are organized
into this topic area because of the equipment control aspect of fuel handling.

The generic K/As for "Radiation Control" are used to evaluate the applicant's knowledge
and abilities with respect to radiation hazards and protection (personnel and public).
Examples of the types of information that should be evaluated under this topic are
knowledge of significant radiation hazards or radiation work permits.

The generic K/As for "Emergency Operating Procedures/Emergency Plan" are used to
evaluate the applicant's general knowledge of emergency operations. The K/As are
designed to evaluate knowledge of the emergency operating procedures use. The
emergency plan K/As are used to evaluate the applicant's knowledge of the plan,
including, as appropriate, the RO's or SRO's responsibility to decide whether it should
be executed and the duties assigned under the plan.

1.9 PLANT SYSTEMS
1.9.1 Plant System Organization by Safety Function

Nine (9) major safety functions must be maintained to ensure safe nuclear power plant
operation. The safety functions groups are:

Reactivity Control

Reactor Water Inventory Control
Reactor Pressure Control

Heat Removal From the Core
Containment Integrity

Electrical

Instrumentation

Plant Service Systems
Radioactivity Release.

WoONUThWN =

Plant systems have been included in this catalog based on their relationship and
importance to 9 safety functions. Table 1 contains a list of these plant systems,
arranged within safety function. It should be noted that some plant systems contribute
to more than one safety function.
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Table 1
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

SF1CRD Control Rod Drive System

SF1FMCRD Fine Motion Control Rod and Drive Mechanism
SF1RFC Recirculation Flow Control System

SF1RRS Reactor Recirculation System

SF1RCIS Rod Control and Information System

SF1SLC Standby Liquid Control System

Safety Function 2: Reactor Water Inventory Control
SF2HPCF High Pressure Core Flooder System

SF2CD Condensate System

SF2RCIC Reactor Core Isolation Cooling System

SF2FW Feedwater System

SF2RWCU  Reactor Water Cleanup System

SF2FWC Feedwater Control System

SF2RHRLPFL Residual Heat Removal: Low Pressure Flooder Injection Mode
SF2AFI Alternate Feedwater Injection System

Safety Function 3: Reactor Pressure Control

SF3ADS Automatic Depressurization System

SF3NBS Main and Reheat Steam System

SF3EHC Steam Bypass and Pressure Control/Turbine Pressure Control System
SF3SRV Safety Relief Valves

Safety Function 4: Heat Removal From Reactor Core
SF4ANBS Main and Reheat Steam System
SF4MT Main Turbine Generator and Auxiliary Systems

SF4RCIC Reactor Core Isolation Cooling System
SF4RRS Reactor Recirculation System
F3RHRSDC Residual Heat Removal System: Shutdown Cooling Mode

Safety Function 5: Containment Integrity

SF5PCS Primary Containment System and Auxiliaries

SF5LDIS Leak Detection and Isolation System

SF5RPV Reactor Vessel Internals

SF5RHRSPC Residual Heat Removal System: Suppression Pool Cooling Mode
SF5RHRSPR  Residual Heat Removal System Drywell/Wetwell Spray Mode
SF5SEC Secondary Containment
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Safety Function 6: Electrical

SF6EPDS A-C:AC Electrical Distribution System

SF6DC B-&:Direct Current Power Supply System-Eleetrical-Distribution
SF6DGCTG Emergency Generators (Diesel/ CTG)

SF6VAC Vital AC Power Supply System

SF6I&C Instrumentation and Control Power Supply System
Safety Function 7: Instrumentation

SF7APR Automatic Power Regulator System

SF7ATLM Automated Thermal Limit Monitoring System
SF7APRM Average Power Range Monitor/Local Power Range Monitor
SF7NBI Nuclear Boiler Instrumentation

SF7RMS Radiation Monitoring System

SF7RTIS Reactor Trip and Isolation System

SF7MRBM  Multi-channel Rod Block Monitor System

SF7RWM Rod Worth Minimizer System

SF7SRNM  Startup Range Neutron Monitor System

SF7ATIP Automated Traversing In-Core Probe System
SF7ELCS ESF Logic and Control System

SF7PICS Plant Information and Control System

SF7SPTM Suppression Pool Temperature Monitoring System
SF7RSS Remote Shutdown System

Safety Function 8: Plant Service Systems

SF8FPS Fire Protection System

SF8FH Fuel Handling

SF8IAS Instrument Air System

SF8RBCW  Reactor Building Cooling Water System

SF8RSW Reactor Service Water System

Safety Function 9: Radioactivity Release

SF90G Offgas System

SFO9HVAC Plant Ventilation Systems

SFORMS Radiation Monitoring System

SFORMS Radwaste

SFORPV Reactor Vessel Internals

SFOFPC Fuel Pool Cooling and Clean-up System

SFI9SGTS Standby Gas Treatment System

SFOCRHVAC Control Room Habitability Area HVAC
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1.9.2 Knowledge and Ability Stem Statements for Plant Systems

The information delineated within each plant system is organized into 6 different types
of knowledge and 4 different types of ability. If there are no knowledge or ability
statements following a stem statement there is no applicable K/A.

The applicable 10 CFR 55.41/43/and 45 item numbers are included with each stem
statement. In most cases the K/As associated with the stem statements can be used
for both the written examination and the operating test. See Table 2 below:

Table 2
Knowledge and Ability Stem Statements for Plant Systems

Knowledge Stem Statements

K1. Knowledge of the physical or control/protection logic relationships between the
(SYSTEM) and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K2.  Knowledge of bus or division power supplies to the following: (CFR: 41.7)

K3. Knowledge of the effect that a loss or malfunction of the (SYSTEM) will have on
the following: (CFR: 41.7 / 45.4)

K4. Knowledge of (SYSTEM) design feature(s) and or interlock(s) which provide for
the following: (CFR: 41.7)

K5. Knowledge of the operational implications or cause-effect relationships as they
apply to the (SYSTEM): (CFR: 41.5 / 45.3)

K6 Knowledge of the effect of the following plant conditions, system malfunctions or
component malfunctions will have on the (SYSTEM): (CFR: 41.7 / 45.7)

Ability Stem Statements

Al. Ability to predict and/or monitor changes in parameters associated with
operating the (SYSTEM) controls including: (CFR: 41.5 / 45.5)

A2.  Ability to (a) predict the impacts of the following on the (SYSTEM) and
(b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal operations: (CFR:41.5/45.6)

A3.  Ability to monitor automatic operations of the (SYSTEM) including:
(CFR:41.7/45.7)
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A4.  Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 t0 45.8)

1.10 EMERGENCY & ABNORMAL PLANT EVOLUTIONS

Section 4 of the ABWR catalog contains emergency plant evolutions (EPEs) and
abnormal plant evolutions (APEs). An emergency plant evolution is any condition, event
or symptom which leads to entry into the plant-specific emergency operating
procedures (EOPs). An abnormal plant evolution is any degraded condition, event or
symptom not directly leading to an EOP entry condition, but, nonetheless, adversely
affecting a safety function. The listing of EPEs and APEs was developed to include those
integrative situations crossing several plant systems and/or safety functions.

The emergency plant evolution strategies described in the Boiling Water Reactor
Owners Group Emergency Procedures Guidelines, cover five broad areas:

1) Reactor Pressure Vessel Control

2) Reactor Pressure Vessel Control With SCRAM Condition Present and

Reactor Power >5% or Unknown.

3) Primary Containment Control

4) Secondary Containment Control

5) Radioactivity Release Control.

If the operator controls the five broad areas of emergency plant evolutions listed above,
the plant safety functions will be safely maintained. Table 3 contains a list of the ABWR
emergency and abnormal plant evolutions covered by this catalog.

Table 3
Emergency and Abnormal Plant Evolutions

EPEs

EPE1001 High Drywell Pressure

EPE1002 High Reactor Pressure

EPE1003 Suppression Pool High Water Temperature

EPE1004 High Drywell Temperature

EPE1005 High Suppression Pool Water Level

EPE1006 Low Suppression Pool Water Level

EPE1007 Reactor Low Water Level

EPE1008 High Secondary Containment Area Temperature
EPE1009 High Secondary Containment Area Radiation Levels
EPE1010 Reactor Building HVAC Exhaust High Radiation
EPE1011 Secondary Containment High Differential Pressure
EPE1012 Secondary Containment High Floor Drain Sump / Area Water Level
EPE1013 Scram Condition and Reactor Power >5% or Unknown
EPE1014 High Off-Site Release Rate
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APEs

APE2001 Partial or Complete Loss of Forced Core Flow Circulation
APE2002 Loss of Main Condenser Vacuum

APE2003 Partial or Complete Loss of A-E-AC Power
APE2004 Partial or Complete Loss of B-&:DC Power
APE2005 Main Turbine Trip

APE2006 Reactor Scram

APE2007 High Reactor Pressure

APE2008 High Reactor Water Level

APE2009 Low Reactor Water Level

APE2010 High Drywell Pressure

APE2011 High Drywell Temperature

APE2012 High Suppression Pool Water Temperature
APE2013 Inadvertent Reactivity Addition

APE2014 Incomplete Scram

APE2015 Control Room Evacuation

APE2016 High Off-Site Release Rate

APE2017 Partial or Complete Loss of Reactor Building Cooling Water
APE2018 Partial or Complete Loss of Instrument Air
APE2019 Inadvertent Containment Isolation

APE2019 Loss of Shutdown Cooling

APE2021 Loss of Control Rod Drive Pumps

APE2022 Refueling Accidents

APE2023 Plant Fire On Site

APE2024 Generator Voltage and Electric Grid Disturbances

1.10.1 Knowledge and Ability Stem Statements for Emergency and Abnormal
Plant Evolutions

The information delineated within each emergency or abnormal evolution is organized
into three (3) different types of knowledge and two (2) different types of ability. If
there are no knowledge or ability statements following a stem statement there is no
applicable K/A.

The applicable 10 CFR 55.41, 43, and 45 item numbers are included with each stem

statement. In most cases the K/As associated with the stem statements can be used
for both the written and operating examinations. See Table 4, below:
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Table 4
Knowledge and Ability Stem Statements for
Emergency and Abnormal Plant Evolutions

Knowledge Stem Statements

E/AK1 Knowledge of the operational applications of the following concepts as
they apply to the (EMERGENCY OR ABNORMAL PLANT EVOLUTION):
(CFR: 41.8 to 41.10)

E/AK2 Knowledge of the interrelations between (EMERGENCY OR ABNORMAL
PLANT EVOLUTION) and the following:
(CFR: 41.7 / 45.8)

E/AK3 Knowledge of the reasons for the following responses as they apply to
(EMERGENCY OR ABNORMAL PLANT EVOLUTION): (CFR: 41.5 / 45.6)

Ability Stem Statements

E/AA1 Ability to operate and / or monitor the following as they apply to
(EMERGENCY AND ABNORMAL PLANT EVOLUTION):
(CFR: 41.7 / 45.6)

E/AA2 Ability to determine and interpret the following as they apply to
(EMERGENCY AND ABNORMAL PLANT EVOLUTION):
(CFR: 41.10 / 43.5/ 45.13)

1.11 COMPONENTS

Basic components such as valves and pumps are found in many systems. NUREG-1021,
section ES-205, lists 8 categories of components. The 8 categories of components for
which additional knowledge statements are necessary are listed below and delineated in
Section 5 of the ABWR catalog.

The component knowledge statements are more detailed than those provided in the
system listing, yet at the same time they are generic to the component types. Each
component has a code number and 10 CFR 55.41 (b) item number. See Table 5,
below.
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Table 5
Components

291001 Valves (CFR: 41.3)

291002 Sensors and Detectors ( CFR: 41.7)

291003 Controllers and positioners (CFR: 41.7)

291004 Pumps(CFR: 41.3)

291005 Motors and Generators (CFR: 41.7)

291006 Heat Exchangers and Condensers (CFR: 41.4)
291007 Demineralizers and Ion Exchangers ( CFR: 41.3)
291008 Breakers, Relays and Disconnects (CFR: 41.7)

1.12 THEORY

NUREG-1021, Section ES-205 lists theory items. General fundamental knowledge
which underlies safe performance on the job is delineated in Section 6 of the ABWR
Catalog. These theory topics represent general fundamental concepts related to plant
operation. Each theory topic has a code number. The applicable 10 CFR 41(b) item
number is provided for Reactor Theory and Thermodynamics Theory.

Reactor Theory (CFR: 41.1)

292001 Neutrons

292002 Neutron Life Cycle

292003 Reactor Kinetics and Neutron Sources
292004 Reactivity Coefficients

292005 Control rods

292006 Fission Product Poisons

292007 Fuel Depletion and Burnable Poisons
292008 Reactor Operational Physics

Thermodynamics Theory (CFR: 41.14)

293001 Thermodynamic Units and Properties
293002 Basic Energy Concepts

293003 Steam

293004 Thermodynamic Process

293005 Thermodynamic Cycles

293006 Fluid Statics

293007 Heat Transfer and Heat Exchangers
293008 Thermal Hydraulics

293009 Core Thermal Limits

NUREG-XXXX Rev. 0 1.10



293010 Brittle Fracture and Vessel Thermal Stress
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1.13 IMPORTANCE RATINGS

Importance, in this context, considers direct and indirect impact of the K/A on safe
plant operation in @ manner ensuring personnel and public health and safety.
Importance Ratings of the K/As are given for Reactor Operators and Senior Reactor
Operators next to each knowledge and ability in the catalog. These ratings reflect
ratings that were derived by concensus of a panel of utility experts. The rating scale is
presented in Table 6, below.

Table 6
RO and SRO Importance Ratings

Rating Importance for safe operation
Essential

Very important

Fairly important

Of limited importance
Insignificant importance

=N WDbhU
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2.14

2.1.5

2.1.6

GENERIC KNOWLEDGES AND ABILITIES

Technical Requirements Manual (TRM) - For the purpose of this catalog,
K/As that reference Technical Specifications (TS) may include the Technical
Requirements Manual, where applicable.

For K/As that reference Technical Specifications, the term “apply” for a
Reactor Operator means “to perform the Technical Specification action
statement as directed the Senior Reactor Operator.

K/A Clarifying Examples - K/As that include the words “such as” list
suggested topical areas as examples and are not intended to be all
inclusive.

Conduct of Operations

Knowledge of conduct of operations requirements.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 4 SRO 4

Knowledge of operator responsibilities during all-any modes of
plant operation.

(CFR: 41.10/ 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of shift or short-term relief turnover practices.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 4 SRO 4

Knowledge of individual licensed operator responsibilities related
to shift staffing, such as medical requirements, “no-solo”
operation, maintenance of active license status, 10CFR55.¢ete:
(CFR: 41.10/ 43.2)

IMPORTANCE RO 3 SRO 4

Ability to use procedures related to shift staffing, such as minimum
crew complement, overtime limitations;-ete:.

(CFR: 41.10/ 43.5/ 45.12)

IMPORTANCE RO 3 SRO 4

Ability to manage the control room crew during plant transients.
(CFR: 41.10/43.5/ 45.12 / 45.13)
IMPORTANCE RO 4 SRO 5

NUREG-XXXX Rev. 0 2.1



NUREG-XXXX Rev. 0 2.2




2.1 Conduct of Operations (continued)

2.1.7

2.1.8

| 2.1.9

2.1.10

2.1.10611

2.1.3112

| 2.1.4213

| 2.1.1314

Ability to evaluate plant performance and make operational
judgments based on operating characteristics, reactor behavior,
and instrument interpretation.

(CFR: 41.5/43.5/45.12 / 45.13)

IMPORTANCE RO 4 SRO 5

Ability to coordinate personnel activities outside the control room.
(CFR: 41.10/ 45.5 / 45.12 / 45.13)
IMPORTANCE RO 3 SRO 4

Ability to direct licensed personnel activities inside the control
room.

(CFR: 41.10/ 45.5/ 45.12 / 45.13)

IMPORTANCE RO 3 SRO 5

room.
(CFR: 41.10 / 45.5 / 45.12 / 45.13)
IMPORTANCE RO 3 SRO 5

Knowledge of facility requirements for controlling vital/controlled
access.

(CFR: 41.10/ 43.5/ 45.9 / 45.10)

IMPORTANCE RO 3 SRO 3

Knowledge of criteria or conditions that require plant-wide
announcements, such as pump starts, reactor trips, mode changes;
eke.

(CFR: 41.10/ 43.5/ 45.12)

IMPORTANCE RO 3 SRO 3

Knowledge of administrative requirements for temporary
management directives, such as standing orders, night orders,
operations memos;-ete.

(CFR: 41.10/ 45.12)

IMPORTANCE RO 3 SRO 3

Ability to make accurate, clear, and concise verbal reports.
(CFR: 41.10/ 45.12 / 45.13)
IMPORTANCE RO 4 SRO 4
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2.1 Conduct of Operations (continued)

2.1.-1415 Ability to make accurate, clear, and concise logs, records, status
boards, and reports.
(CFR: 41.10/ 45.12 / 45.13)
IMPORTANCE RO 4 SRO 4
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2 1 Conductof.C tions-(continued)

2.1.1516

| 2.1.1617

| 2.1.4718

| 2.1.1819
‘ 2.1.1920
‘ 2.1.2021

| 2.1.2422

Ability to use Visual-Bisplay-Units-(VDUs}-and-otherplant
displaysavailable indications to evaluate system or component
status.

(CFR: 41.10/ 45.12)

IMPORTANCE RO 4 SRO 4

Ability to use integrated control systems to operate plant
systems or components

(CFR: 41.10 /45.8 / 45.12)

IMPORTANCE RO 4 SRO 4

Ability to interpret and execute procedure steps.
(CFR: 41.10/43.5/ 45.12)
IMPORTANCE RO 5 SRO 5

Ability to verify that a copy of a controlled procedure is the proper
revision.

(CFR: 41.10/ 45.10 / 45.13)

IMPORTANCE RO 4 SRO 4

Ability to perform specific system and/or integrated plant
procedures during all-any medes-ef-plant eperatiencondition.
(CFR: 41.10/43.5/ 45.2 / 45.6)

IMPORTANCE RO 4 SRO 4

Ability to interpret reference materials, such as graphs, curves,
tables;ete.

(CFR: 41.10/ 43.5/ 45.12)

IMPORTANCE RO 4 SRO 4

Knowledge of industrial safety procedures such as rotating
equipment, electrical, high temperature, high pressure, caustic,
chlorine, oxygen and hydrogen;—ete.

(CFR: 41.10 / 45.12)

IMPORTANCE RO 3 SRO 4
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| 2.1 Conduct of Operations (continued)
| 2.1.2223 Knowledge of system purpose and/or function.

(CFR: 41.7)
IMPORTANCE RO 4 SRO 4
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2 1 Conductof-C tions-(continued)

2.1.2324

2.1.2425

| 2.1.2526

| 2.1.2627

2.1.2728

| 2.1.2829

| 2.1.2930

Knowledge of the purpose and function of major system
components and controls.

(CFR: 41.7)

IMPORTANCE RO 4 SRO 4

Knowledge of how to conduct system lineups, such as valves,
breakers, switches;—ete.

(CFR: 41.10/ 45.1 / 45.12)

IMPORTANCE RO 4 SRO 4

Ability to locate and operate components, including local controls.
(CFR: 41.7 / 45.7)
IMPORTANCE RO 4 SRO 4

Ability to locate control room switches, controls, and indications,
and to determine that they correctly reflect the desired plant
lineup.

(CFR: 41.10/ 45.12)

IMPORTANCE RO 5 SRO 4

Ability to explain and apply system warnings;,cautionsand
precautiens-and-limitatiensprecaution, limitations, notes or

cautions.
(CFR: 41.10 / 43.2 / 45.12)
IMPORTANCE RO 4 SRO 4

Knowledge of reactor coolant system and balance of plant
chemistry controls including parameters measured and reasons for
the control.

(CFR: 41.10/ 43.5/ 45.12)

IMPORTANCE RO 3 SRO 4

Knowledge of the fuel-handling responsibilities of Senior Reactor
Operators such as assessment of fuel handling equipment
surveillance requirement acceptance criteria, prerequisites for
vessel disassembly and reassembly, decay heat assessment,
assessment of surveillance requirement for the refueling mode;
ete.

(CFR: 41.10/ 43.7)

IMPORTANCE RO 2NA SRO 4
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2.1

| 2.1.3031

| 2.1.3132

| 2.1.3233

| 2.1.3334

2.1.3435

| 2.1.3536

| 2.1.3637

| 2.1.3738

Conduct of Operations (continued)

Knowledge of procedures and limitations involved in core
alterations.

(CFR: 41.10/43.6 / 45.7)

IMPORTANCE RO 3 SRO 4

Knowledge of procedures, guidelines, or limitations associated
with reactivity management.

(CFR: 41.1 / 43.6 / 45.6)

IMPORTANCE RO 4 SRO 5

Knowledge of the station's requirements for verbal
communications when implementing procedures.
(CFR: 41.10 / 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of conservative decision making practices.
(CFR: 41.10/43.5/ 45.12)
IMPORTANCE RO 4 SRO 4

Knowledge of refueling administrative requirements such as
approvals required to amend core loading sheets;-ete:.

(CFR: 41.10/ 43.5/ 45.13)

IMPORTANCE RO 3 SRO 4

Knowledge of the refueling process.
(CFR: 41.2 / 41.10 / 43.6 / 45.13)
IMPORTANCE RO 3 SRO 4

Knowledge of new and spent fuel movement procedures.
(CFR: 41.10 / 43.7 / 45.13)
IMPORTANCE RO 3NA SRO 3

Ability to use procedures to determine the effects on reactivity of
plant changes, such as reactor coolant system temperature,
balance of plant, fuel depletionete.

(CFR: 41.10/ 43.6 / 45.6)

IMPORTANCE RO 4 SRO 4
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2.1 Conduct of Operations (continued)

| 2.1.3839 Knowledge of Reactor Operator duties in the control room during

| 2.1.3940

fuel handling such as responding to alarms from the fuel handling
area, communications with therefueling-floerfuel handling
personnel, systems operated from the control room in support of
fueling operations, and supporting instrumentation.

(CFR: 41.10/ 43.7 / 45.12)

IMPORTANCE RO 4 SRO 4

Ability to identify and interpret diverse indications to validate the
response of another indication.

(CFR: 41.7 / 43.5/ 45.4)

IMPORTANCE RO 4 SRO 4

NUREG-XXXX Rev. 0 2.9



2.2

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

Equipment Control

Ability to perform pre-startup procedures for the facility, including
operating those controls associated with plant equipment that
could affect reactivity.

(CFR: 41.5/41.10/43.5/43.6 / 45.1)

IMPORTANCE RO 4 SRO 4

Ability to manipulate the controls as required to operate the
facility between shutdown and designated power levels.
(CFR: 41.6 / 41.7 ] 45.2)

IMPORTANCE RO 5 SRO 4

(multi-unit license) Knowledge of the design, procedural, and
operational differences between units.

(CFR: 41.5/41.6 / 41.7 / 41.10 / 45.12)

IMPORTANCE RO 4 SRO 4

(multi-unit license) Ability to explain the variations in control
station/control room layouts, systems, instrumentation, and
procedural actions between units at a facility.

(CFR: 41.6 / 41.7 / 41.10 / 45.1 / 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of the process for making design or operating changes
to the facility such as 10 CFR 50.59 screening and evaluation
processes, administrative process for temporary modifications,
administrative-processes-for-disabling annunciators,
administrative-processes-for-theor installation of temporary

instrumentation;-ete-.
(CFR: 41.10/ 43.3 / 45.13)
IMPORTANCE RO 2 SRO 3

Knowledge of the process for making changes to procedures.
(CFR: 41.10/ 43.3 / 45.13)
IMPORTANCE RO 3 SRO 4

Knowledge of the process for conducting special-eriInfrequently
performed-Performed tests-Tests or er-eEvolutions.

(CFR: 41.10/ 43.3 / 45.13)

IMPORTANCE RO 3 SRO 4
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2.2

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

2.2.13

Equipment Control (continued)

Knowledge of surveillance procedures.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 4 SRO 4

Knowledge of tagging and clearance procedures.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 4 SRO 4

Knowledge of the process for controlling equipment configuration
or status.

(CFR: 41.10 / 43.3 / 45.13)

IMPORTANCE RO 4 SRO 4

Ability to determine the expected plant configuration using design
and configuration control documentation, such as drawings, line-
ups, tag-outs;ete.

(CFR: 41.10/ 43.3 / 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of the process for managing maintenance activities
during power operations, such as risk assessments, work
prioritization, and coordination with the transmission system
operator-ete:.

(CFR: 41.10/ 43.5/ 45.13)

IMPORTANCE RO 3 SRO 4

Knowledge of the process for managing maintenance activities
during shutdown operations, such as risk assessments, work
prioritization-ete.

(CFR: 41.10/ 43.5/ 45.13)

IMPORTANCE RO 3 SRO 4
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2.2 Equipment Control (continued)

2.2.14 Knowledge of maintenance work order requirements.
(CFR: 41.10/ 43.5/ 45.13)
| IMPORTANCE RO 2 SRO 3
2.2.15 Knowledge of the process for managing troubleshooting
activities.
(CFR: 41.10/ 43.5 / 45.13)
IMPORTANCE RO 3 SRO 4

| 2.2.2116 Knowledge of pre- and post-maintenance operability
requirements.
(CFR: 41.10/ 43.2)

| IMPORTANCE RO 3 SRO 4
|
2.2.17 Knowledge of limiting conditions for operations and safety limits.
(CFR: 41.5/43.2 / 45.2)
IMPORTANCE RO 4 SRO 5
2.2.18 Ability to track Technical Specification limiting conditions for
operations.
(CFR: 41.10/ 43.2 / 45.13)
IMPORTANCE RO 3 SRO 5
2.2.19 Knowledge of the bases in Technical Specifications for limiting

conditions for operations and safety limits.
(CFR: 41.5/41.7 /] 43.2)

| IMPORTANCE RO 2NA SRO 4 { Formatted: Font color: Auto

T M N ____

2.2.20 Ability to determine Technical Specification Mode of Operation.
(CFR: 41.7 / 41.10 / 43.2 / 45.13)
| IMPORTANCE RO 4 SRO 5

2.2.21 Ability to analyze the effect of maintenance activities, such as
degraded power sources, on the status of limiting conditions for
operations.

(CFR: 41.10/ 43.2 / 45.13)
IMPORTANCE RO 3 SRO 4

2.2.22 Ability to determine operability and/or availability of safety
related equipment. (CFR: 41.7 / 43.5 / 45.12)

IMPORTANCE RO 2NA SRO 5 - { Formatted: Font color: Auto
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2.2

2.2.23

2.2.24

2.2.25

2.2.26

| 2.2.2627

2.2.2728

Equipment Control (continued)

Knowledge of conditions and limitations in the facility license
such as reporting requirements when the maximum licensed
thermal power output is exceeded, administration of fire
protection program requirements such as compensatory actions
associated with inoperable sprinkler systems or fire doors,
processes for Technical Specification or FSAR changes, the
required actions associated for not meeting administrative
controls listed in Technical Specification Section 5;ete.

(CFR: 41.7 / 41.10 / 43.1 / 45.13)

IMPORTANCE RO 2 SRO 5 - {Formatted: Font color: Auto

Knowledge of less than or equal to one hour Technical
Specification action statements fersystemsthat require a reactor

shutdown.
(CFR: 41.7 / 41.10 / 43.2 / 45.13)
IMPORTANCE RO 43 SRO 5

Ability to apply Technical Specifications fer-a-system,such-as
application al_lkequu EE’“EE'E'.'S E".“' Sur 'E.'"E"'Ee “,ee""'.e"'e."hs "
aeeald_ E"I'.Ee.:'.'m |Eules|_le_l E'FFFI'E:E'G"l'.equ{'l' eelgn}ents a|5|5|IEEIEIIBII of
{H-c0-3-01-thru3-0-7and-SR3-01-thru-3-84)-ete=with action

statements that of less than or equal to one hour that require a
reactor shutdown. (See 2.0.2)
(CFR: 41.10/43.2 / 43.5/ 45.3)

IMPORTANCE RO 23 SRO 5 2 { Formatted: Font color: Auto

{Formatted Indent: First line: 0"

)
J
)
)
)

with action statements of greater than one hour o {Formatted Font: Bold

(CFR: 41.10 / 43.2 / 43.5 / 45.3)

IMPORTANCE RO NA SRO 5 - - {Formatted: Indent: Left: 0.5", First line: 0.5"
Ability to obtain and interpret station electrical and mechanical

drawings.

(CFR: 41.10 / 45.12 / 45.13)

IMPORTANCE RO 4 SRO 4

Ability to recognize system parameters that are entry-level
conditions for Technical Specifications.

(CFR: 41.7 / 41.10 / 43.2 / 43.3/ 45.3)

IMPORTANCE RO 4 SRO 5

NUREG-XXXX Rev. 0 2.13



2.2.2829 Knowledge of the process used to track inoperable alarms.
(CFR: 41.10 / 43.5 / 45.13)
IMPORTANCE RO 3 SRO 3

- - {Formatted: Indent: First line: 0"
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2.2 Equipment Control (continued)

- {Formatted: Font: 12 pt

and operation of a system, and understand how operator actions

o [ Formatted: Font: 12 pt
and directives affect plant and system conditions.
(CFR: 41.5/43.5/45.12)
IMPORTANCE RO 4 SRO 4
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2.3 Radiation Control

2.3.1

2.3.2

2.3.3

234

Knowledge of radiation exposure limits under normal or
emergency conditions.

(CFR: 41.12 / 43.4 / 45.10)

IMPORTANCE RO 3 SRO 4

Ability to use radiation monitoring systems, such as fixed
radiation monitors and alarms, portable survey instruments,
personnel monitoring equipment;-ete.

(CFR: 41.11 /41.12 / 43.4 / 45.9)

IMPORTANCE RO 3 SRO 3

Ability to approve liquid release permits.
(CFR: 41.13 / 43.4 / 45.10)
IMPORTANCE RO 2 SRO 4

Ability to comply with radiation work permit requirements during
normal or abnormal conditions.

(CFR: 41.12 / 45.10)

IMPORTANCE RO 4 SRO 4

2.3.65

2.3.76

Ability to control radiation releases.
(CFR: 41.11 / 43.4 / 45.10)
IMPORTANCE RO 4 SRO 4

Knowledge of radiological safety principles pertaining to licensed
operator duties, such as containment entry requirements, fuel
handling responsibilities, access to locked high-radiation areas,
aligning filters, etc.

(CFR: 41.12 / 45.9 / 45.10)

IMPORTANCE RO 3 SRO 4
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23 Radiation Control{continued)

2.3.87 Knowledge of radiological safety procedures pertaining to
licensed operator duties, such as response to radiation monitor
alarms, containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas, aligning

filters, etc.
(CFR: 41.12 / 43.4 / 45.9 / 45.10)
IMPORTANCE RO 3 SRO 4
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2.3 Radiation Control (continued)

2.3.98

2.3.169

Knowledge of radiation or contamination hazards that may arise
during normal, abnormal, or emergency conditions or activities
such as analysis and interpretation of radiation and activity
readings as they pertain to selection of administrative, normal,
abnormal, and emergency procedures, analysis and
interpretation of coolant activity, including comparison to
emergency plan/or regulatory limits.

(CFR: 41.12 / 43.4 / 45.10)

IMPORTANCE RO 3NA SRO 4

Knowledge of radiation monitoring systems, such as fixed
radiation monitors and alarms, portable survey instruments,
personnel monitoring equipment;-ete.

(CFR: 41.12 / 43.4 / 45.9)

IMPORTANCE RO 3 SRO 3
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24

2.4.1

2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

2.4.8

Emergency Operating Procedures (EOPs)/Emergency Plan

Knowledge of EOP-Emergency Operating Procedure entry
conditions.

(CFR: 41.10/ 43.5 / 45.13)

IMPORTANCE RO 5 SRO 5

Knowledge of system set points associated with Emergency
Operating ProcedureEOP entry conditions.

(CFR: 41.7 / 45.7 | 45.8)

IMPORTANCE RO 5 SRO 5

Ability to identify post-accident instrumentation.
(CFR: 41.6 / 45.4)
IMPORTANCE RO 4 SRO 4

Ability to recognize abnormal indications for system operating
parameters that are entry-level conditions for emergency and
abnormal operating procedures.

(CFR: 41.10 / 43.2 / 45.6)

IMPORTANCE RO 5 SRO 5

Knowledge of the organization of the operating procedures
network for normal, abnormal, and emergency evolutions.
(CFR: 41.10 / 43.5/ 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of Emergency Operating ProcedureEOR mitigation
strategies.

(CFR: 41.10 / 43.5/ 45.13)

IMPORTANCE RO 4 SRO 5

Knowledge of how abnormal operating procedures are used in
conjunction with EOPs.

(CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 4 SRO 5

Knowledge of low power/shutdown implications in accident
(e.g., loss of coolant accident or loss of residual heat removal)
mitigation strategies.

(CFR: 41.10 / 43.5/ 45.13)

IMPORTANCE RO 4 SRO 4
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24 Emergency Operating Procedures (EOPs)/Emergency Plan
(continued)

2.4.9 Knowledge of abnormal operating procedures.
(CFR: 41.10 / 43.5 / 45.13)
IMPORTANCE RO 4 SRO 4
2.4.10 Knowledge of general-operating crew responsibilities during

emergency operations.
(CFR: 41.10 / 45.12)

IMPORTANCE RO 4 SRO 4

IMPORTANCE———RO4——SRO5

2.41211 Knowledge of general guidelines for Emergency Operating
Procedure EOR/Abnormal Operating Procedure usage.
(CFR: 41.10 / 45.13)
IMPORTANCE RO 4 SRO 5

2.4.4312 Knowledge of Emergency Operating ProcedureEOP
implementation hierarchy and coordination with other support
procedures or guidelines such as, operating procedures,
abnormal operating procedures, and severe accident
management guidelines;-ete-.

(CFR: 41.10 / 43.5 / 45.13)
IMPORTANCE RO 4 SRO 4

2.4.1413 Knowledge of Emergency Operating Procedure/Abnormal
Operating ProcedureEOP terms and definitions.
(CFR: 41.10 / 45.13)
IMPORTANCE RO 4 SRO 4

2.41514 Knowledge of the specific bases for EOPs.
(CFR: 41.10 / 43.1 / 45.13)
IMPORTANCE RO 3 SRO 4

2.4.1615 Knowledge of EOP layout, symbols, and icons.
(CFR: 41.10 / 45.13)
IMPORTANCE RO 3 SRO 4

2.4.1716 Knowledge of the operational implications of Emergency
Operating Procedure/Abnormal Operating Procedure EOP
warnings, cautions, and notes.

(CFR: 41.10 / 43.5 / 45.13)
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IMPORTANCE RO 4 SRO 4
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24 Emergency Operating Procedures (EOP)/Emergency Plan
(continued)

2.4.4817 Knowledge of the parameters and logic used to assess the status
of EOP key parameters to ensure reactivity control, core cooling
and heat removal, reactor coolant system integrity, containment
conditions, radioactivity release control—ete.:

(CFR: 41.7 / 43.5 / 45.12)
IMPORTANCE RO 4 SRO 5

2.4.1918 Knowledge of the bases for prioritizing actions during abnormal
operations.
(CFR: 41.7 / 41.10 / 43.5/ 45.12)
IMPORTANCE RO 4 SRO 4

2.4.2619 Knowledge of the bases for prioritizing emergeney-Emergency
Operaing pProcedure implementation during emergency

operations.
(CFR: 41.10 / 43.5/ 45.13)
IMPORTANCE RO 3 SRO 4

2.4.2220 Knowledge of fire protection procedures.
(CFR: 41.10 / 43.5/ 45.13)
IMPORTANCE RO 3 SRO 4

2.4.2321 Knowledge of facility protection requirements, including fire
brigade and portable fire fighting equipment usage.
(CFR: 41.10 / 43.5 / 45.12)
IMPORTANCE RO 3 SRO 4

2.4.2422 Knowledge of procedures relating to a security event (non-
safeguards information).
(CFR: 41.10 / 43.5 / 45.13)
IMPORTANCE RO 3 SRO 4

2.4.2523 Knowledge of the emergency plan.

(CFR: 41.10 / 43.5 / 45.11)
IMPORTANCE RO 3 SRO 4
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24

2.4.2624

2.4.2725

2.4.2826

2.4.2927

2.4.3628

2.4.3129

2.4.3230

Emergency Operating Procedures (EOP)/Emergency Plan
(continued)

Knowledge of events related to system operation/status that
must be reported to internal organizations or external agencies,
such as the State, the NRC, or the transmission system operator.
(CFR: 41.10/ 43.5 / 45.11)

IMPORTANCE RO 3 SRO 4

Knowledge of annunciator alarms, indications, or response
procedures.

(CFR: 41.10/ 45.3)

IMPORTANCE RO 4 SRO 4

Knowledge of operator response to a loss of all annunciators.
(CFR: 41.10/ 43.5 / 45.13)
IMPORTANCE RO 4 SRO 4

Knowledge of Reactor Operator tasks performed outside the
main control room during an emergency and the resultant
operational effects.

(CFR: 41.10 / 43.5/ 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of non-license operator tasks during an emergency
and the resultant operational effects.

(CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 4 SRO 4

Knowledge of the lines of authority during implementation of the

emergency plan-emergeney-operating-procedures-or-severe
ident auideli

(CFR: 41.10 / 45.13)
IMPORTANCE RO 3 SRO 4

Ability to take actions called for in the facility emergency plan,
including supporting or acting as emergency coordinator if

required.
(CFR: 41.10/ 43.5 / 45.11)
IMPORTANCE RO 2 SRO 4
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24

2.4.3331

2.4.3432

| 2.4.3533

| 2.4.3634

| 2.4.3735

2.4.3836

2.4.3537

2.4.4038

Emergency Operating Procedures (EOP)/Emergency Plan
(continued)

Knowledge of Reactor Operator responsibilities in emergency
plan implementation.

(CFR: 41.10 / 45.11)

IMPORTANCE RO 4 SRO 4

Knowledge of Senior Reactor Operator responsibilities in
emergency plan implementation.
(CFR: 41.10 / 43.5/ 45.11)

IMPORTANCE RO 2 SRO 5 - { Formatted: Font color: Auto

Knowledge of the emergency action level thresholds and
classifications.
(CFR: 41.10/ 43.5 / 45.11)

IMPORTANCE RO 2NA SRO 5 - { Formatted: Font color: Auto

o [ Formatted: Font color: Auto

Knowledge of emergency response facilities.
(CFR: 41.10 / 45.11)

IMPORTANCE RO 3 SRO 4

Knowledge of emergency communications systems and
techniques.

(CFR: 41.10 / 45.13)

IMPORTANCE RO 3 SRO 4

Knowledge of emergency plan protective action
recommendations.

(CFR: 41.10 / 41.12 / 43.5/ 45.11)

IMPORTANCE RO 2 SRO 4

Ability to prioritize and interpret the significance of each
annunciator or alarm.

(CFR: 41.10 / 43.5 / 45.3 / 45.12)

IMPORTANCE RO 4 SRO 4

Ability to verify that the alarms are consistent with the plant
conditions.

(CFR: 41.10 / 43.5 / 45.3 / 45.12)

IMPORTANCE RO 4 SRO 4
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24 Emergency Operating Procedures (EOP)/Emergency Plan
(continued)

2.4.4139 Ability to diagnose and recognize trends in an accurate and
timely manner utilizing the appropriate control room reference

material.
(CFR: 41.10 / 43.5/ 45.12)
IMPORTANCE RO 4 SRO 4

IMPORTANCE— RO-5— SR04

2.4.4340 Ability to verify system alarm setpoints and operate controls
identified in the alarm response manual.
(CFR: 41.10 / 43.5/ 45.3)
IMPORTANCE RO 4 SRO 4

- {Formatted: Centered
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3.1

SF1CRD
SF1FMCRD
SF1RFC
SF1RRS
SF1RCIS
SF1SLC

Reactivity Control

Control Rod Drive System
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SYSTEM:

SF1CRD Control Rod Drive System

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
CONTROL ROD DRIVE SYSTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Condensate, feedwater and condensate air extraction system.......cccccveeviennees 3

K1.02 Makeup water condensate SyStEM........ccceviiiiiininrie e 3

K1.03 Feedwater system - control rod drive system return to vessel...........ccoocvveenn. 3

K1.04 Reactor building cooling water system

K1.05 Reactor trip and isolation system ..o

K1.06 INStrUMENt @i SYSEEM .uvvieiiiiiiiiis e e n e eenees

K1.07 Rod control and information system .

k108 Plantinformationand-contrel-system

K1.9908 Reactor recirculation SYSteM .......uvuciiiiiiiieiee e —————————

K1.1809 AC electrical power distribution system

K1.++10 Drywell COOliNg SYStEM ....cvviiiiiiiririisr s e s

K1.1211 Heating, ventilating and air conditioning System........ccccccvvviniiinnneenninnen, 2

K1.13 Nuelear-beilerReactor pressure vessel SYStem ......uccccceceieininininieieesserererennenns 3

K2. Knowledge of bus or division power supplies to the following:
(CFR: 41.7)

K2.01 Control rod drive PUMPS .....eeeiviiieiiiiiriee s 3

K2.02 Scram valve solenoids .

K2.03 Backup scram valve Solenoids..........cccvviiriiinniiie s 4

K2.04 Alternate rod insertion valve SOlEN0IdS. ......cuuuiiiriiiiierrrereeee e ssssrreereeeasee e 4

K3. Knowledge of the effect that a loss or malfunction of the CONTROL ROD DRIVE
SYSTEM will have on the following:
(CFR: 41.7 / 45.4)

K3.01 Reactor internal PUMPS .....coooiiiiii s 3

K3.02 Reactor water level .......ccoooviiiiiiiinnnes .3

K3.03 Fine motion control rod drive mechanisms.. w3

K3.04 Reactor water Cleanup PUMPS.....uvueueiiiiieiiin e ie e eeses e e s eeeeee e s 3
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SYSTEM: SF1CRD Control Rod Drive System

IMPORTANCE
K/A NO. KNOWLEDGE
K4. Knowledge of CONTROL ROD DRIVE SYSTEM design feature(s) and/or
interlocks which provide for the following: (CFR 41.7)
EFR47A
K4.01 Protection against pump runout during scram conditions
(location of the control rod drive system flow element and a
restricting orifice in the accumulator charging water lin€) ........cccovivveviiinnenn, 3
K4.02 Fine motion control rod drive mechanisms purge water flow..........ccccvviiunnenn, 3
K4.03 Scramming control rods with inoperative scram solenoid
valves (back-up SCram ValVES) .......ceeevrerrrmrmrrmimissssssss e sesssssessssssseresessssnnns 4
K4.04 (0o g1 o] I o Ta <ol =T o N 4
K4.05 Controlling purge water flow during fine motion control
rod drive mechanisms INSErON........cccvveiriin i
K4.06 Controlling control rod drive hydrautic-system flow..
K4.07 MOLOF COOLING...eiiiieiiieieeeee e e et s e s e s e s e s e s e s e e e e e e e e e rn e e r e s s e seanaeaens
K4.08 Auto start of standby control rod drive hydrautie-pump due to low pump
AISCNAIGE PrESSUIE ... ieieieieieeeeee e eeeeeeee s s s e s e se s e e e s e s e e e rerererernrnrnnnnnns 3
K4.09 Auto stop of running control rod drive hyéradtie-pump due to low pump
LS8 ot o] ] =] ] =P 3
K4.10 Auto stop of running control rod drive hyédrautie-pump due to low lube
Ol PrESSUI . utuuttruiiiiiesieie e e ie e e s e e e e s re e e e e re s rr s s e s e aeseseaeaeaerereseresnrnrnnnnnnnns 3
K4.11 Auto start of lube oil pump during control rod drive hydrattie-pump
running due to low lube Oil Pressure..........ccoiiev e 3
K4.12 Controlling control rod drive hydrautie-pump discharge water temperature
(minimum flow bypass Valve).........ccoiciiiiiniiiir s 2
K4.13 Maintenance of charging header pressure on transfer of CRD pumps <+l { Formatted: Left
(charging header accumuIator) .....cccceeeeeeieie e 3
K5. Knowledge of the operational implications of the following concepts or cause

and effect relationships as they apply to CONTROL ROD DRIVE SYSTEM:
(CFR: 41.5 / 45.3)

K5.01 Reactor internal pumps purge Water.........ccouvveiiinienniiee e 3
K5.02 Fine motion control rod drive mechanisms.. e 3
K5.03 Reactor water cleanup pump purge water ........ 3
K5.04 Fine motion control rod drive purge water header..........cccccvvvvvvrrvrvniniiiinnnn, 3
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the CONTROL ROD DRIVE SYSTEM:
(CFR:- 41.7-/-45.7)

K6.01 CondeNnSate SYSEEM .....uviiiiiirii i 3
K6.02 Condensate storage tanks............. 3
K6.03 Plant information and control system e 3
K6.04 Instrument air system .......ccoeeeeeeeeenn . 3
K6.05 Reactor trip and isolation system ..... )
K6.06 AC electrical power distribution system........cccccceieiiiiiiisceccrece s 3
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K6.07 Reactor building cooling water System...........ccceviiniiinninnee s
K6.08 Rod control and information system ...
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05
A1.06

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2 06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09
A3.10

A4.

SF1CRD Control Rod Drive System

ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the CONTROL ROD DRIVE SYSTEM controls including: (CFR:41.5/45.5)

AL T L ____

Control rod drive system fIoW .......ccovviiiiiiiiiiii
Hydraulic control unit pressure/level
Reactor water level
PUMP @MPS coevviiiiiiiiiiri

Fine motion control rod drive mechanisms purge water flow.........ccccecveinnnn.
Fine motion control rod drive mechanisms purge water to reactor

differential PreSSUIE .....ocoiiiiiiiiii e e e 3

Ability to (a) predict the impacts of the following on the CONTROL ROD DRIVE
SYSTEM ; and (b) based on those predictions, use procedures to correct,

control, or mitigate the consequences of those abnormal conditions or
operations: (CFR:- 41.5-/-45.6)

PUMPS THPS covviiiiiiiiiiiiri i
ValVe ClOSUIES ... iiitiiiie i
Power supply failures ....
Scram conditionsS.........covvvveeeeininninnnns
Discharge filter becoming plugged
Suction filter becoming plugged ...........
Flow control valve failure
Inadequate system fIOW ........occeiiiiiiin s
Loss of applicable plant air Systems......cccevviiiiiiiiiii e
Low hydraulic control unit accumulator pressure/high level
ValVe OPENINGS....cciiieieiieeeeeeesrsrr s e s e s e s e s e s e s s e e seseennnes
Low fine motion control rod drive mechanisms purge water flow

Ability to monitor automatic operations of the CONTROL ROD DRIVE SYSTEM

including: (CFR:- 41.7-/-45.7)

ValVe OPEIratioN .....cciiiieieeeeeeesrrirrrr s s s e s e e e e s e e e s e e e e
Pump start...........ooeunees
System pressure ...........
System flow.......ccvveennnns
Reactor water level .......
Reactor power .........cocvveveennnnn.

HCU accumulator pressure/IeVel........cccvveiviieiieiiieieieeeeeesceeeeeeeenenenennns

Fine motion control rod drive mechanisms purge water flow.................
Indications @and @larmsS .......cceeeeiiisiiriirrereee s
Fine motion control rod drive mechanisms purge water to reactor

differential PreSSUIE ......oiiviiiiii i 3

Ability to manually operate and monitor in the control room:

NUREG-XXXX Rev. 0

2.6

WWhwWwWLWWWPrRWWLWW

- [ Formatted: Font: 10 pt




A4.01 Control rod drive PUMPS .....cceeeeeeieceeeceee s s sese s e s e s e s s sereresesnnnrenennnnns
A4.02 Control rod drive system flow control valve..........cccvvviviiiininiien e
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SYSTEM: SF1FMCRD Fine Motion Control Rod Drive (FMCRD) Mechanism

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the FINE MOTION CONTROL ROD DRIVE MECHANISM and the following
systems:

(CFR: 41.2 t0 41.9 / 45.7 to 45.8)

o o A

K1.01 Control rod drive SySteM .......cuiiiiiiiiiiiii i
K1.02 Rod control and information system .
K103 Reactor pressure Vessel SYSEeM.....uuueiiiiiiriisusinriiresiisnsssreseess s sssssssneess 3 - { Formatted: Font color: Auto, Not
M Strikethrough
K2. Knowledge of bus or division power supplies to the following: R h { Formatted: Font color: Auto, Not
(CFR: 41.7) W | Strikethrough
K2.01 Fine motion control rod drive mechanism mMOtor..........ooovvivrieieinninnniininnens 3 \\ | Formatted: Font color: Auto, Not
o I Strikethrough
K3. Knowledge of the effect that a loss or malfunction of the FINE MOTION \ [ Formatted: Font color: Auto
CONTROL ROD AND DRIVE MECHANISM will have on the following: '
Formatted: Font color: Auto, Not
(CFR: 417/ 45.4) {smkethrough
K3.01 REACLOr POWET ...ieieieie et s e e e e e e s 3
K3.02 Flux shaping .3
K3.03 ShULdOWN MAIGIN 1evvverriiiiiiiesssees s s e se e e e e s e rrrrrrre e e s e seseaaaaaaasnenens 4
K4. Knowledge of FINE MOTION CONTROL ROD DRIVE MECHANISM design
feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)
K4.01 Rod drop prevention function (fine motion control rod drive latches
and rod blocK SIgNal) .....ceeveiiiiiieecc e ———— 4
K4.02 Rod ejection accident prevention (fine motion control rod drive brake).......... 3
K4.03 Detection of an uncoupled rod .......cccceeerieiiinieiii e ———————— 4
K4.04 Slowing the drive mechanism near the end of its travel following a scram ..... 2
K4.05 The use of accumulator to scram the control rod .........ccccveiiiiiiiiiineinenn, 4
K4.06 Rod position indication .........cceeeivieiinneenne .3
K4.07 Uncoupling the control rod from the drive mechanism .. v 3
K4.08 Maintaining the control rod at a given location .........cccevveviiiniinninee e, 3
K4.09 The use of fine motion control rod drive motor to auto insert control rod
upon failure to insert hydraulically on a scram signal........ccccceviiiiiiniiiiiiieennnns 4
K4.10 Detection of control rod drift.........ccceerveiiisiiiiiirire e 4
K5. Knowledge of the operational implications or cause and effect relationships as
they apply to FINE MOTION CONTROL ROD DRIVE MECHANISM:
(CFR: 41.5/45.3)
K5.01 Reactor pressure vessel water 1eVel.......ccoevveeiiiiiiiiiiicecc e 3
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SYSTEM:
K/A NO.

Ké6.

K6.01
K6.02

Al.

A1.01
A1.02

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09

A3.

A3.01
A3.02

A4.

SF1FMCRD Fine Motion Control Rod Drive (FMCRD) Mechanism

KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions - [ Formatted: Font: Tahoma, Font color: Auto ]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~- - { Formatted: Font: Tahoma, Font color: Auto ]

ing will have on the FINE MOTION CONTROL ROD DRIVE s { Formatted: Font color: Auto

)

MECHANISM:

(CFR: 41.7 / 45.7)

Control rod drive SySteM .......coiiiiiiiiiiiin i 3
Loss of power to fine motion control rod drive motor .........ccccveeeeeeeiesiiiinnenees 3
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the FINE MOTION CONTROL ROD DRIVE MECHANISM controls
including:

(CFR: 41.5/ 45.5)

ST oo gl 10 1= PSPPI 4
Control rod POSITION......ueiiiiriii i 3

Ability to (a) predict the impacts of the following on the FINE MOTION
CONTROL ROD DRIVE MECHANISM ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those abnormal
conditions or operations:

(CFR: 41.5/ 45.6)

RO SRO
SEUCK FO ittt 3 4
UNCOUPIEA FOA ..ovverireieiiiiiisisisis e e e e e e e e e e e e e e s e s e e e e nenees 4 4
Drifting rod e 3 4
Control rod Pair SCrAM ....cciiieieieeee e e s e s e s e s e e e e e e e e s e rrrrrerennnns 4 4
RS- ToL (o] T = [ o 4 4
Loss of fine motion control rod drive charging water flow . 3 3
Loss of fine motion control rod drive purge water flow ..........cccceeee e 3 3
Low hydraulic control unit accumulator pressure/high water level .... .4 4
Excessive scram time for a given drive mechanism..........ccccvvennnnnnennninnen, 3 4

Ability to monitor automatic operations of the FINE MOTION CONTROL ROD
DRIVE MECHANISM including:
(CFR: 41.7 /45.7)

Fine motion control rod position ........cccccceeeiniiinie 4
Control rod position following @ SCram..........ceviiieeiniinineenii e 4

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

None
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SYSTEM: SF1RFC Recirculation Flow Control System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the RECIRCULATION FLOW CONTROL SYSTEM and the following systems: (CFR:
41.2 to0 41.9 / 45.7 to 45.8)

K1.01 Reactor recirculation SyStEM .........ccccviiiiininnii 4
K1.02 Steam bypass and pressure control System.......cccuvvvreviiiniii e, 3
K1.03 AC electrical power distribution SyStem.........cceceiiiriniiiiii s 3
K1.04 Neutron monitoring system

K1.05 Rod control and information system ... 3
K1.06 Automatic power regulator SySteM .........ccciiii i 3
K1.07 Feedwater control system . 3
K1.08 Reactor trip and isolation SyStem .........cccecviiiiiiiinin s 3

K1.09 Control rod drive system

K1.++10 Reactor water cleanup system
K1.1211 ESF logic and control System .........cccccviieiiinniii e
K1.4312 Reactor pressure vessel instrumentation system .........ccoevvvrvrernrninennennn. 3
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Reactor internal pump adjustable speed drives .........ccccevvvvreeernrinineiiiinenenns 3
K2.02 Reactor internal pump motor generator Sets..........ocvvviienieie e, 3
K3. Knowledge of the effect that a loss or malfunction of the RECIRCULATION

FLOW CONTROL SYSTEM will have on the following: (CFR: 41.7 / 45.4)
K3.01 COre flOW .ciiiii i 4
K3.02 REACLON POWEN ..ttt 4
K3.03 Reactor water level e 3
K3.04 Reactor internal pump SPeed .........cccviiiiiiniiniii s 3
K4. Knowledge of RECIRCULATION FLOW CONTROL SYSTEM design feature(s)

and/or interlocks which provide for the following: (CFR: 41.7)
K4.01 Reactor internal pump speed CONtIOl .....ccceeveeiiiiiiii e 3
K4.02 Signal failure detection.............eee.. .3
K4.03 Automatic load following.........c.ceeeviiivniininins .2
K4.04 Minimum and maximum pump speed setpoints .3
K4.05 Normal reactor internal pump speed runback.... .. 3
K4.06 Fast reactor internal pump speed runback .. .3
K4.07 Selected control rod run in.......cceeeeeeeeees . 3
K4.08 Recirculation pUMP tHP....ceeeerrruriirirrrrrr s 3
K4.09 Reactor internal pump response to a momentary reactor internal

pump -adjustable speed drive voltage drop.........ceeuvririiriiiiiiininnnsn e 2
K4.10 Prevention of reactor internal pump speed increase for various

core flow and/or reactor power CONAItIONS ...vvuvveurreiiiisiisie e ee e e e e eeeereeeeeaenen 3
K4.11 Prevention of reactor internal pump speed increase due to automated
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thermal [imit MONItor trip.......cvviiiiiiiie i
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

Al.

A1.01

SF1RFC Recirculation Flow Control System
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause and effect relationships as
they apply to the RECIRCULATION FLOW CONTROL SYSTEM: (CFR: 41.5/45.3)

REACLOr POWET ..iiiiiiiiiiin i

Reactor core flow

Reactor internal pump MG Set........ccccviiiiiiiini 4
FeedWater fIOW .....ccvviieiiiieieiiii e 3
Reactor water level ... 3
RO Pattern ..ocoooiiii e 3
Reactor internal pump-adjustable speed drives ...........cccevrvrvrvvvririnnncnicnenns 3
Technician interface unit.........cccceveeiii s 2

Knowledge of the effect of the following plant conditions, system malfunctions - [ Formatted: Font: Tahoma, Font color: Auto

or component malfunctionsknewledge-of the-effect that-aloss-er-malfunction -~ { Formatted: Font color: Auto

ing will have on the RECIRCULATION FLOW CONTROL SYSTEM:
(CFR: 41.7 / 45.7)

Electrical power distribution SyStem........ccccviviiiiiiiiiinir s 3
Recirculation SYSEEM ......uvveeeirriiiiiiiiiiii s e e e e e s
Feedwater control system....

Low reactor water level ............... - [ Formatted: Font color: Auto

Steam bypass and pressure control SYStEM........c.cceeeeeeeeerieriirnererreesssssssnnnnees 3
Reactor trip and isolation SyStem .........cccccviiiiiiiiinen s 3
Reactor pressure vessel instrumentation..........cccceevevieeeecereceee e 3

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the RECIRCULATION FLOW CONTROL SYSTEM controls including:
(CFR: 41.5/45.5)

Reactor internal pump -adjustable-speed-drives

B 0= <16 IO PP PPPPPPPPRPRTRTNY

A1.02
A1.03
A1.04
A1.05
A1.06

3
MG set drive motor amps.........ccceeveeenee 3
MG set generator current, power, voltage .. v 2
Reactor water level ......ccccoevveiiiiiiinennnns e 3
Reactor power ....... -
REACLOr COTe fIOW ...veeeiiiieiiee e e s s nnnes 3
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SYSTEM: SF1RFC Recirculation Flow Control System
K/A NO. ABILITY IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the RECIRCULATION
FLOW CONTROL SYSTEM; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions
or operations:

(CFR: 41.5/45.6)

RO SRO

A2.01 Reactor internal pump-adjustable speed drives trip ........cccooiviiiniinenininnen, 3 3
A2.02 Reactor internal pump-adjustable speed drives normal or fast

SPEEA FUNDACK ..vvviieiiie i e s s e e e e e e e 3 3
A2.03 Loss of AC electrical power distribution system ..........ccovevrvreeerirnnenenn, 3 3
A2.04 LOW reactor Water |@VEl ......c.viiieciiireieiee s s ssirrre e e s s s nrrere e s e e sennnnnes 3 3
A2 05— lesseffeedwatersighaHrpits e 3 3
A3. Ability to monitor automatic operations of the RECIRCULATION FLOW

CONTROL SYSTEM including:

(CFR: 41.7 / 45.7)
A3.01 Indications and alarms .........ccciiriii - 3
A3.02 Reactor internal puMPpP SPEEd .....uvvuururiiiiiiiiiii e 3

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 MG-Motor generator SES .....ovvvirrririii
A4.02 Adjustable speed driVES..........uuuueruiiiiiiiirrr e —————————
A4.03 Indications and alarms .......

A4.04 Reactor internal pumps speed
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03

K1.8605
K1.6706
K1.6807
K1.6508

K2.

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

K4.

K4.01
K4.02
K4.03
K4.04
K4.05

K4.06

SF1RCIS Rod Control and Information System (RCIS)

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the ROD CONTROL AND INFORMATION SYSTEM (RCIS) and the following
systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

Neutron monitoring SYStEM ........oovviiiiiiiin 3
Control rod drive SYStEM ....cceviiriiiii 4
Recirculation flow control SyStem.........ccooveiiiiiiiiiiei e 3

Reactor trip and isolation system

Automatic power regulator System.........ovccvimiiiii 3
Refueling equipment .

AC electrical power distribution SYSteM .......cccevveeiiiiiiiii e 2
Vital A<E:AC power SUPPIY SYSTEM ....uuuuueiiiiiiiriiirin e ee e ee s eeeeeee 3

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Knowledge of the effect that a loss or malfunction of the ROD CONTROL AND
INFORMATION SYSTEM (RCIS) will have on the following: (CFR: 41.7 / 45.4)

(2T Lo g = | (U ] o PP PPPPPPPR
REACLOr SHULOWN....cciiiiieeie et
FIUX ShapiNg.....c.uviiiiiiiiiiii
Recirculation flow control system... .
Refueling equiPMENt..........cviiiiiiiei e
Automatic power regulator SYSteM.........ooviiiiiiiiiriniie e
Control rod drive system .
Reactor trip and isolation system ...........cccceiiiiiiiinie

Knowledge of ROD CONTROL AND INFORMATION SYSTEM (RCIS) design
feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Limiting the effects of a control rod accident .........cccocceevviiiieer e
Rod withdrawal block signals...........oocccvveeiiniiiiiniiiece

Rod insertion block signals
Automatic control rod run-in following a scram
Insertion of selected control rods for core thermal-hydraulic stability

control or loss of feedwater heating event (SCCRI).......ccccevvivrreersneeersnneennnns 3
Alternate control rod insertion on a failure to scram (control rod run-in on
ARI) ..ttt e 3
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SYSTEM: SF1RCIS Rod Control and Information System (RCIS)

K/A NO. KNOWLEDGE IMPORTANCE

K5. Knowledge of the operational implications or cause and effect relationships as
they apply to ROD CONTROL AND INFORMATION SYSTEM (RCIS): (CFR: 41.5/
45.3)

K5.01 Ganged rod withdrawal SEQUENCE .........ccvvveiiiiiiiiiiiiir s

K5.02 ROA GANGS.....iiriiriiiiii i

K5.03 Fine motion control rod drive mechanism

K5.04 Target rod pattern .......ccccceveeeiiiiiiiinnenens .

K5.05 Low power SetpOiNt ......ccceevriiiiiii i

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the ROD CONTROL AND
INFORMATION SYSTEM (RCIS): (CFR: 41.7 / 45.7)

K6.01 ROd pOSItion SIgNal ......coceeiiiiiiiiii

K6.02 A-E:AC electrical power distribution system ..........cccccooviiinnne

K6.03 Reactor trip and isolation System .......cccccveeiiiiiiii e

K6-04 Plartinfermationand-eontrelsystem———rrrees

K6.6504 Neutron monitoring SyStem ..........oovccvviiriininir s

K6.8605 Automatic power regulator System..........cooeecvverieerieniiisiiiinnne .

K6.6706 Vital A=E:AC power SUpPly SYStEM .....ciiiiiiiiiiiiiiririn e
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with
operating the ROD CONTROL AND INFORMATION SYSTEM (RCIS) controls
including: (CFR: 41.5/45.5)

A1.01 First stage shell pressure/turbine 10ad............coeeeurriieiiieiiiiieeie e 3

Al1.02 Reactor power .

A1.03 Reactor water temperature .........ooovviiiii 2
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SYSTEM: SF1RCIS Rod Control and Information System (RCIS)
K/A NO. ABILITY IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the ROD CONTROL AND
INFORMATION SYSTEM (RCIS) ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR: 41.5/45.6)

RO SRO

A2.01 High flux (neutron mMonitoring) ........ooccvreiriinii e 4 4
A2.02 Position indication failure ..........cccooeciiiiien e 3 3
A2.03 L g TST= ] (oo PRSP 3
A2.04 Withdraw block . 3
A2.05 LPRM upscale/down SCAlE ....ccoceeiieiiiiiiiiccec et sseee e s 3
A2.06 ACCUMUIALOT FAUIE .. s 4
A2.07 Rod uncoupled 4
A2.08 [0 s I [ PSP PPP SO PPPPPPPP 4
A2.09 Emergency rod insertion (SCRRI, ARI, or scram-follow) . 4
A2.10 RO MiSAlIGNMENT....ciiiiiiiiiiiie e 3
A3. Ability to monitor automatic operations of the ROD CONTROL AND

INFORMATION System (RCIS) including:
(CFR: 41.7/45.7)

A3.01 Dedicated operator interface indications...........cccccvvivevievieeevvcrevens e, 4
A3.02 Rod display module indications .
A3.03 Verification of proper functioning/operability .........ccccoeiiiiiiieiniiiiiiieiieee,
A3.04 Annunciator and alarm signals..........ccccceiiinii
A3.05 Emergency rod insertion (ARI, SCCRI, scram follow function).... .
A3.06 Rod movement in automatic mode (step/notch/continuous)...........ccuveevunnnne.
A3.07 Automatic self-bypass of RCIS protective features (RWM and ATLM) ............. 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Dedicated operator interface (DOI) (switches or screen manipulations).......... 4

A4.02 Back panel switches or SCreens.......ccccvvvevieeiiiei i

A4.03 Initiation of SCRRI
A4.04 Control rods in semi-automatic or manual mode (step/notch/continuous) ...... 3
A4.05 Bypassing an inoperable control rod

A4.06 Bypassing a single channel of RCIS.........ccoiiiiiiiiiieen s
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10

K2.

K2.01
K2.02
K2.03
K2.04
K2.05

K3.

K3.01

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08

SF1SLC Standby Liquid Control System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the STANDBY LIQUID CONTROL SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

SEIVICE AIF SYSTEM. it i i e a e e e e ay ‘{ Formatted: Tab stops: 6.13", Left + Not at
Makeup water purified SYSEEM ......c.eeicveeeiee e 6.25"

Reactor pressure vesSel SYSEEM ......ccviiiiiiiiiiiiiiiiei e e e seee e

High pressure core flooder system.

ESF logic and control SyStem ......cccoeeeeiieiiie e + 6.13", Left + Notat 6" + 6.25" + 6.5"

N ‘{ Formatted: Tab stops: 5.75", Left,Leader: ...

Leak detection and isolation System .........ccceeiiiiiiiiii 3
Sampling system ......cccceeviiiiiinnnns

Neutron monitoring system
AC electrical power distribution SYStEM ......ccccevveeiiieiiiiice e 2
Post accident monitoring System........cccueiiviiiiiiinii 2

“ i ‘{ Formatted: Tab stops: 6.13", Left + Not at
6.25"

Knowledge of bus or division power supplies to the following:

(CFR: 41.7)
Standby liquid control storage tank outlet valve..........cccccoeiiiiiiiiiiinnes - { Formatted: Tab stops: 5.75", Left,Leader: ...
Standby liquid control PUMPS ....ccevveveevreerrernnerres + 6.13", Left + Notat 6.25"+ 6.5"

Standby liquid control injection motor operated valves
SLC tank heater POWEr ........ccoovviiiiiiiiiieccccecrecvererer e .
Standby liquid control lubricating PUMP......ceeeiiiiiiiiiiiii e

Knowledge of the effect that a loss or malfunction of the STANDBY LIQUID
CONTROL SYSTEM will have on the following:
(CFR: 41.7 / 45.4)

Ability to shutdown the reactor in certain conditions ...........ccccveevvvevivevevvennnnns 4

Knowledge of STANDBY LIQUID CONTROL SYSTEM design feature(s) and/or
interlocks which provide for the following:
(CFR: 41.7)

Zero leakage to the reactor (demineralized water) ........ccceveevieiiiiiiiiinnenneeeeens 3
Component and system testing .......cccoovvvvvirnieinnnininnee,

Keeping sodium pentaborate in solution .
Dispersal of boron upon injection into the vessel
Reactor water cleanup system isolation ...........cccccevveiivevennnnns
System initiation upon operation of SLC controls
Over pressure ProteCtioN ........evveeiiiriiiiierir e
Automatic standby liquid control system initiation .............cccceeviviiiiiiiiniiinnnens 4
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08

A2,

A2.01
A2.02
A2.03
A2.04
A2.05

SF1SLC Standby Liquid Control System
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications and/or cause-effect relationships
as they apply to STANDBY LIQUID CONTROL SYSTEM: (CFR: 41.5/45.3)

Effects of the moderator temperature coefficient of reactivity on the boron ...3

Chugging (as it pertains to boron MiXiNg) .......cccvvvvierrereen 3
ShutdoWn Margin .......ceveiiiiiiiii 3
Tank heater OPEration ........cuuuururriririiiiiiiisisr e se e s e s e e e s s e e ereee e e e e e rrannees 3

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the STANDBY LIQUID CONTROL
SYSTEM :

(CFR: 41.7 /45.7)

SErviCe air SYSTEM....uiiiiiiiiiiiiiri
Makeup water purified system.............
AC electrical power distribution system ...
High pressure core flooder system.......

ESF logic and control system.....
Neutron monitoring system.......... .
Leak detection and isolation System...........ccceeeeviiiriieiccicicrer s

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the STANDBY LIQUID CONTROL SYSTEM controls including:
(CFR: 41.5/45.5)

TANK IBVEL .t
Pump disCharge pPreSSuUre ........cccooooiieiieieee e
Valve operations ........cc......
Pump amps......cceevvnennnnnnnn.
Reactor POWEr .....coevvevvenieeiereriinenes

Reactor water cleanup system lineup ..
Standby liquid control system lineup ... .
Indications and @larms .........cccuviiiiiiii i

Ability to (a) predict the impacts of the following on the STANDBY LIQUID
CONTROL SYSTEM ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO

Standby liquid control PUMP tHP ceeeeeeeiiiiriii e
AC electrical power failures ........uueuriiiiiiiiiiiiiiiieriee e
Inadequate SyStem flOW ....coooiviiiiiiieic e
Loss of standby liquid control tank heaters ... .
L= T[T (o TR =Tl =1 1SS

A WWLWWDH
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SYSTEM: SF1SLC Standby Liquid Control System
K/A NO. ABILITY IMPORTANCE
A3. Ability to monitor automatic operations of the STANDBY LIQUID CONTROL

SYSTEM including:
(CFR: 41.7 / 45.7)

A3.01 Pump disCharge pPreSSuUre ........eieviiiiiiriiee s 4
A3.02 L= L0188 =3 P URPPRUPRPPN 4
A3.03 Injection valve indiCations ............eeeiiiiiiiiiiiiiee e 4
A3.04 Reactor power .
A3.05 Reactor water cleanup system isolation...........cccvveeeviiiiniiie 4
A3.06 Indications and @larms.........coovvieieeiiieiirieee e 4
A3.07 System iNtIation .......uvvvi 4
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Standby liquid control system controls ....
A4.02 Reactor water cleanup system isolation .. .
A4.03 SyStemM INItIAtION ...eeevee e e e
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3.2 Reactor Water Inventory Control
SF2HPCF High Pressure Core Flooder

SF2CD Condensate System

SF2RCIC Reactor Core Isolation Cooling System
SF2FW Feedwater System

SF2RWCU Reactor Water Cleanup System

SF2FWC Feedwater Control System

SF2RHRLPFL Residual Heat Removal: Low Pressure Flooder Injection Mode
SF2AFI Alternate Feedwater Injection System
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K/A NO.

K1.

K1.01
K1.02
K103
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12

K2.

K2.01
K2.02
K2.03
K2.04
K2.05
K2.06

K3.

K3.01
K3.02
K3.03
K3.04

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between the
HIGH PRESSURE CORE FLOODER SYSTEM (HPCF) and the following systems:
(CFR: 41.2t0 41.9/45.7 to 45.8)

Makeup water condensate SyStem .........ocveiiiiniiniiie
Standby liquid CONTrol SYSEEM .......veiiiiiiiiiciirrrre e e s
Suppression pool CleanUup SYSEEM .......cviviiercerreeiree s rree s e snrrrreeeee e s
Reactor building cooling water system
Reactor pressure vessel SYStEM .........cceeeererurinnnsiiirsssss s e ssse s e s e s e sseeeeeeeens

High pressure nitrogen gas supply SYSteM..........uuuvueieiiiiiiisinieie e eeeseeeseeeeeeeens 2
Instrument air system
Automatic depressurization SyStem .........ccccviieeiniinin s 3
Remote shutdown SyStem .........ccovviiiiiiiiecei e

ESF logic and control system
Residual heat removal SyStem .........cccevviviiiiiiiiir e
Reactor core isolation cooling SyStem...........ceviiiiiiiiiiin e
AC electrical power distribution system .

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

High pressure core flooder pUMPS .....ccoveiiiiiiiiini e 3
High pressure core flooder test return to suppression pool valves.............cccueees 3
High pressure core flooder injection valves...........cccccoviiiiiiinninnin e 3
High pressure core flooder CST suction valves .3
High pressure core flooder suppression pool suction valves..........cccccevevvvveeennnnn 3

INItIAtIoON 10GIC ..iiiii i ——————————— 3

Knowledge of the effect that a loss or malfunction of the HIGH PRESSURE CORE
FLOODER SYSTEM (HPCF) will have on the following: (CFR: 41.7 / 45.4)

REACTOr Water @V ...ciii i e e e s e e e nnnnnnes 4
Standby liquid control system... 3
Adequate core cooling.........c.cuveeenn. vl

Automatic depressurization SYStEM .........cvvvevivieevirererr e 3

Knowledge of HIGH PRESSURE CORE FLOODER SYSTEM (HPCF) design feature(s)
and/or interlocks which provide for the following:
(CFR: 41.7)

Prevents water RammMEr .........ceveiiii i
Prevents over filling reactor vessel.....
Prevents pump over heating...........
Testable check valve operation....
Motor operated valve operation...............

High pressure core flooder pump operation.
Override of reactor water level iNnterlock........ccvvrreereeriiniiciirieee e
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SYSTEM:

K/A NO.
K5.

K5.01
K5.02
K5.03
K5.04

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05
A1.06
A1.07
A1.08

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06

SF2HPCF High Pressure Core Flooder System (HPCF)

KNOWLEDGE IMPORTANCE
Knowledge of the operational implications and/or cause effect relationships as
they apply to HIGH PRESSURE CORE FLOODER SYSTEM (HPCF): (CFR: 41.5/45.3)

SUPPIESSION POOI ....uvviiiiiiiiiieiiirrrer e e e s s e e s e e s s nrrnrneee e e s 4
Emergency core cooling system room COOIEIS........cccevrrrrreerirsssrnrnneeeesessnnnens 2
Adequate COre COOIING.....uuuiviiriiiiiir e 4
Suppression pool SUCHION SLFAINETS ......cvvviccicrrreeere e re e e s srrrrre e e 2

Knowledge of the effect of the following plant conditions, system malfunctions or
component malfunctions will have on the HIGH PRESSURE CORE FLOODER
SYSTEM (HPCF):

(CFR: 41.7 / 45.7)

AC electrical power distribution system
Makeup water condensate system ............
Reactor building cooling water system
Suppression pool suction strainer..............
Suppression pool water level....
ESF logic and control SyStem .......cccviviriiiie e
Remote shutdown SyStem ........cccvvviiiieieiecerer e

Ability to predict and/or monitor changes in parameters associated with
operating the HIGH PRESSURE CORE FLOODER SYSTEM (HPCF) controls
including: (CFR: 41.5/ 45.5)

High pressure core flooder flow .........cccviiiiiiii e
High pressure core flooder pressure
Reactor water level...........ooouvveee

Reactor pressure ........ccoeevees
Suppression pool water level .
Motor amps.......ccevviviniiininens
System lineup........cccvvvvveennne
Condensate storage tank l@Vel........ccovviiieiiiiiieeee e e

Ability to (a) predict the impacts of the following on the HIGH PRESSURE CORE
FLOODER SYSTEM (HPCF) ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO
System initiation..........cceeevvennne .4 4
High pressure core flooder pump trip..... A4 4 - [ Comment [w3]:
A:C: electrical power distribution system failure 3 3 \\i‘{ {COmment [W4R3]:
High pressure core flooder line break 4 o
PUMP SEAI FAIIUIE ....v.vecvececvrecteectese sttt s b s bbb s bbbt enasas 3 \\{ Formatted: Font color: Auto
Inadequate SyStem flOW.......ccuiiiiriiii i 3 \\{ Formatted: Font color: Auto

{ Formatted: Font color: Auto

o
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SYSTEM: SF2HPCF High Pressure Core Flooder System (HPCF)

K/A NO. ABILITY IMPORTANCE
A2.07 LOSS Of rOOM COONNG . eiiieeieieieieeeeeee e s s s e s e s e e e s e e e e e s e rereneeens

A2.08 Low suppression pool level.... 4
A2.09 High suppression pool [eVel ..........ccoocviiiiiii e 4
A2.10 Low condensate storage tank level 4
A2.11 High suppression pool temperature 3
A2.12 Clogged suppression pool Suction Strainers.........ccccuveeeviirieie e 3 3

A3. Ability to monitor automatic operations of the HIGH PRESSURE CORE FLOODER

SYSTEM (HPCF) including: (CFR: 41.7 / 45.7)

A3.01 ValVE OPEIAtiON .uvvvirriiiiiiiseiisie e e e e s e e e r e e e e e aaaans
A3.02 Pump start.........

A3.03 System pressure.

A3.04 System flow .............

A3.05 Reactor water level............
A3.06 Indications and alarms

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7 [/ 45.5 to 45.8)

A4.01 High pressure core flooder PUMP......cccvvviiiiiinii e
A4.02 High pressure core flooder suction valves

A4.03 High pressure core flooder injection valve ..........cccciviiiiiiie e
A4.04 High pressure core flooder minimum flow valve..........cccceieiiiiiiveeeeeecccveveeeeens
A4.05 Manual initiation controls (PRA).........cccevvervvvrennns

A4.06 High pressure core flooder testable check valve...

A4.07 LiN€ fill.eeee e

A4.08 System flow

A4.09 High pressure core flooder test return valve........

A4.10 High pressure core flooder initiation reset controls.........ccccevvieieieiiiiiiiiieieeeeens 4
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18

K2.

K2.01
K2.02
K2.03
K2.04

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

SF2CD Condensate System
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between the
CONDENSATE SYSTEM and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

O O U

Main tUrDINE...coiiii ¥} i - /[ Formatted: Font color: Auto
Feedwater SyStem : == { Formatted: Font color: Auto
Condensate demineralizer SyStem .........occvvviiiiiiinine 32
Condensate filter SYStemM ........ccvviviiiirin i
Control rod drive system..... - /[ Formatted: Font color: Auto
{ Formatted: Font color: Auto
‘[ Formatted: Font color: Auto
o { Formatted: Font color: Auto
N [ Formatted: Font color: Auto
) { Formatted: Font color: Auto
h ‘[ Formatted: Font color: Auto
Zinc injection system E ‘[ Formatted: Font color: Auto
Hydrogen water chemistry System ..o 32
AC electrical power distribution syStem .........cccvvvvrvririiiir 3
Heater drains and vent system
Noble metal inJECtion SYStEM .......cccviiiiiiieeeiiirriir e e eeeen
Knowledge of bus or division power supplies to the following: (CFR: 41.7)
- /[ Formatted: Font color: Auto
- *[ Formatted: Font color: Auto
Condensate booster pump discharge Valves ...........cuevvvrimiiiiiiniininin e eeeennaens 2
Knowledge of the effect that a loss or malfunction of the CONDENSATE SYSTEM
will have on the following: (CFR: 41.7 / 45.4)
Main turbine/main generator ..o 3 - [ Formatted: Font color: Auto
Control rod drive system.... ] { Formatted: Font color: Auto
Feedwater system ............. A4 { v tted: Font color: Aut
Steam jet air ejectors......... ) ] ormatted: Font color: Auto
Gland seal steam system.... | - Formatted: Font color: Auto
REACEOr WAL [EVEL ... veiieiiiiiiiee it e e e e et et erses s s essensesnsensesnsennsnnsennsen L 4 | T [ Formatted: Font color: Auto
) { Formatted: Font color: Auto

o U L )
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SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09

K5.

K5.01
K5.02
K5.03

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11

SF2CD Condensate System

KNOWLEDGE IMPORTANCE

Knowledge of CONDENSATE SYSTEM design feature(s) and/or interlocks which
provide for the following: (CFR: 41.7)

o U U

(D

] _ - *[ Formatted: Font color: Auto
== { Formatted: Font color: Auto
Maintenance of water quality........ccocceviiiiiii 3 2 7? 7 7 { Formatted: Font color: Auto
Maintenance of 100% system flow if a feedwater string isolates.. ) { Formatted: Font color: Auto
Cascading heater drains - [ Formatted: Font color: Auto
) { Formatted: Font color: Auto
h ‘[ Formatted: Font color: Auto
B ‘[ Formatted: Font color: Auto
Knowledge of the operational implications and/or cause effect relationships as
they apply to CONDENSATE SYSTEM:
(CFR: 41.5/45.3)
Steam jet air €jector CONAENSEr .......coviviiii i s 3 - [ Formatted: Font color: Auto
Gland seal steam CONAENSEr .........ccuvrririiiii i 3 ] __ { Formatted: Font color: Auto
Reactor water level.......oociiiiiiii i 4
- ‘[ Formatted: Font color: Auto
Knowledge of the effect of the following plant conditions, system malfunctions or
component malfunctions will have on the CONDENSATE SYSTEM:
(CFR: 41.7 [/ 45.7)
Instrument air System.......ooiiiiiiiiii 32 = [ Formatted: Font color: Auto
Circulating water SyStem ......cooiviiiiiiiii i 32 _ { Formatted: Font color: Auto
- ‘[ Formatted: Font color: Auto
- { Formatted: Font color: Auto
FEEAWALEr SYSEEM .ovviiieccccireee e e s s e s s e s rr e e e e s e e e e nnnnns 3 4 o [ Formatted: Font color: Auto
Ma!(eup vx_/ater condensate system .. w2 | { Formatted: Font color: Auto
Main turbine.......ccconniviniiininiins I _ \\{F i F o A
Main steam SyStem ..........ccevereruenas w3 _ >~ _ | Formatted: Font color: Auto
Condensate demineralizer system... .32 s ‘[ Formatted: Font color: Auto
Condensate filter System ............................................................................. 32 \[ Formatted: Font color: Auto
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SYSTEM:

K/A NO.

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05
Al1.06
A1.07
A1.08
A1.09
Al1.10

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14
A2.15
A2.16
A2.17
A2.18
A2.19
A2.20

SF2CD Condensate System

ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the CONDENSATE SYSTEM controls including: (CFR: 41.5 / 45.5)

o U L )

- *[ Formatted: Font color: Auto
. == { Formatted: Font color: Auto
SYSEEM PrESSUIE...cisuisirirriies s ssisr s s arrr e 3 2 B { F tted: Font color: Aut
HOtWEII TEVEL ...t 32 ormattec: Font color: Auto
Condensate storage tank level | -{ Formatted: Font color: Auto
Reactor water leVel.......ooiiiiiiii iy o [ Formatted: Font color: Auto
SYSEEM [INQUP....cuiiieiiiiii i 3 2 | = { Formatted: Font color: Auto
System water quality . N - { " o
FeedWater tEMPEIatUIE......ucuereerereererireresseese e sese e e e resessseseseseseeseresesensens 3 2 N - Formatted: Font color: Auto
CONAENSEN VACUUM .1eviuveeeutreereeesseesssesssesssssssssesessesssssesssssssssssnssssnsessssnsnsens 32 S ‘[ Formatted: Font color: Auto
A< N \[ Formatted: Font color: Auto
Ability to (a) predict the |mp-ac!:s of the following on the CONDENSATE SYST-E!VI; { Formatted: Font color: Auto
and (b) based on those predictions, use procedures to correct, control, or mitigate
the consequences of those abnormal conditions or operations:
(CFR: 41.5/45.6)
RO SRO
PUMP triPS . 32 32 - [ Formatted: Font color: Auto
Condensate pump discharge valve CloSUreS..........ceeeiriiiiiiinneerinnn sy 32 32 _ { Formatted: Font color: Auto
Condensate booster pump discharge valve closure ..........ccccceeeeeeeiisiicinenenns 32 32
Valve openlngs . - [ Formatted: Font color: Auto
{ Formatted: Font color: Auto
‘[ Formatted: Font color: Auto
- { Formatted: Font color: Auto
R [ Formatted: Font color: Auto
. { Formatted: Font color: Auto
S B ‘[ Formatted: Font color: Auto
Loss of turbine building cooling water systems 320 32 ‘[ Formatted: Font color: Auto
Loss of instrument air system...........cccevveees w32 32 { Formatted: Font color: Auto
Low Condensate stor_age tank level.... 3 3 { Formatted: Font color: Auto
Abnormal water quality ........cooeeviiiinnnns .32 32
High demineralizer differential pressure w32 32 \{ Formatted: Font color: Auto
Feedwater heater string isolation.... w3 3 _ { Formatted: Font color: Auto
Loss of SJAE._........: ....... T I W32 32 { Formatted: Font color: Auto
Condensate filter high differential pressure.........cccoovevviiiiini e, 2 2 \ . {Formatte 4% Font color: Ao
{ Formatted: Font color: Auto
{ Formatted: Font color: Auto
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SYSTEM:

K/A NO.

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09

A4.

SF2CD Condensate System

ABILITY IMPORTANCE

Ability to monitor automatic operations of the CONDENSATE SYSTEM including:

(CFR: 41.7 / 45.7)

Valve OPEration .......ccceviiiiriiiiiiie e 32
PUMP SEAS...oiiiiiiiiii i 32
SYSEEM PrESSUIE....ciisrrirriies s isiisr e s arrr e 32
System flow .

Indications and alarms.........cccuuiiiiiini 3 2
HOTWEIL JEVEL....uviiiiiiiiiiiiri iy 32
Feedwater heater level.. -

Feedwater temperature........ccoccviviiiiin i 3
Feedwater heater drain tank level..........cccccceiiiiiiiinini e, 3

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Condensate/ condensate booster pUMPS .......ccceviiiiiin i, 32
System motor operated ValVeS.........ceeeeiiiiiiiiiniini i 32
Hotwell level CONtrolS.........cuvviiiiiiiiiiiirii iy 32
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K/A NO.
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K1. Knowledge of the physical or control/protection logic relationships and/ereause- ’ ,’{ Formatted: Font color: Auto

effectrelationships-between the REACTOR CORE ISOLATION COOLING SYSTEM I
{ Formatted: Font: Not Bold, Font color: Auto

(RCIC) and the following systems: |
(CFR: 41.2t0 41.9/45.7 to 45.8) “/{ Formatted: Font color: Auto

1
”u{ Formatted: Font: Not Bold, Font color: Auto

K1.01 Condensate-storage-and-transfersystem—Makeup water condensate system..43-5—3-5 i ,’{ Formatted: Font color: Auto

K1.02 Nuclear-boiler-Main steam system........ccccciiiinii 43535

Kin2 Cyy PN | Y 2e  2c ” /{ Formatted: Font: Not Bold, Font color: Auto
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K1.07 ~ Feedwater system ................. P e S ! ,’,/////;/// { Formatted: Font color: Auto
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Reactor core isolation cooling drain pump \\ {Formatted Font: Not Bold, Font color: Auto
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SYSTEM: SF2RCIC Reactor Core Isolation Cooling System (RCIC), @ -
K/A NO. ABILITY IMPORTANCE = _
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Al. Ability to predict and/or monitor changes in parameters associated with
operating the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) controls
including: (CFR: 41.5/455) -
A1.01 REIC-Reactor core isolation cooling flow.........ccccvviiriniiieiie 43737
A1.02 REIC-Reactor core isolation COOlING PreSSUre......uuvvrererrrrmmrmsiisissssssssseeeeeeees 33333
A1.03 Reactor water level ........ccciviiiii i 44646
Al1.04 Reactor pressure .43: ;
A1.05 REIC-Reactor core isolation cooling turbine speed ........ccocuvveiiiiiiiiiiiininnens 43737
A1.06 Condensate storage tank lVel........ccooeveie i e 3
A1.07 Suppression pool level .
A1.08 Suppression pool tEMPEratUrE ... ccceeee i 4
A2, Ability to (a) predict the impacts of the following on the REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC) ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those abnormal
conditions or operations: (CFR: 41.5/456) -
RO SRO,_
A2.01 System initiation SigNal .........occveiiii s 4 43837
A2.02 Reactor core isolation cooling turbine trips........ccccvniiriiiii e 4 43837
A2.03 Injection valve closure 33433

Valve-epeniRgs——

Loss of room cooliNg.....cccevveeeieneieinienns

K/A-NO: ABILITY —RO-SRO
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A2-18.14 Low suppression pool level ... .3 33132
A2.1915 High suppression pool temperature...........ccoceiiiiininiie e 4 43536
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35— 3MASYSTEM: ..t SF2RCIC

Reactor Core Isolation Cooling System (RCIC), ] - { Formatted: Font color: Auto

K/A NO. ABILITY IMPORTANCE

A4. Ability to manually operate and/er monitor in the control room:
(CFR: 41.7/45.5 to 45.8)
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SYSTEM: SF2FW Feedwater System

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between the
FEEDWATER SYSTEM and the following systems:
(CFR: 41.2t041.9/45.7 to 45.8)
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SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08

K4.09
K4.10
K4.11
K4.12
K4.13

K5.

K5.01
K5.02

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

SF2FW Feedwater System

KNOWLEDGE IMPORTANCE

Knowledge of FEEDWATER SYSTEM design feature(s) and/or interlocks which
provide for the following: (CFR: 41.7)
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SYSTEM:

K/A NO.

Al.

A1.01
A1.02
A1.03
A1.04
K1A1.05
K1A1.06

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11

A3.
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A3.05
A3.06
A3.07
A3.08
A3.09
A3.10
A3.11

A4.

A4.01

A4.02
A4.03

SF2FW Feedwater System
ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the FEEDWATER SYSTEM controls including: (CFR: 41.5/45.5)
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Ability to monitor automatic operations of the FEEDWATER SYSTEM including:
(CFR: 41.7 / 45.7)
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SYSTEM:

SF2RWCU Reactor Water Cleanup System

o U U U

K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between the

REACTOR WATER CLEANUP SYSTEM and the following systems: (CFR: 41.2 to 41.9

/ 45.7 to 45.8)
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SYSTEM: SF2RWCU Reactor Water Cleanup System

N - [ Formatted: Font color: Auto, Not Strikethrough J
K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of REACTOR WATER CLEANUP SYSTEM design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)
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SYSTEM: SF2RWCU Reactor Water Cleanup System
K/A NO. ABILITY IMPORTANCE
Al. Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR WATER CLEANUP SYSTEM controls including:
(CFR: 41.5/45.5)

O A

A1.01 Reactor water [8Vel ........ccceviiiiiiiiiiii i S - ,[ Formatted: Font color: Auto
A1.02 Cempenent-Reactor building cooling water temperature........cccceeeiviiieenenens, 3 ] __ { Formatted: Font color: Auto
Al1.03 Reactor water temperature B B { Formatted: Font color: Auto
Al1.04 SYSEEM FIOW ..veeeiieieiee e 3 . .
A1.05 SYSLEMM PIESSUE ..r..vvverseeveeessessvesssseseesssssssoessssesseesessssoenssssseeeessnroes 3 {Formatted: Fontcolor: Auto
,,,,,,,,, ~~ { Formatted: Font color: Auto
,,,,,,,,,,, L ) { Formatted: Font color: Auto
. h ‘[ Formatted: Font color: Auto
T ) ‘[ Formatted: Font color: Auto
A2, Ability to (a) predict the impacts of the following on the REACTOR WATER - { Formatted: Font color: Auto
CLEANUP SYSTEM ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations:
(CFR: 41.5/45.6)
RO SRO
A2.01 3 - *[ Formatted: Font color: Auto
A2.02 ;= = { Formatted: Font color: Auto
A2.03 ;
A2.04  A-Cfatureloss of power to primary containment isolation valves.....woo 3 3 { Formatted: Font color: Auto
A2.05 - { Formatted: Font color: Auto
A2.06 | == [ Formatted: Font color: Auto
A2.07 L _ - { Formatted: Font color: Auto
A2.08  Inadequate system floW........cociiii S 3
A2.09 ) - { Formatted: Font color: Auto
A2.10 Signal received which results in a system isolation : \ o ( Formatted: Font color: Auto
A2.11 System hlgh temperature ........................................................ B | T \[ Formatted: Font color: Auto
A2.12 Cleanup demineralizer high differential pressure..... S~ { Formatted: Font color: Auto
A213 Loss of purge flow to reactor water cleanup pump [ =< :
S o ‘[ Formatted: Font color: Auto
A3. Ability to monitor automatic operations of the REACTOR WATER CLEANUP "+ { Formatted: Font color: Auto
SYSTEM including: \?\\{ Formatted: Font color: Auto
(CFR: 41.7/45.7) \\{ Formatted: Font color: Auto
A3.01 { Formatted: Font color: Auto
A3.02 \ o { Formatted: Font color: Auto
A3.03 | - { Formatted: Font color: Auto
A3.04 y - { Formatted: Font color: Auto
A3.05 Indications and @larmsS............ueviiiiiriiiier ey S _ I : :
A3.06 Reactor water level control by feedwater control system ......ccccccvvvvsievcnesennnnd s \{[ Formatted: Font color: Auto
AN Formatted: Font color: Auto
) \[ Formatted: Font color: Auto

o A JC 0 A U 0 U U L

NUREG XXXX Rev.0 3.2-3



SYSTEM: SF2RWCU Reactor Water Cleanup System

K/A NO. ABILITY IMPORTANCE

NUREG XXXX Rev.0 3.2-4

- [ Formatted: Font color: Auto




Fasks-as-noted-previousty
IMPORTANCE
KANO—ABHIFY———————————————————————————————————————————————————————RO—SRO

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

) - { Formatted: Font color: Auto

-—- { Formatted: Font color: Auto

*********** - ‘[ Formatted: Font color: Auto

- { Formatted: Font color: Auto

o
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SYSTEM: SF2FWC Feedwater Control System

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between the
FEEDWATER CONTROL SYSTEM and the following systems: (CFR: 41.2 to 41.9/
45.7 to 45.8)

] - [ Formatted:

Font color: Auto

= = { Formatted:

Font color: Auto

I = *[ Formatted:

Font color: Auto

= { Formatted:

Font color: Auto

o

k1087 ESF logic and CONtrol SYStEM ......cooiiuiiiiiiiin e 3

K1.8508 Neutron monitoring SYSteM .........iiiiiiiniii s 3
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)

: Font: Not Bold

- BN ‘[Formatted:
NN

Font: Not Bold

AN { Formatted:
A

Font: Not Bold, Font color: Auto

Font: Not Bold

Font color: Auto

Font color: Auto

Font color: Auto

Font color: Auto

Font color: Auto

o o

Font color: Auto

: Font color: Auto

Font color: Auto

Font color: Auto

Font color: Auto

: Font color: Auto

Font color: Auto

: Font color: Auto

Font color: Auto

o A ) WU U )

K3. Knowledge of the effect that a loss or malfunction of the FEEDWATER CONTROL

SYSTEM will have on the following: (CFR: 41.7 / 45.4 to 45.8) {FOfmatted:
K3.01 ] [ Formatted:
K3.02 = = { Formatted:
K3.03 ~ Recirculation flow control system .......ccccociciiiiiii 3 B { v ”
K3.04 MAIN EUFDINE .. vvvvveserreeessseesessssssssss s ~ | Formatted:
K3.05 Reactor water level indication ... - { Formatted:
K3.06 Recirculation flow control System.......cccceeeeiiiiiiii e, 3 - [ Formatted:
K3.07 Reactor water cleanup SYSteM ... cciiiiiiiiii i 3
K4. Knowledge of FEEDWATER CONTROL SYSTEM design feature(s) and/or

interlocks which provide for the following: (CFR: 41.7)
K4. 01 Feedwater pump runout protection...........uveeeeerreeeene e, S - [ Formatted:
K4.02 Reactor water Ieyel setpoint setdown following a reactor scram ... 3 ] __ { Formatted
K4.03 Control signal faillure ......uuuveee i S B { ; ttod:
K4.04 Feedwater pump Speed CONLIOL.......cvevevereeererereresereseresesesesseesesesenns ) ormatted:
K4.05 Single element control (reactor water level provides the only input)............... 3~ - [ Formatted:
K4.06 Three element control (main steam flow, reactor feedwater flow and

reactor water level provide iNPUL) .......cceeeeiieiiiiiniirrreee e 3 | _ - [ Formatted:
K4.07 Manual and automatic control of the system ......ccccceiviiiviciiiinee e, a4 . { Formatted
K4.08 Feedwater pump speed I0CKUP ......ccuvviiiiininiiiirie e, 4 B { v ”
K4.09 Selection of various instruments to provide reactor water level input ............ 3 i ormatted:
K4.10 Simultaneous Manual and Auto operation of the system - { Formatted

(i.e. 1 FPin Auto, 1 FP in ManUal) ......ccccevveevreeereieeeesienesienesreseeseseesesreseesens 3 _ - { Formatted:
K4.11 Feedwater runback due to ATWS.......eeiiiiiiiiiiii e, 4
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06

Ke6.

K6.01
K6.02
K6.03
K6.04

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06

A2,

A2.01
A2.02
A2.03
A2.04
A2.05

SF2FWC Feedwater Control System

KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause effect relationships as they
apply to FEEDWATER CONTROL SYSTEM:
(CFR: 41.5/45.3)

_ - [ Formatted: Font color: Auto
== { Formatted: Font color: Auto
Reactor Water [EVEl .......uvuieieicri s 4 ~ ) { Formatted: Font color: Auto
ReACtOr fEEAWALEN FIOW ..viivvireieireietietesee st e e st s e et se s sbe s be e e seesrees 4 - { Formatted: Font color: Auto
Technician interface UNit........cueiieiiiiiiiieie e 2 o [ Formatted: Font color: Auto

o

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the FEEDWATER CONTROL SYSTEM:
(CFR: 41.7 / 45.7)

- [ Formatted:

Font color:

Auto

== { Formatted:

Font color:

Auto

- ‘[ Formatted:

Font color:

Auto

T { Formatted:

Font color:

Auto

A

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the FEEDWATER CONTROL SYSTEM controls including:
(CFR: 41.5/45.5)

I A

Reactor water [eVel........ooviiiiiiiiii i s 4 - [ Formatted: Font color: Auto
Reactor feedwater flow == { Formatted: Font color: Auto
REACLOr POWET ...civiiiiiiiiiiiiiii e A0 {F red: Fort color: UG
Reactor water level control controller indications ..............c.... . i ormattec: ont color: Auto
Low flow control position. .........cccceerueeciiinescin s . -( Formatted: Font color: Auto
Motor driven reactor feedwater pump speed ...........ccceeevvieivieiieienieneneen . o [ Formatted: Font color: Auto
Ability to (a) predict the impacts of the following on the FEEDWATER CONTROL
SYSTEM; and (b) based on those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal conditions or operations:
(CFR: 41.5/45.6)
RO SRO

Loss of any number of main steam flow iNPULS .....cceevvieicicvreienie e, 3 3 - [ Formatted: Font color: Auto

== { Formatted: Font color: Auto
Loss of controller signal OUEPUL ............ceeiiiiiiiiiiiiiiieeen ey 3 3 :7 7 B { Formatted: Font color: Auto
Feedwater runback due to ATWS......ccieeieieesieesieeieseeseesree e snre e esseesneenees 4 4 - { Formatted: Font color: Auto

A
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SYSTEM:
K/A NO.

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08

A4.

SF2FWC Feedwater Control System
ABILITY IMPORTANCE

Ability to monitor automatic operations of the FEEDWATER CONTROL SYSTEM
including: (CFR: 41.7 / 45.7)

o JC U

RUnout flow CONIol ....cicviiiiiiiiiiiiin i S - *[ Formatted: Font color: Auto
Changes in reactor water level . S __ { Formatted: Font color: Auto
Changes in Main steam fIOW .........ccevviiiierinirie e S B {F tted: Font color: Aut
Changes in reactor feedwater flow ..........ccceeiiiiiiiiiiiir e, 5 | ormattec: Tont color: Adto
Changes in reactor power . - { Formatted: Font color: Auto
Reactor water level setpoint setdown following a reactor scram .................... o [ Formatted: Font color: Auto
PARV-Feedwater regulating valve [0ckup ........cuvvvieiiiiiinir e, . o= {Formatted: Font color: Auto
Motor driven feedwater pump speed I0CKUP .......evvreeiiiiiiiiiineiinee e, 4 ['~<
‘[ Formatted: Font color: Auto
Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)
All individual component controllers in the manual mode ........ccccoovviirninennn, a4 - [ Formatted: Font color: Auto
All individual component controllers when transferring
frem-between manual te-and automatic modes .........cccvvviviniiie, 4 - [ Formatted: Font color: Auto
- /[ Formatted: Font color: Auto
;= = { Formatted: Font color: Auto
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SYSTEM:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.15

K1.1918
K1.2619

K1.2+20
K1.2221
K1.2322

K1.25
K1.26

K2.

K2.01
K2.02
K2.03
K2.04
K2.05
K2.06
K2.07
K2.08

SF2RHRLPFL Residual Heat Removal System: Low Pressure Flooder Injection

Mode

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between the
RESIDUAL HEAT REMOVAL SYSTEM: LOW PRESSURE FLOODER INJECTION

MODE and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

Makeup water condensate SyStem .........cccoivviinririnenrr e, 3
Automatic depressurization SYStEM .......cccveeeiiiiiiiiiii e, 4
AC electrical power distribution system ...

Remote shutdown SyStem ........ccciiiiiirinirer e
Reactor core isolation CooliNg ..........cccuerrieviiiiniiiiiriec s
High pressure core flooder SyStem..........cceveeiiiiiiieeneeniensniinnns
Fuel pool cooling and cleanup system .........ccccoviiiiiveiieeneeninnnnns
Sampling SYStEM ....cvviiiiiiiiii
High pressure nitrogen gas supply system...........ccccceveeiiiiiinnnns
Suppression pool temperature monitoring system...............evee.. .
ESF logic and control SyStem .........oocccuerreeieniinsiiiiieeee e .43

Leak detection and isolation system..........cccccceiviiiiiiiiiiniiieeenens 3
Reactor water cleanup SYSteM ......ccccceeiiii i 3
Low conductivity waste system........ccccvviniiiiiiii 2
Atmosphere control system

Heating, ventilating and air conditioning System ...........ccoccviieeeniiiiiiiinieeennn. 2

Post accident monitoring system .
FeedWater SYSTEM ....uvuiriiirieirrrr s s e e e e e e e e e e rr e

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Residual heat removal pUMPS.......cccciiririiiiinii e
Residual heat removal injection valves............cccvvveiiiiiiiiinnnnns
Residual heat removal pump minimum flow valves ...................
Residual heat removal test return valves..........cccccceeeeiiiiiiinnnns
Residual heat removal heat exchanger outlet valves..................

Residual heat removal heat exchanger bypass valves................ .2
Residual heat removal suppression pool suction valves ............ccevvereeereenennnnns 23
INItiation 10giC .uevvvieiiiiieie i 3
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SYSTEM: SF2RHRLPFL Residual Heat Removal System: Low Pressure Flooder Injection
Mode
K/A NO. KNOWLEDGE IMPORTANCE
K3. Knowledge of the effect that a loss or malfunction of the RESIDUAL HEAT
REMOVAL SYSTEM: LOW PRESSURE FLOODER INJECTION MODE will have on
the following: (CFR: 41.7 / 45.4)
K3.01 Reactor water level ........ceviviii 4 _ - *[ Formatted: Font color: Auto
K3-62 Suw.wg_.u.. poel Icv_c! e T 4 ] { Formatted: Font color: Auto
K3.8302 Automatic depressurization logic . B { - -
K3.6403 AdEqUALE COrE COONING .vuvvereereeieieeseetssesesssesssesssesesssesesesssssesssesssssssssssanns : Formatted: Font color: Auto
o { Formatted: Font color: Auto
K4. Knowledge of RESIDUAL HEAT REMOVAL SYSTEM: LOW PRESSURE FLOODER
INJECTION MODE design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)
K4.01 Automatic system initiation/ iNJECtION ..., A _ - [ Formatted: Font color: Auto
K4.02 Prevention of piping overpressurization .........c.ccceeereeerriineeenns 3 ] __ { Formatted: Font color: Auto
K4.03 Pump minimum flow protection ..........ccccceiiiiiiiiiiiiiniinieeeine S B { ; s or: A
K4.04 PUMP MOLOr COONING...v.vvvvereeetrer et be et ssbere bbb essbesssesenns 3 _ | Formatted: Font color: Auto
K4.05 Prevention of water hammMEr ........cccevieevirienniesiesse e s 3 { Formatted: Font color: Auto
K4.06 Adequate pump net positive suction head (interlock valve open) .. A4 o [ Formatted: Font color: Auto
K4.07 Emergency diesel generator load sequencing ..........cceevvviveininnnns 4 S= { Formatted: Font color: Auto
k4-08 Pump-eperability-testing——rrr = B
: i operable-eemponents 3 N - { Formatted: Font color: Auto
K4.1608 Dedicated injection system during automatic system - ‘[F°rmatted= Font color: Auto
initiation (injection valve interlocks) .........uueeriiiiiiiiiiiiii s a4 1 b { Formatted: Font color: Auto
K4.1109 System redundancy .........oovciiiriiin a4 S~ { Formatted: Font color: Auto
k412—Fhe-prevention-of feakage to-the-environment-through [ =<
: ( Formatted: Font color: Auto
K4.1310 Operation from remote shutdown panel ...........cccoeviinniiiinnin 4 - f Formatted: Font color: Auto
K4.1411 Pump runout protection ... S - [ Formatted: Font color: Auto
*~ { Formatted: Font color: Aut
K5. Knowledge of the operational implications or cause-effect relationships as they { ormattec: Font color: Auto
apply to RESIDUAL HEAT REMOVAL SYSTEM: LOW PRESSURE FLOODER
INJECTION MODE: (CFR: 41.5/45.3)
K5.01 Y0 o]0 (=11 o) i oo o | TR A - [ Formatted: Font color: Auto
K5.02 Keep fill ovveeeeeeeeieeeeeeeeees ; ] { Formatted: Font color: Auto
K5.03 Reactor pressure ................ .
K5.04 SNULAOWN COONING . vvvvverveeereeeeseeseeeseseseseeseseesesesesessereeseneseneeeeeeneeene ‘[ Formatted: Font color: Auto
K5.05 Drywe” or wetwell spray . - ’{ Formatted: Font color: Auto
K5.06 DryweII PrESSUNE .. ittt s - { Formatted: Font color: Auto
K5.07 ReaCtor Water [EVEI........uvuveeiiiisi e
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SYSTEM:

K/A NO.

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12
K6.13

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07

SF2RHRLPFL Residual Heat Removal System: Low Pressure Flooder Injection
Mode

KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the RESIDUAL HEAT REMOVAL
SYSTEM: LOW PRESSURE FLOODER INJECTION MODE:

(CFR: 41.7 /45.7)

o 0 JC U U

o U L

- *[ Formatted: Font color: Auto
;= = { Formatted: Font color: Auto
*********** - ‘[ Formatted: Font color: Auto
| - { Formatted: Font color: Auto
,,,,,,,,, [~ [ Formatted: Font color: Auto
: T WALEE SYSTEH cvvererernnn s iiieeend, | { Formatted: Font color: Auto
Automatic depressurization SYStem .......cccccevvieiiieieeeeeeeeeeeeeeeeees N - - -
ECCS rOOM INEEGIILY 1.uvvveveeeieresessteseseseesereseseesesesessssesessnnns Ss { Formatted: Font color: Auto
Nuclear boiler SyStem........cccvvviiieerirriee e - { Formatted: Font color: Auto
High pressure nitrogen gas supply system..........ccccceeveeiiiiinnnnns {Formatted: Font color: Auto
ESF logic and control SyStem .........oocccuereeeeeniiniiiiirieeee e .
Remote shutdown SyStem ..........cooccimiiiiiii
ABILITY
Ability to predict and/or monitor changes in parameters associated with
operating the RESIDUAL HEAT REMOVAL SYSTEM: LOW PRESSURE FLOODER
INJECTION MODE controls including:
(CFR: 41.5/45.5)
Reactor water [eVel........coviiiiiiiiii i s a - [ Formatted: Font color: Auto
geatctor f||3ressure ........................................................................................ L 2 777777777 ] __ { Formatted: Font color: Auto
Szzt:m p?ev\; sure """""""""" "4 *********** - ‘[ Formatted: Font color: Auto
Suppression pool level ........... 4 : o { Formatted: Font color: Auto
Motor amps.....ccceeveeiiiinniiniennnn, 2 | - [ Formatted: Font color: Auto
Emergency diesel generator loading..... 3 =< {Formatted: Font color: Auto
Reactor building cooling water SyStems.........ooccuieeeeiiiniiiiireiee e, 3 [ ~<
T~ ‘[ Formatted: Font color: Auto
Ability to (a) predict the impacts of the following on the RESIDUAL HEAT { Formatted: Font color: Auto
REMOVAL SYSTEM: LOW PRESSURE FLOODER INJECTION MODE; and (b) based
on those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5/ 45.6)
RO SRO P { Formatted: Font color: Auto
Residual heat removal pump trips......cccieeiiieiiin e, 4 4 <
77777777 - F: tted: Font color: Aut
AC electrical power distribution system failures...........cccceeevvieiieiviieveecnennennnn, 4 4 { ormattec: Tont color: Auto
PUMP S faIIUME ...v.vvivveertcretse et er e ssssbe s seas s s s s s s 3 ~ - { Formatted: Font color: Auto
Inadequate room cooling ....... - [ Formatted: Font color: Auto
Inadequate system flow............ . ( Formatted: Font color: Auto
Nuclear boiler instrument failures ..... S 4 - { Formatted: Font color: Auto
Motor operated injection valve failures........cccoocvevernieeiniieee e, 3 : :
| { Formatted: Font color: Auto

o JC U U
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SYSTEM:

K/A NO.

A2.08
A2.09
A2.10
A2.11

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08

A4,

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07

SF2RHRLPFL Residual Heat Removal System: Low Pressure Flooder Injection

Mode
ABILITY IMPORTANCE
PUMP FUNOUL ..c.cviiiiiiiiiiiiiin s 3 3
Initiating logic failure..............
Loss of coolant accident

Keep fill faIlUFE .....eeeeieeeee e

Ability to monitor auto-RESIDUAL HEAT REMOVAL SYSTEM: LOW PRESSURE
FLOODER INJECTION MODE-automatic operations including: (CFR: 41.7 / 45.7)

Valve Operation ........cccviviiiiiiiiiii i s a4
Pump start

Pump disCharge PreSSUre .......oivureriiiniie i A
SYSEEM FIOW ..veveii it 4

Reactor water level

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

PUMIDS ettt e e e erannan

Manual initiation CoNtrols .........ccccvvviiiiiiii 4
System reset following automatic initiation.
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SYSTEM:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04

K1.6705
K1.6806
K1.6907
K2.
K2.01
K2.02
K3.
K3.01
K3.02

K4.

K4.01
K4.02
K5.

K5.01
K5.02

SF2AFI Alternate Feedwater Injection System

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between the
ALTERNATE FEEDWATER INJECTION SYSTEM and the following systems: (CFR:
41.2t0 41.9 / 45.7 to 45.8)

AC electrical power distribution system .........ccccvviiiiii 3
Reactor feedwater system (via RWCU return lin€).........cceevvvevvieiveiereecennnennnnn 3
Radioactive drain transfer system

Makeup water preparation SYStem ........cccceerieiiiiniiinee e 3

Main steam system .
Atmosphere CoNtrol SYSTEM ......uuuiiiiiiiiie e 3
Nuclear boiler instrumentation System ...........ccceevviiiiiieciccccccreer e, 23

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Alternate feedwater inJeCtion PUMP ......ccevviiiiiiiiiiiien e 3

Alternate feedwater injection system motor operated injection valves............ 2

Knowledge of the effect that a loss or malfunction of the ALTERNATE
FEEDWATER INJECTION SYSTEM will have on the following: (CFR: 41.7/45.4)

REACtOr Water [EVEL......uuuiiriiiiiicii s 3
REACLOI PrESSUIE ..vuuiiieiieiiieeeeeeriee e s e resrse s s s s esr s e s e ee s e s s rern e s s senrnnnaeaesnnnen 3

Knowledge of ALTERNATE FEEDWATER INJECTION SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

Sufficient water capacity to maintain core covered for 24 hours following
the beyond design basis event.........ccccoiiiiii e 3
Ability for the AFI pumps to take a suction from numerous water sources...... 3

Knowledge of the operational implications or cause effect relationships as they
apply to ALTERNATE FEEDWATER INJECTION SYSTEM): (CFR: 41.5/45.3)

Reactor pressure vessel water [evel ... 3
Reactor pressure vessel pressure
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SYSTEM:

K/A NO.

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07

A2.

A2.01
A2.02

A3.

A3.01

A4.

A4.01
A4.02

SF2AFI Alternate Feedwater Injection System

IMPORTANCE
KNOWLEDGE

Knowledge of the effect that following plant conditions, system malfunctions or
component malfunctions will have on the ALTERNATE FEEDWATER INJECTION
SYSTEM: (CFR: 41.7 / 45.7)

AC electrical power distribution System .......ccccceeeeiiiiiiince e, 3
Reactor feedwater system .
Radioactive drain transfer SyStem .........cooceeirnrerenseee e 2
Makeup water preparation SYStem ........ccccoiiiiiriiie s 3
Main steam system .
Atmosphere CONtrol SYSEEM ......uuuiiiiiiiiie e 3
Nuclear boiler instrumentation System ...........ccceevviiiviiinciccccccreeer e, 23
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the ALTERNATE FEEDWATER INJECTION SYSTEM controls including:
(CFR: 41.5/45.5)

Reactor vessel water [eVel .........uueeeiiiiiiiiee e
Reactor vessel pressure ......
Suppression chamber pressure..
Suppression ehamber-pool level........... .
Demineralized water storage tank level ...
SYSEEM FIOW ..veeeiieiee e e
Alternate feedwater pump discharge pressure

Ability to (@) predict the impacts of the following on the ALTERNATE
FEEDWATER INJECTION SYSTEM; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those abnormal
conditions or operations:

(CFR: 41.5/45.6)

Trip of a running alternate feedwater injection pump .
Low demineralized storage tank level........ccccooviiimiiii e,

Ability to monitor automatic operations of the ALTERNATE FEEDWATER
INJECTION SYSTEM including:
(CFR: 41.7 / 45.7)

Automatic closing of the solenoid operated vent valves when the respective motor
operated iNJection ValVe OPENS ........cceviiiiiiiiieeiiee e 3

Ability to manually operate and monitor in the control room (AFI Control Panel):
(CFR: 41.7 / 45.5 to 45.8)

Nene[Add-action-items]Operate alternate feedwater injection pump controls ....3
Operate alternate feedwater system motor operated injection valve controls..... 3
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3.3 Pressure Control

SF3ADS Automatic Depressurization System

SF3NBS, Main and Reheat Steam System

SF3EHC Steam Bypass and Pressure Control/Turbine Pressure

Control System,
SF3SRV Safety Relief Valves

NUREG XXXX Rev.0

3.3-1

- {Formatted:

Font color: Auto

- {Formatted:

Font color: Auto

_ - { Formatted:

Font color: Auto

[ == [ Formatted:

Font color: Auto

_ - /[ Formatted:

Font color: Auto

o ‘[ Formatted:

Font color: Auto

o { Formatted:

Font color: Auto

o U




- ‘{ Formatted: Font color: Auto

NUREG XXXX Rev.0 3.3-2



SYSTEM: SF3ADS Automatic Depressurization System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

AUTOMATIC DEPRESSURIZATION SYSTEM and the following systems:
(CFR: 41.2 to 41.9 /45.7 to 45.8)

K1.01 Residual heat removal System .........ccueviiiiiiiiinii i, 4
K1.02 High pressure core flooder SySteM ..........ccccveeiiieiensieee e
K1.03 Nuclear boiler instrumention SyStem .......ccceeveiiiiiiiiice e,
K1.04 High pressure nitrogen gas supply system.. .
K1.05 Neutron monitoring SYStEM ........coveviiiiiiin s
K1.06 ESF logic and control SyStem ........oovcurriiiiiniiinnr e
K1.07 DC power Supply SYSEEM .....ceviiiiiiiiiiiiir i
K2. Knowledge of bus or division power supplies to the following:
(CFR: 41.7)
K2.01 ABS-Automatic depressurization system l0giC.........cecvvvivneininne S )
K2.02 Automatic depressurization systemABS valve solenoids
K3. Knowledge of the effect that a loss or malfunction of the AUTOMATIC
DEPRESSURIZATION SYSTEM will have on the following: (CFR: 41.7 / 45.4)
K3.01 Restoration of reactor water level after a break that
does not depressurize the reactor when required..........cccccvieiiiiiiiieninncnnnnne, 4
K3.02 Ability to rapidly depressurize the reactor..........cccueeeeiiieeiiiiinieee ey 4
K4. Knowledge of AUTOMATIC DEPRESSURIZATION SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)
K4.01 Allows manual initiation of automatic depressurization systemABS logic......... 4
K4.02 Automatic depressurization systemABS logic initiation.............coecuviees ;
K4.03 Insures adequate nitrogen supply to ADS valves........cccccvvvinvvinievviisinnnnd
K4.04 Auto inhibit of automatic depressurization systemABS with power above
-APRM downSCale SEIPOINt.....uuuuuuriiiiiiii s iee s ie e er e s e s e ee s e eee e e eaanae 3
K4.05 Allows for manual inhibit of ADS [0GIiC.........c.ccovviiiiiiiiiiierieie e, 4
K5. Knowledge of the operational implications or cause-effect relationships as they

apply to AUTOMATIC DEPRESSURIZATION SYSTEM:
(CFR: 41.5/45.3)

K5.01 Automatic depressurization systemABS logic operation ............cccccevveeeeeerennne, 4
K5.02 Drywell/containment preSsure .........uvvvieiviinniiirie e, a4
K5.03 Safety/relief ValVeS .......oov i 4

K5.04 Suppression pool

K5.05 REACLOr PreSSUIE VESSEI .uvvvvrrururiuriiiiiiiisiiesissssiesssseesssessseeeseeesesessesesssssnsnnnaes 3
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SYSTEM:
K/A NO.

Ke6.

K6.01
K6.02
K6.03
K604
K6.05
K6.06
K6.07
K6.08

Al.

A1.02
A1.03
A1.04

A1.05
A1.06
A1.07

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07

SF3ADS Automatic Depressurization System

KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the AUTOMATIC DEPRESSURIZATION
SYSTEM: (CFR: 41.7 / 45.7)

o ) U

o )

] - [ Formatted: Font color: Auto
- *[ Formatted: Not Strikethrough
: |- ‘[ Formatted: Font color: Auto
Direct current power supply SyStem ........cccoviiiiiiii e, 4 N - { ; s or: A
Primary containment inStrUMENtAtioN. ........c.cvcvevevevevereeereresesesesesesesesesesesesenes 3 N ormatted: Font color: Auto
APRM downscale signal to ADS logic . N ‘[FOfmatted: Font color: Auto
ESF logic and CONtrol SYStEM ......coiiiuurieiiiiee et \[Formatted: Font color: Auto
ABILITY
Ability to predict and/or monitor changes in parameters associated with
operating the AUTOMATIC DEPRESSURIZATION SYSTEM controls including:
(CFR: 41.5/45.5)

- *[ Formatted: Font color: Auto
gutortnatic depressurization systemABS valve nitrogen supply pressure... i 777777777 . { Formatted: Font color: Auto
Rz:ztg: alr:tsesrulreevél. .......................................................................... 4 B { Formatted: Font color: Auto
Suppression pool temperature... N :\ o { Formatted: Font color: Auto
1 a2 I T [Tr= o o 3 - [ Formatted: Font color: Auto
Suppression pool I8VEl .........cvuiviiiiiiii 3
Ability to (a) predict the impacts of the following on the AUTOMATIC
DEPRESSURIZATION SYSTEM ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those abnormal
conditions or operations: (CFR: 41.5/45.6)

RO SRO

Small steam-ine-break EOCALOCA .......covviiiiiiiiiiiisinss s e e eneeees 4 4 - [ Formatted: Font color: Auto

A A e : == { Formatted: Font color: Auto
Loss of nitrogen supply to automatic depressurization systemABS valves 3 4 B { F tted: Font color: Aut
automatic depressurization systemABS failure to initiate ...........ceverrene. A 4 -\ Tormamec omcoon A
Loss of B-&:DC power to automatic depressurization systemABS valves........3 4 . { Formatted: Font color: Auto
Automatic depressurization systemABS initiation signals present.......... 4 4 | o [ Formatted: Font color: Auto
Failure to auto inhibit...........ceeeiiiiiiii s 3 3 == {Formatted: Font color: Auto

o
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SYSTEM: SF3ADS Automatic Depressurization System
K/A NO. ABILITY IMPORTANCE

A3. Ability to monitor automatic operations of the AUTOMATIC DEPRESSURIZATION
SYSTEM including: (CFR: 41.7 / 45.7)

A3.01 Automatic depressurization systemABS valve operation

A3.03 Drywell/wetwell pressure 4
A3.04 Suppression pool level .............. Y
A3.05 Suppression pool temperature... Y
A3.06 Indication and alarms ............... .
A3.07 Reactor pressure ................ Y
A3.08 Reactor vessel water 1eVel ........cuvviiiiiiiiii i 4
A4. Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)
A4.01 Automatic depressurization systemABS valves (PRA) .....ccevviviieiiieeiieeninnennns 4
A4.02 Automatic depressurization systemABS logic initiation controls (PRA) ......... 4
A4.03 Automatic depressurization systemABS logic reset controls Y
A4.04 Automatic depressurization systemABS inhibit controls ...........ccecvueeiinnnnn, 4
A4.05 Minimum number of cycles for an SRV (accumulator capacity)
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SYSTEM: SF3NBS Main and Reheat Steam System
K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between the

MAIN AND REHEAT STEAM SYSTEM and the following systems:
(CFR: 41.2to0 41.9 / 45.7 to 45.8)

K1.01 Reactor pressure vessel System .........eiiviiiiiini 3
K1.02 =T TR E ] o = PP R 3
K103 Meisture-separaterreheaters— 3
K1.8403 Steam bypass and pressure control system .
K1.6504 Offgas SYSLEIM ...eeiierieerisieree e e e ee s e s e snne e s snn e e s snnneeas
K1.6605 Condenser air removal SYStem ........cccoiiiiiiiii
K1.86706 Steam seal/gland seal system ... .
K1.8807 Extraction steam SYStEM .....ciccevviiiiiiieiecie e e
K1.6908 High pressure heater drains and VENtS ..........cccceeeiiiiniiniiiieeie e,
Instrument air system.......ccocevveeiiiinnnnns

High pressure nitrogen gas supply system..

K1.1311 Process radiation monitoring system 3

K1.+412 ContainmeENt SYSTEM ....ivveeieiiiie e e e 3

K1.1513 Reactor core isolation cooling System.........covvvvvirrrreiniiiinnnnnnns .3

K1.1614 Feedwater control SYStEM .......ccccviiiiiiriiiiiniiee e ee e .3

K1.1715 Reactor trip and isolation system .........cccceeiiiiiiiniinnn 4

K1.1816 Leak detection and isolation system..........cccccceiviiiiiiiiiiniieeeenens .4

K1.4917 MaIN CONAENSET ...ceviiiiiiiiiiiiiie et e s r e e s e s s ssnnreeee s 3

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)

K2.01 Main steam isolation valve Solen0ids ........ccccoiiiiiimrieeinieniiiiiieee e 3

K3. Knowledge of the effect that a loss or malfunction of the MAIN AND REHEAT
STEAM SYSTEM will have on the following: (CFR: 41.7 / 45.4)

K3.01 Turbine generator...............

K3.02 CoNdenSer ....ccceeveeeiiieernneenenn.

K3.03 Containment ........ccoeevvviviees

K3.04 Decay heat removal .......ccccevvvvennnnee

K3.05 Reactor core isolation cooling system...

K3-66 Meisture-separatorreheaters—=

K3.8706 Feedwater control system ......

K3.8807 Safety/relief valves ...............

K3.6908 Reactor vessel and internals .. .

K3.1809 Steam jet air €JeCtOrs......cciviiiiiiii
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SYSTEM: SF3NBS Main and Reheat Steam System

K/A NO. KNOWLEDGE IMPORTANCE
K4. Knowledge of MAIN AND REHEAT STEAM SYSTEM design feature(s) and/or
interlocks which provide for the following:
(CFR: 41.7)
K4.01 Automatic isolation of steam liNES ..........cccevirirririniiee e 4
K4.02 Automatic isolation and-epening-of drain valves..........cccocveverrreeerveeee s, 3

k4-03—Insures-that steam-released-from—a-Steamline-break

K4.6403 Limits steam flow during a steam line rupture to 200%......ccc.ccveeerrvereesnnnen. 3
K4.6504 Steam flOW MEASUIEMENL .....uvririiieiiiiicrririe e s s s e s re e e e e s e s saannes 3
K4.8605 Over pressure control

K4.6706 Removal of non condensable gases from reactor head area

K4.8807 Equalization of pressure across the MSIV's before opening .............cccvvvveeennn.
K4.6908 Moisture removal from steam lines prior to admitting steam .
K4.1809 Turbine bypass valve inhibit when MSIVs are closed..........ccccvviiiiiiinnnneennn,

K5. Knowledge of the operational implications or cause effect relationships as they
apply to MAIN AND REHEAT STEAM SYSTEM:
(CFR: 41.5/45.3)

K5.6201 Air/nitrogen operated MSIV'S ........ccuviiiiiiiiiiiirrree e 3
K5.8302 Decay heat removal

K5.8403 Safety/Relief valves

K5.05 [ L= T AV T o | N

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the MAIN AND REHEAT STEAM SYSTEM:
(CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution system ...
K6.02 Instrument air system .......cccceeeevirennnnnnns
High pressure nitrogen gas supply system

K605 Raliof vahe

hilibtg
k6-65 Relief-valve-eperability e
KE-DE Ct Lina-int .
k6-66 Steam-ire-tegrity s
K6.6704 MSIV isolation signal .............
K6.8805 Main condenser vacuum ..............
K6.8906 Leak detection and isolation system ....

K6.+107 Steam bypass and pressure control system .........ccccerveiiiiiii 3
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SYSTEM: SF3NBS Main and Reheat Steam System
K/A NO. ABILITY IMPORTANCE
Al. Ability to predict and/or monitor changes in parameters associated with

operating the MAIN AND REHEAT STEAM SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 Main StEAM PreSSUIE ......cvvriiiiiiiiiiiiiiir e 4
AL82 Main-steam-temperatire 3
A1.6302 Reheat Steam PreSSUIE .....uuuiuiiiiiiiirisis e 2
A1.6403 Reheater temperature .
A1.6504 Main steam line radiation MoNItors ... 4
A1.6605 Air ejector process radiation MONILOr..........oveuirrriiiinnrr 3
A1.6706 Reactor water level .
A1.6807 REACLOI PrESSUME ..uuiiiiiiiiiieeeeeeriise s s e resras s s s s err s e s e eesan e s e rerrsn e s s sernrnaanaesnnnen
A1.6908 Main steam fIOW .....cooiiiiiiiiiiiie e
A1.1009 REACLOr POWET ..eiviriiiiiiiiiiii
A2, Ability to (a) predict the impacts of the following on the MAIN AND REHEAT

STEAM SYSTEM; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/ 45.6)

RO SRO

A2.01 Change in steam demand and its effect on reactor pressure and power ........ 4 4
A2.02 MSIV CIOSUIE ....uviiiiiiiiiiiiiiiiieie e e e e e e e snrrneeeee e s .4 4
A2.03 Main steam line low pressure ... .4 4
A2.04 Main steam line high radiation............cceeeriiiiiiiiiii e, 4 4
A2.05 Main steam tunnel high temperature or differential high temperature............. 4 4
A2.06 Closure of one or more MSIV's at power . 4
A2.07 Steam liNe Break ....ueeev v 4
A2.08 Leak detection and isolation system actuation ............ccccevvevieiieieiiiienennnnnnnnnn. 4 4
A2.09 High reactor water [8VEl ..o 4 4
A2.10 Inadvertent initiation of HPEF-high pressure core flooder system

(steam quality and steam flOW) ......cociiiiiiiiiiiiiiirrrr s 3 4
A3. Ability to monitor automatic operations of the MAIN AND REHEAT STEAM

SYSTEM including: (CFR: 41.7 / 45.7)
A3.01 Isolation of main steam SYSEEM .........cceeiiiriirinriie e 4
A3.6302 Moisture separator reheat steam supply..........ccceeveviviivirinnnnns .3
A3.8403 Isolation of moisture separator reheater ..........cocovvviiriviriiiiri . 3

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 Main steam isolation ValVes ..., 4
A4.02 Main steam line drain ValVES .......ccoovvieiiiiii e er e 3

NUREG XXXX Rev.0 3.3-8



SYSTEM: SF3EHC Turbine Pressure Control/Steam Bypass and Pressure Control System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between the

TURBINE PRESSURE CONTROL/STEAM BYPASS AND PRESSURE CONTROL
SYSTEM and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor trip and isolation System ..........ccccoiiiiiiiie 4
K1.02 A-CAC electrical power distribution System ..........ccceiiiiiiinnien 3
K1.03 B-E:DC power SUPPIY SYSEEM...uuuuuuririiiiiiiissiieeiiesesse e s s seerseeeseeeseeessesesesesnsnnnaes
K1.04 Turbine building cooling water systems... .
K1.05 Recirculation flow coOntrol SYSteM .........evviiierrirriiee e

K1.06 Automatic power regulator system

P, +i teal cuctam
OWEr-gERCrattoR-CoORtror-SYSteM—=

K1.8907 Feedwater CONtrol SYSLEM ......uuuiiiiiiiiiiiis e is e er s e ee e e
K1.1608 Nuclear boiler instrumentation system .
K1.1+109 Main turbine......uveveeeiiiiiciieneeee e,

K1.:211 MaiN GENEIALOT .. uuiiiiii it

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Hydraulic power UNit PUMPS ....ccovieeiiieiiie e

K2.02 Turbine pressure control logic .............

K2.03 Steam bypass and pressure control logic.

K3. Knowledge of the effect that a loss or malfunction of the TURBINE PRESSURE

CONTROL/STEAM BYPASS AND PRESSURE CONTROL SYSTEM will have on the
following: (CFR: 41.7 / 45.4)

K3.01 (= Lot g 010 1= SRR PPPPPTPTN
K3.02 Reactor pressure VESSEl PreSSUIE... ... iierieirieeiieeiiseesseeesseeeseeeeeeessessseesssssnnnes
K3.03 Reactor pressure vessel water level ..

K3.04 Reactor steam flow........cccvveeeennn.

K3.05 Main turbine steam flow......

K3.06 Main turbine bypass valves.....

K3.07 Main turbine stop valves ........

K3.08 Main turbine control valves.....

K3.09 Combined intermediate valves...

K3.10 Reactor trip and isolation system

K31+t Furbine-chest-warming——

K3.£211 Main turbine acceleration .......

K3.4312 Main turbine speed................ .
K3.1413 Main turbine inlet pressure..........oocvviiiii s
K3.1514 Main turbine trip

K3.1715 MaiN GENEIATON .. uuuuriiiirii e
K318 Farbinetriptestrg
K3.1916 Reactor heatup...........coovuuneee
K3.2017 Reactor cooldown...................
K3.2118 Main Turbine protection .
K3.23 Turbing MONITONNG ...uvvririiiii i
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K3.24 Automatic power regulator SYStEM......cccevieiiieiiiei e
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SYSTEM: SF3EHC Turbine Pressure Control/Steam Bypass and Pressure Control System

K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of TURBINE PRESSURE CONTROL/STEAM BYPASS AND PRESSURE
CONTROL SYSTEM design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)

K4.01 Reactor pressure CONLIOl ........uvviiiiiiirriiie e
K4.02 Turbine speed CONrOl .......cueiiiiiiiiiiii
K4.03 Turbine acceleration control ... .
K4.04 LS ToL (] o1 = TN
K4.05 TUMDING LMD ceriteeitieiriir e r e e e e e e e e e e e rr e e s eas
K4.06 Turbine chest warming ..........

K4.07 Turbine trip testing ......cccccvveviviiiieeens

K4.08 Automatic hydraulic power unit pump start ...

K4.09 Reactor cooldown .........cccvvveeeeeiiiiiniiiieeens

K4.10 Turbine protection ...........uvvvvuennnn. .
K4.11 Main turbine bypass valve control..........cccccoiiiinii
K5. Knowledge of the operational implications or cause-effect relationships as they

apply to TURBINE PRESSURE CONTROL/STEAM BYPASS AND PRESSURE
CONTROL SYSTEM: (CFR: 41.5/45.3)

K5.01 Reactor power Vs. reactor PreSSUIE. ......uuuieiieeeruriisieeessniseeeeresssnsessrsrnneesenees 4
K5.02 Turbine inlet pressure vs. reactor PreSSUIE........ueuiiviriinsisrrneeenss e 3
K5.03 Turbine speed measurement .
K5.04 (= Lot g 010 1= OSSP PPPPPTPTNN
K5.05 Reactor pressure VESSEl PreSSUIE... ... iierieirieeiieeiiseesseeesseeeseeeeeeessessseesssssnnnes

K5.06 Reactor pressure vessel water level ..
K5.07 Reactor pressure vessel steam flow ..

K5.08 Main turbine steam flow......

K5.09 Main turbine bypass valves.....

K5.10 Main turbine stop valves ........

K5.11 Main turbine control valves.....

K5.12 Combined intermediate valves

K5:13 Bearing-oitrrrrrrrrerrrree

K5.1413 Turbine chest warming ..........

K5.1514 Main turbine acceleration .......

K5.1615 Main turbine speed ............... .
K5.1176 Main turbine inlet pressure..........oocvviiii s
K5.1817 Main tUrbiNg triP ..ueevii i
K5.1518 Main condenser vacuum .
K5.2019 = Lol o) g3 v= | (1 ] o J PP PP PPPPRTPTON
K5.2420 Yoo gl 1=t | (1o F O PPPPOPPPPPRRRPN
K5.2221 Reactor cooldown .
K5.2322 Main turbine protection ..........ccciiiiiiii s
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SYSTEM:
K/A NO.

Ke6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12
K6.13

K6.154
K6.1615
K6.1+716

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10
Al.11
Al.12
Al1.13
Al.14
Al1.15
Al1.16

SF3EHC Turbine Pressure Control/Steam Bypass and Pressure Control System
KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the TURBINE PRESSURE
CONTROL/STEAM BYPASS AND PRESSURE CONTROL SYSTEM: (CFR: 41.7 / 45.7)

A-CAC electrical power distribution System ..........ccceiiiiiiinnien 3
Turbine building cooling water System ..., 3
CONAENSEr VACUUM ...vviiiieeiiaaiiiirreereeessssassssssseessssssssssnsssnessssasssssnsssssssesssans

Reactor pressure vessel pressure.. .
REACLOr POWET ...cvviiiriiiiiiiiii
Main turbing Steam floOW......cceviii oo
Main turbine bypass valves .
Main turbine Stop ValVES ......uuuuiiiiiiiiiiii e
Main turbine CoNtrol ValVeS...........cccuvmiiiiiiii e e
Combined intermediate valves
Main turbine speed signal.......
Main generator.........cccvvniuunnnens
Reactor trip and isolation system

Nuclear boiler instrumentation system ..........ccocccviiiiiiiiiinnns .3
Feedwater control SYStEM ........ciciiiiiiriniiinine e ee e .3
Automatic power regulator SYSteM......cccoveeirieiiiee e 3

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the TURBINE PRESSURE CONTROL/STEAM BYPASS AND PRESSURE
CONTROL SYSTEM controls including: (CFR: 41.5/ 45.5)

Reactor pressure VESSEl PreSSUIE........ceiviriiiiiiuereeeeeeesesiirreeee e s e s sssnnneeee s
REACLOI POWET ...vvuiiiiieierie e eerrrns e s e e s e e s e e rr e s e e anana s
Reactor vessel pressure-water level ...
Main turbine inlet pressure.......cocevvieee e
Reaeter-Main steam flow ........ccooiiiiiiiiiiiic e
Ma-in turbine steam flow........coooiiiiiiiieiii e
Main turbine bypass valve position.........cccoeveeiiiii e
Main turbine control valve position.........ccccovviiniiiieeniininnns
Main turbine stop valve position .........cccccee i
Combined intermediate valve position. ........cccccviiiiiiiieiniieiinnenns
Reactor/turbine pressure regulating system oil pressure............
Reactor/turbine pressure regulating system load set/reference.. .
Main turbing SPEed .......ccciviiiiiiii
Pressure setpoint/pressure demand..........cooccmiriiieiniinne s
Maximum combined flow limit .
[T Ta N 134T o PR
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SYSTEM: SF3EHC Turbine Pressure Control/Steam Bypass and Pressure Control System

K/A NO. ABILITY IMPORTANCE
Al1.17 Main condenser vacuum

A1.18 Reactor cooldown..................

Al1.19 Main turbine vibration.............

A1.20 Main turbine eccentricity

Al.21 Main turbine expansion.......... .

A1.1822 Turbine trip teStiNg ..ovviviire i

A2, Ability to (a) predict the impacts of the following on the TURBINE PRESSURE

CONTROL/STEAM BYPASS and PRESSURE CONTROL SYSTEM; and (b) based on
those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5/ 45.6)

RO SRO
A2.01 High reactor PreSSUIE .........ccevviiiiiiiiiiiie 4 4
A2.02 Failed open/closed bypass valve(s) 4 4
A2.03 Failed open/closed main turbine control valve(s) ........ccccvveveens 4 4
A2.04 Failed open/closed main turbine stop valve(s) .........ccccccvvvvenenes 4 4
A2.05 Loss of main condenser vacuum .4 4
A2.06 Main turbine overspeed............. .3 3
A2.07 Loss of generator 10ad ........cocovveeerinieere e 3 4
A2.08 Loss of A-€AC electrical power distribution system 3 3
A2.09 Loss of turbine building cooling water systems .............cooecvvees 3 3
A2.10 Loss of main turbine speed feedback .............cccoeevviiiiiiiiiiiennnens .2 2
A2.11 Loss of reactor pressure Signal} ..........ceeeeeeriiniinieieen e 3 3
A2.12 Main turbing trip ...ccviie i 4
A2.13 Main generator trip . 4
A2.14 ST ToL () o = PPN 4
A2.15 Main turbine high vibration............ccccviiiii 32
A2.16 Main turbine high eccentricity . 32
A2.17 Main turbine high differential expansion 32
A3. Ability to monitor automatic operations of the TURBINE PRESSURE

CONTROL/STEAM BYPASS PRESSURE CONTROL SYSTEM including:
(CFR: 41.7/45.7)

A3.01 Main turbine speed CONtrol.......cccoiiiiiiiiii s
A3.02 Main turbine acceleration control ..

A3.03 Reactor pressure vessel pressure control.

A3.04 Main turbine bypass valve operation.... .
A3.05 Main turbine control valve operation .........ccoovevirieinini e,
A3.06 Main turbine stop valve operation.........ccccconiiiiiier
A3.07 Combined intermediate valve operation .. .
A3.08 During Fturbine #rip-valve testing .........ccceviiiiiiiiiieei e
A3.09 Indications and @larmsS..........c.uuviiiiii i
A3.10 During Mmain turbine startup.........ccceveiiii
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SYSTEM:

K/A NO.

A4,

A4.01
A4.02
A4.03

SF3EHC Turbine Pressure Control/Steam Bypass and Pressure Control System
ABILITY IMPORTANCE

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Main turbine bypass ValVes............ccouviiiiiiinii 4
Turbine trip .
Turbine panel CONLIOIS ... ...uruiiirieirieer e 4
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SYSTEM: SF3SRV Safety/Relief Valves

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between the
SAFETY/RELIEF VALVES and the following systems: (CFR: 41.2 to 41.9 / 45.7 to
45.8)

K1.01 Main steam SYSEEM .....ccceiriiiiiii

K1.02 SPBSSafety parameter display System .........cccveviiiiiiiiniiiiir

K1.03 Nuclear boiler instrumention System ........ccccceeviiiviiivccceceeree -

K1.04 High pressure nitrogen gas supply system.. .

K1.05 Automatic depressurization SYStem ........cccooiiiiii s

K1.06 Remote shutdown SyStem ..........coocciiiiiiiii

K1.07 Bireet-eurrentDC power supply system. .

K1.08 Post accident monitoring SYStem...........cceivviiiiiiiiiein e

K1.09 Primary containment SyStem ........ccoiiiiiiiiiiiiicire e e

K1.10 Alternate feedwater injection SYSteM .......covvvieeriirimie e

K2. Knowledge of bus or division power supplies to the following:
(CFR: 41.7)

K2.01 K] VYo 1= g To o (PR 32

K3. Knowledge of the effect that a loss or malfunction of the SAFETY/RELIEF
VALVES will have on the following: (CFR: 41.7 / 45.4)

K3.01 Reactor pressure CONEIOl ....uu i iiiiiiisis e s er e ee e 4

K3.02 Reactor over pressurization .......u..ccieeeeeiieeiieeerires e ee s s e e e e s eeees 4

K3.03 Ability to rapidly depressurize the reactor..........ccccevivvvvrevvvvviereeneees 4

K4. Knowledge of SAFETY/RELIEF VALVES design feature(s) and/or interlocks
which provide for the following:(CFR: 41.7)

K4.01 Prevents siphoning of water into SRV discharge piping and limits loads on
subsequent actuation of SRV'S ........ciuiuiiiiiiiiiir e 3

K4.02 Ensures even distribution of heat load to suppression pool, and adequate
StEAM CONAENSING ....uvviiiiiiieieiiiie e e e s s e nnrre e e e e e e e eas 3

K4.03 Allows for SRV operation from more than one location.............. .4

K4.04 Detection of valve 1€aKage ..........cevvrieeieiriieeeriee e .4

K4.05 Minimum steam pressure required to keep SRV open or to open SRV .. .32

K4.06 Opening of the SRV from either an electrical or mechanical signal ..... .4

K4.07 Manual opening of the SRV ..........ooiiiiiiiiiniiiiriecee s .4

K4.08 Methods for determining position of SRV..........cccvveeeiiriiiiiinenns .3

K4.09 Minimum number of cycles for an SRV (accumulator capacity) ..........cccvveveenn. 2
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SYSTEM: SF3SRV Safety/Relief Valves
K/A NO. KNOWLEDGE IMPORTANCE
K5. Knowledge of the operational implications or cause-effect relationships as they
apply to SAFETY/RELIEF VALVES:
(CFR: 41.5/45.3)
K5-61 Relief-funetion-ef SRV-eperation——rrrrrer 3
K5.6201 Safety-funetion-of-SRV/relief valve operation .........ccccccvviiiieeenineen e 43
K5.8302 Tail pipe temperature MONItOFING........ceviieiiiiiiiririe e
K5.8403 Discharge line quencher operation .
K5.6504 Vacuum breaker 0peration ............ccuveeiiiniiniiii
K5.6605 (ST o] 0 =111 T T 0T Lo N
K5.6706 Reactor pressure vessel overpressurization event ..........ccccevvvviiiiiininnneenenn, 4
K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the SAFETY/RELIEF VALVES:
(CFR: 41.7 / 45.7)
K6.01 Nuclear boiler instrumention system (pressure indication)
K6.02 High pressure nitrogen gas supply System..........ccccceveeeiiiiiinnnns
K6.03 Direct current power supply System ........cccoviiiiiiiieiniinnnnnnn
K6.04 Discharge line vacuum breaker..........ccccceevieiiiiiiieinien e .
K6.05 Remote shutdown SYStEM .........cooiiiiiiiiiiii
ABILITY
Al. Ability to predict and/or monitor changes in parameters associated with
operating the SAFETY/RELIEF VALVES controls including:
(CFR: 41.5/45.5)
Al1.01 Tail PIPE tEMPEIAtUIE. . .uvrvriiririri s e s e e e e rraanaes
A1.02 Nitrogen supply .........coeeneee
A1.03 Reactor pressure ................
Al1.04 Reactor water level.............
Al1.05 Reactor power........cccvvvvueeenns
A1.06 Turbine load.......ccccveiiiiiiiiiiieeneen,
Al1.07 Suppression pool water temperature. .
A1.08 Valve position iNdiCatioN.........ccoviiiiiiiii
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SYSTEM:
K/A NO.

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07

A4.

A4.01

SF3SRV Safety/Relief Valves

ABILITY IMPORTANCE

Ability to (a) predict the impacts of the following on the SAFETY/RELIEF
VALVES; and b) based on those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal conditions or operations:

(CFR: 41.5 / 45.6)

RO SRO
Stuck open vacuum breakers..........ovivvieeiieeisrr e 3 3
LEAKY SRV ....ciiiiiiiiiitinnnsiiisississssssssssssssessssesaseessesssseesssnassessnsessnnsnnnnsnnsnnnnn 3
Stuck open SRV . 4
ADS @CEUALION .evviiiiiiie e 4
[0 == (ot 0] gl o =11 U N 3 3
Reactor high pressure...... .. 4 4

Ability to monitor automatic operations of the SAFETY/RELIEF VALVES
including: (CFR: 41.7 / 45.7)

SRV operation after automatic depressurization systemABS actuation..
SRV operation on high reactor pressure ...........oooeeeeeeeneeeessisiiinnnes
Tail pipe teMPEratures .......uvuuuiiiiiiiiiiiiie e eeee e
Suppression pool temperature...........covvveeeeeeeeeeeereeeneennneen...
REACEON PrESSUIE ....eieiiiiieeie i e e e e e e e e innnne
Reactor water [eVel........uvuvuieeiiiiii e
Indications and alarms...........ccuveeiiniiiiiiiiiiee e

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)
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3.4 Heat Removal from Reactor Core page

SF4NBS Main and Reheat Steam System 3.4-32
SF4AMT Main Turbine Generator and Auxiliary Systems 3.4-65
SF4RCIC Reactor Core Isolation Cooling System 3.4-1089
SF4RRS Reactor Recirculation System 3.4-1413

SF4RHRSDC Residual Heat Removal System: Shutdown Cooling Mode 3.4-1817
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SYSTEM: SF4NBS Main and Reheat Steam System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the MAIN AND REHEAT STEAM SYSTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor pressure vessel SYStEM........ueviiiiriiiniiiie e 3
K1.02 Main tUMDINE Leeeeeee e 3
K1.03 Steam bypass and pressure control SyStem......cccvvvveriiiiiiiin e 3
K1.04 Offgas system
K1.05 Condenser air removal SYSTEM .....cvvvevevuiriririiisee s seee e e e s e s e eeeseeessrerreessnnnn
K1.06 Steam seal/gland seal SYStEM ....ccooviviii i
K1.07 Extraction steam system
K1.08 High pressure heater drains and VENtS ..........ccccoiimiinniiiniinee e,
K1.09 INSErUMENT @I SYSEEM 1uuiuiiiiiiiieeie e e e e e e e e e e e e e e renees
K1.10 High pressure nitrogen gas supply system ..
K1.11 Process radiation monitoring system ...
K1.12 Containment SYSEEM .....oovcuiiiiiiini
K1.13 Reactor core isolation cooling system
K1.14 Feedwater control SYStEM .........coiiiiiiiiiii s
K1.15 Reactor trip and isolation System .......ccccceiiiiiiiiiice s
K1.16 Leak detection and isolation system .
K1.17 L= g Iel0] T [=T g 7= N

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Main steam isolation valve SOIEN0IAS ...........cevviuvrrrreeeninsisiinirrree e esennees 3
K3. Knowledge of the effect that a loss or malfunction of the MAIN AND REHEAT

STEAM SYSTEM will have on the following: (CFR: 41.7 / 45.4)

K3.01 TUIDINE GENEIATON ..ciiiiieeeeeeeire e e e e e e e e s 3
K3.02 (000 3T [T 31T 3
K3.03 Containment ........coueeens .3
K3.04 Decay heat removal ........ccceevveenne w3
K3.05 Reactor core isolation cooling system .. .3
K3.06 Feedwater control system............... .4
K3.07 Safety/relief valves ...........cce..... .4
K3.08 Reactor vessel and internals ..... e 3
K3.09 Steam jet @il €JECTOIS wuvuuuiriiiiiiieis e e 3
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SYSTEM: SF4NBS Main and Reheat Steam System

K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of MAIN AND REHEAT STEAM SYSTEM design feature(s) and/or
interlocks which provide for the following:
(CFR: 41.7)

K4.01 Automatic isolation of Steam lINES ........cooveivvriiiiiiiie e 4

K4.02 Automatic isolation of drain ValVeS ..........ccccurriiieiiee e 3

K4.03 Limits steam flow during a steam line rupture t0 200% ..........ccocrnivneninnnnn. 3

K4.04 Steam flow measurement

K4.05 OVer Pressure CONEIOL ..viiiiiiiiiiii i e eeeeeeee s s s ssee s e s e s e s e ee e e e e e e snrnrernnnnnes

K4.06 Removal of non condensable gases from reactor head area ........ccccceevnnnnnnn 3

K4.07 Equalization of pressure across the MSIV's before opening .... e 3

K4.08 Moisture removal from steam lines prior to admitting steam .........ccccvvviinnenn. 3

K4.09 Turbine bypass valve inhibit when MSIVs are closed.........ccccceveveiiiiiirieeeennnnns 3

K5. Knowledge of the operational implications or cause effect relationships as they

apply to MAIN AND REHEAT STEAM SYSTEM:
(CFR: 41.5/45.3)

K5.01 Air/nitrogen operated MSIV'S .......ucuiiiiiiiiriinieie i eeee e e 3
K5.02 Decay heat remOoVval ......oovveviiiiiiiiiirnrre e 3
K5.03 Safety/Relief VaIVES .........cciiiiiiiiiiri 4
K5.05 L [ST= 1o Y= o PSP SPRPRRTPI 3
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the MAIN AND REHEAT STEAM

SYSTEM:

(CFR: 41.7 / 45.7)
K6.01 AC electrical power distribution System.......cccooveiiiiiiiiiiiieeeeeee s 3
K6.02 Instrument air SYSTEM ....vvviviiiiiiiiiiirr i 3
K6.03 High pressure nitrogen gas supply system .. )
K6.04 MSIV isolation signal ........cccccevvvriinnnenn. -
K6.05 Main condenser vacuum ................. 3
K6.06 Leak detection and isolation system ...... e b
K6.07 Steam bypass and pressure CoONtrol SYSteM........uvvvvvrrrrerriiiiiniiirirn e eeeees 3
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SYSTEM: SF4NBS Main and Reheat Steam System
K/A NO. ABILITY IMPORTANCE
Al. Ability to predict and/or monitor changes in parameters associated with

operating the MAIN AND REHEAT STEAM SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 Main StEAM PrESSUIE ...vviiiiiiiiiiiiiiiiiiir i

A1.02 Reheat steam PressUre........ooiiiiiiiie i

A1.03 Reheater temperature ........coocviiiiiiiie

Al1.04 Main steam line radiation monitors...

A1.05 Air ejector process radiation monitor

A1.06 Reactor water 18Vel ...

A1.07 Reactor pressure

A1.08 Main steam flow

A1.09 REACLON POWET ...iiiiiici ittt e e e e e e e e e e as

A2, Ability to (a) predict the impacts of the following on the MAIN AND REHEAT

STEAM SYSTEM; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO

A2.01 Change in steam demand and its effect on reactor pressure and power ....... 4 4
A2.02 MSIV CIOSUIE .ieiiieiiiieteiee e e e e e e e e e e e e s s s e e e e e e s s s ssnrn e eeeeessessnnnnnnnnnes 4
A2.03 Main steam line low pressure .... 4
A2.04 Main steam line high radiation ..........cccoviiiiiic e, 4
A2.05 Main steam tunnel high temperature or differential high temperature............ 4 4
A2.06 Closure of one or more MSIV's at power 4
A2.07 Steam [IN€ Break ......coiviiiiiiiiiiiiii i 4
A2.08 Leak detection and isolation system actuation..........cccceevvvvrveirirninnninns 4 4
A2.09 High reactor water [evel ..........ccoiiiiiiiiii 4 4
A2.10 Inadvertent initiation of high pressure core flooder system

(steam quality and steam flOW) .......cceeriiiiinniiii 3 4
A3. Ability to monitor automatic operations of the MAIN AND REHEAT STEAM

SYSTEM including: (CFR: 41.7 / 45.7)
A3.01 Isolation of main steam SYStEM .....cccveieiiiiiii e 4
A3.02 Moisture separator reheat steam supply . 3
A3.03 Isolation of moisture separator reheater..........ouvvevviiiiiiriiiiiiiii e 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)
A4.01 Main steam iSOlation ValVES ........ccccceviririiiiiisiiiirrrree e e 4
A4.02 Main steam line drain valves 3SYSTEM:—SF4NBS-Mainand Reheat-Steam

i - ‘[Comment [EKB5]: Update with changes made in SF3. ]
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SYSTEM:

SF4MT Main Turbine Generator and Auxiliary Systems

K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between
the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS and the following
systems:
(CFR: 41.2t041.9 /45.7 to 45.8)
K1.01 A—C:AC electrical power distribution SyStEM ........cccveviiirriiiiinin s 3
K1.02 CondeNnSate SYSEEM .....uviiiiiiirii i
K1.03 Main steam system
K1.04 Reactor trip and isolation system ..o
K1.05 Extraction steam SYStemM......civviviiiiiiiiiiii
K1.06 Turbine building cooling water system. .
K1.07 Instrument air SYSTEM ....uuviiiiiiiiiiiirr
K1.08 Steam bypass and pressure control SySteM.......cccevvvrrrereuiminiiir e eeeens 3
K1.09 DC power supply system
HRg-System— 3
; Y 3
3
I’1:14 Plantinformationand-control-system
K1.4510 Turbine control system
Ki16—TFurbire gland-steam-system—r
K2 Knowledge of bus or division power supplies to the following:
(CFR: 41.7)
K2.01 Generator COOlING PUMPS......ccviieeerrrerererrrirrrr e sssess s e s e s e s s seeessssseresessssnnns 2
K2.02 Turbine Iube Oil PUMPS .....evviriiiiiiiir e 2
K2.03 Generator sealing Oil PUMPS........ccvvivieriimiiiiri e e e e s e essereeerenenen 2
K2.04 Turbine supervisory instrumentation.............ccvviiirenine s 2
K3. Knowledge of the effect that a loss or malfunction of the MAIN TURBINE
GENERATOR AND AUXILIARY SYSTEMS will have on the following:
(CFR: 41.7 / 45.4)
K3.01 A. C. electrical power distribution system.........cccvvvriiiiiiini 4
K3.02 Reactor pressure.........cccevverevvvnnnnennnnns 4
K3.03 Reactor power .........ccvveeeeinniiiininnns 4
K3.04 Feedwater system (feedwater heaters) e 3
K3.05 Condensate system ........cccovvveeiinnne 32
K3.06 Reactor trip and isolation system ........... .4
K3.07 Steam bypass and pressure control system. e b
K3.08 Turbine CoNtrol SYStEM .......icceiviiiiin i 4
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SYSTEM:

SF4MT Main Turbine Generator and Auxiliary Systems

K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS design
feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)

K4.01 Bearing IUbriCation .........cccvviiiiiii i 2

K4.02 GeNErator COONING. ... .vvriiiiririr i e 2

K4.03 Sealing to prevent hydrogen leakage..........cccvvreniiinininninin e, 32

K4.04 Hydrogen cooling

K4.05 TUrbing ProteCtiON........cceviiiiririirir e e

K4.06 Generator ProteCtiON .....cccveie i e

K4.07 Generator voltage regulation

K4.08 Moisture removal from turbing Steam ...........ccccvrrreireiiis s 2

K4.09 TUrbing CONLIOL .....veiiiiiiiiii i 3

K4.10 Extraction Steam .........cccceiiiiiiiiiiiiii 3

K5. Knowledge of the operational implications or cause effect relationships as they
apply to MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS: (CFR: 41.5/
45.3)

K5.01 Turbine operation and lIMitationS........ccccevviiri e 32

K5.02 Turbine speed measuremMeNt..........covvvierrrrrirri e e e 2

K5.03 Safety/Relief-relief valve operation ..........ccccoiiiviniinin i, 23

K5.04 Turbine Gland shaft-sealing .

K5.05 Generator operations and liMitations ...........ccccvevinii e 32

K5.06 GeNErator COONING. ... ivrrieiirerir i e 2

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the MAIN TURBINE GENERATOR AND
AUXILIARY SYSTEMS: (CFR: 41.7 / 45.7)

k601 Glard-seat e 3

K6.9201 Steam bypass and pressure control system. .4

K6:03 Hydregen-seal-oilrrrrrrrrrrrre 3

Kk6-04—Hydregen-gas-coseling-system —3

K6-05————Generator-cooling-water-system- 3

K6.8602 AC Eelectrical power distribution .. .3

K6.6703 Extraction steam ........ .2

K6.9804 Main steam system .... .3

K6.8905 Voltage regulation ..... 2

K6 10— TFurbinelubesilsystem—rs 3

K6.1206 Turbine control system................. .

K6.1307 Moisture separator reheater.... v 2

K6.1408 (0o g [T g Ty =T R = Tol U1 4N 3
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SYSTEM: SF4MT Main Turbine Generator and Auxiliary Systems
K/A NO. ABILITY IMPORTANCE
Al. Ability to predict and/or monitor changes in parameters associated with

operating the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS controls
including: (CFR: 41.5/ 45.5)

A1.01 Generator megawattS........cccveiiinii
A1.02 Turbine speed...............

A1.03 Turbine valve position ......

Al1.04 Main Steam-steam flow ....

A1.05 Reactor pressure..............

A1.06 Condenser vacuuM...............

A1.07 First stage turbing Pressure .......cccccciiiiiiii e
A1.08 Generator output voltage/reactive load

A2. Ability to (a) predict the impacts of the following on the MAIN TURBINE

GENERATOR AND AUXILIARY SYSTEMS ; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

RO SRO

AZOL Farbire tHrip—rrrr e 4 4
A2.6201 Loss of lube olil.............. 32 42
AZ203 Loss-ef condenservacuum 4 4
AZ204 Reaeter-seram— 4 4
AZ205 GeneratortHip———rre 4 4
A2.6602 LSS Of eXtraction StEAM.........cveecirrreiriee s s srrrr e e s e s e e e s e e e ssnnnnnnes 32 32
A2.6703 Steam bypass and pressure control SYSteM........uuueciiiiiiieieieieieeeee e ceeeeeeesenen 4 4
A2.6804 Turbine rotor bow ........cccviviniiieiinininnnn, 2 32
A2.6905 Turbine vibration..........cccceeenn. 32 32
A2.1006 Turbine pressure-control system ... 3 3
A3. Ability to monitor automatic operations of the MAIN TURBINE GENERATOR

AND AUXILIARY SYSTEMS including:

(CFR: 41.7 / 45.7)
A3.01 TUDINE TrIP vveei it 4

: i eed— T 3

A3.6302 Generator megawatt output.. PR 3
A3.8403 Turbine speed.................. .32

Turbine lube oil pressure .. .32

Hydrogen seal oil pressure e ——— T 32

A3.6806 Hydrogen gas pressure..... e ————— T 32
A3.6907 Generator OUPUL VOItAGE. ......cviiriiiiiiiiii e 32
A3.1608 1) =1 o] oo o1 |1 T [OOSR PP PPPPPPPPPRN
A3.1109 Generator lockout
A3.1210 Turbine lube Oil teMPErature.......u.uvuriiiieirie e 2
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SYSTEM: SF4MT Main Turbine Generator and Auxiliary Systems
K/A NO. ABILITY IMPORTANCE
A4. Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)
A4.01 Turbine lube Oil PUMPS .....ciiiiiiiir s 32
A4.02 Generator CONLIolS ......oiiiiiiiiiii i 32
A4.03 Stator water CoOliNg PUMPS ...evivrriiiiiriiin e e 32
A4.04 Hydrogen seal oil pumps
A4-05 Furbine-coptrolsr
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SYSTEM: SF4RCIC Reactor Core Isolation Cooling System (RCIC)

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) and the following
systems:

(CFR: 41.2 t0 41.9 / 45.7 to 45.8)

K1.01 Makeup water condensate SYStEM........cccviviiiiiin e
K1.02 Main steam system ......ccccceveeiiniiinnnnnns
K1.03 Residual heat removal system..
K1.04 Instrument air system ........cccceeeiniiinnnen

K1.05 Leak detection and isolation system

K1.06 ESF l0gic and CONtrol SYSEEM ..uuvuuvueueiiiiiiiies e re e e e e e e e ee e e e s
K1.07 Feedwater SYStEM ..o
K1.08 Suppression pool suction strainer............

K1.09 AC electrical power distribution system....

K1.10 DC power supply system ..........eeevennnnne

K1.11 High pressure core flooder system .......

K1.12 Radioactive drain transfer system.............oee...

K1.13 Heating ventilation and air conditioning system

K1.14 Post accident monitoring SYStEM .......uiieeieiiie e

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 RCIC steam admiSSiON VaIVES...........uveereeiieiissiiiireirreee s s esssnsneeeee s e e s sssnnnnnes
K2.02 Condensate storage tank suction valve....

K2.03 Suppression Pool SUCLION VaAIVE........ccueiiiiiiniiiie e
K2.04 RCIC test return to suppression pool valves

K2.05 RCIC initiation signals (I0giC) ....cccevverererenns

K2.06 Reactor core isolation cooling drain pump

K2.07 RCIC minimum flow valve............ccccuvveen

K3. Knowledge of the effect that a loss or malfunction of the REACTOR CORE

ISOLATION COOLING SYSTEM (RCIC) will have on the following:
(CFR: 41.7 / 45.4)

K3.01 REACLOr WaLer 1@V ....vvvriiiieeii e
K3.02 Reactor vessel pressure....

K3.03 Decay heat removal .........
K3.04 Adequate COre COONNG ...uvvririrrriiririi e rs s e e s e e s e e e e e e e e e s
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SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08

K5.

K5.01
K5.02
K5.03

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12

SF4RCIC Reactor Core Isolation Cooling System (RCIC)
KNOWLEDGE IMPORTANCE

Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) design
feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Prevent water Nammer........oii i
Prevent over filling reactor VESSE........cuuiiiiiiiiiiiriiriieee e ssrrereeee e snnneees
Override of high reactor water level interlock..
Prevents pump over heating ..........cccceeeen.

Prevents turbine damage..
Manual initiation...........ccuvee.
Alternate supplies of water
Automatic intiation .......ccevviiiiiiiii

Knowledge of the operational implications or cause and effect relationships as
they apply to REACTOR CORE ISOLATION COOLING SYSTEM (RCIC): (CFR: 41.5
/ 45.3)

ASSISt COre COONNG....iiiiiiiiieiiirriires s e e e e e e e s e e e e s 4
SUPPIESSION POOL.....uviiiiiiriir it 4
L= Il T [=T g = TN 3

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC): (CFR: 41.7 / 45.7)

AC electrical power distribution SyStem.........ccccviiiiniiiiiii e
Instrument air SYSEEM ...
Suppression pool water supply.............

Makeup water condensate system
Main steam system ......ccccceeeeiiiniiinnnnnns
Suppression pool suction strainer
DC power supply system ..........cccuvveens

ESF l0gic and CONtrol SYSEEM ..uuvuvuuueiiiiissnss e e e e e e e e e e e e s
High pressure core flooder SyStem .........ccccviiiiiniiiin
Radioactive drain transfer system.............ooe...
Heating ventilation and air conditioning system..
Feedwater System .........uuvvvvvvuiiiiiiiiiiiiineieeenes
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14
A2.15

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07

SF4RCIC Reactor Core Isolation Cooling System (RCIC)
ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) controls
including: (CFR: 41.5/ 45.5)

Reactor core isolation cooling fIOW ..........cocciiiiiiiiiiin
Reactor core isolation cooling pressure....
Reactor water level ......ccccceveiiiiiiinnnnns
Reactor pressure
Reactor core isolation cooling turbine speed
Condensate storage tank level ...................
SUPPression POOI IEVEL.......cocieiiiiei et e ee e e e
Suppression Pool tEMPEratUre .......uvivveriririee s

Ability to (a) predict the impacts of the following on the REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC) ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those abnormal
conditions or operations: (CFR: 41.5/45.6)

System initiation SigNal..........ccevieiiiieieir e ——————
Reactor core isolation cooling turbine trips..
Injection valve closure
AC power l0SS.........eves
DC power 10SS.......ccvverinunnnn

Loss of instrument air SYSIEM .......ccveviiiiiie i
Loss of reactor core isolation cooling drain pump
Turbine control system failures ........ccceeeviiiiiiieiiieiniiennnns
Inadequate system flow
Loss of room cooling ........
Steam line break.......ccccvviivninnninnennnn,
Low condensate storage tank level
High suppression POOI IEVEL.......uuuuiiiiiiieie et
Low suppression pool [8Vel ...
High suppression pool teMPerature ......cccceeeee oo ieeeeeeeee e s

AP UWWWAWWWWNWNWDD

Ability to monitor automatic operations of the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC) including: (CFR: 41.7 / 45.7)

Valve operation....
Turbine startup.............

System pressure ...........
SYSEEM FIOW .iiiiiiii it
Reactor Water 1EVEl .......civviviiiiriiiirse e
Indications and alarms ..
Automatic iNItIAtioN .....ocevviiiii

NUREG XXXX Rev.0 3.3-15



SYSTEM: SF4RCIC Reactor Core Isolation Cooling System (RCIC)

K/A NO. ABILITY IMPORTANCE
A4, Ability to manually operate and monitor in the control room:
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SYSTEM: SF4RRS Reactor Recirculation System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the REACTOR RECIRCULATION SYSTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor building cooling water System...........cccviniiiiniiniie e 3
K1.02 AC electrical power distribution SyStem.........ccccviiuiriiiiiiire e 3
K1.03 Control rod drive SYStEM........iviiiiiiiiiiiii i
K1.04 Recirculation flow control system ..
K1.05 Makeup water purified SYStEM ......uuueeiiiiiiiiie e
K1.06 Reactor pressure VESSEl SYStEML.....u. i uruiiiiiiisieie i e e e e eeeeeeeeeeee e snssrsrs s
K1.07 Radioactive drain transfer System........cceceiiiiieie e
K2. Knowledge of bus or division power supplies to the following:

(CFR: 41.7)

K2.01 Reactor internal PUMPS ......cooviiiiiiii 3
K2.02 Recirculation system MG sets .3
K2.03 Motor generator Set Oil PUMPS .....ocviiiiiiiieii 2

K3. Knowledge of the effect that a loss or malfunction of the REACTOR
RECIRCULATION SYSTEM will have on the following:
(CFR: 41.7 / 45.4)

K3.01 (@00 ¢ 1 o 1 PP 4
K3.02 Load following capabilities ..........coiririiriiriiinii 3
K3.03 Reactor power )
K3.04 Reactor water 1eVel ... 4
K3.05 Reactor recirculation system motor generator sets...........cvvvevvvvvvvennennnnnnnnnnn. 3
K3.06 Vessel bottom head drain temperature

K3.07 Primary containment iNtegrity .....uuuecciieiiiiiie e
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SYSTEM: SF4RRS Reactor Recirculation System

K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of REACTOR RECIRCULATION SYSTEM design feature(s) and/or
interlocks which provide for the following:
(CFR: 41.7)

K4.01 Adequate reactor internal pump NPSH.........ccccciiiiiiinini s

K4.02 Reactor internal pump motor COOlING .....ccevviiiiiiiiiiiiie e

K4.03 Controlled purge flow .......occvviiiiiriiiiii

K4.04 Automatic voltage/frequency regulation..

K4.05 Motor generator SEt LrPS .uuuuu i

K4.06 Pump minimum fIow TImMit ......eeeeii e

K4.07 Pump start permissives

K4.08 Minimization of reactor vessel bottom head temperature gradients................ 3

K4.09 End of cycle recirculation pump trip......cccccceeneniee e

K4.10 Anticipated Transient without scram - Recirc pump trip .

K4.11 Selected control rods run in CIFCUILIY ...oovvveveeeceeeeeeesersssss e eaeees

K4.12 Reactor internal pump-runback ..o,

K4.13 Reactor internal pump startup....

K4.14 Core flow rapid reduction 10GiC.........cuuvririiiiiiiiiriir e

K5. Knowledge of the operational implications or cause and effect relationships as

they apply to the REACTOR RECIRCULATION SYSTEM:
(CFR: 41.5/45.3)

K5.01 Reactor internal pump vibration characteristics .........ccuvvviiiiiiiiniiiein, 3
K5.02 Restart of reactor internal pumps while operating at power .........c.cccevviiienen. 3
K5.03 Core flow -
K5.04 REACLON POWET . .iiiiici ettt s e e e e e e e e e e e e s 4
K5.05 Reactor moderator temMperature .......cccceeeeeiieiiieiiie e 3
K5.06 Reactor pressure 3
K5.07 Recirculation flow control system motor-generator sets...........uvvvvvevennvnnnnnnnn. 4
K5.08 Nuclear boiler instrumentation (reactor water level/pressure/core plate d/p) 3
K5.09 Vessel bottom head drain temperature.......ccoceveie e 3
K5.10 Residual heat removal shutdown cooling mode. .3
K5.11 Reactor water level .......cccoooiiiiiininnns 4
K5.12 Anticipated transient without scram circuitry .. .4
K5.13 End-of-cycle recirculation pump trip circuitry.. .4
K5.14 Selected control rods run in Circuitry .........cocveene 4
K5.15 Recirculation motor inflatable shaft seal subsystem. 2
K5.16 Recirculation motor cooling subsystem ................ e 3
K5.17 Reactor internal pump adjustable speed drives .........ccccvvvvvvvevrnvnnnrnniiiiienenns 3
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SYSTEM: SF4RRS Reactor Recirculation System

K/A NO. KNOWLEDGE IMPORTANCE

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REACTOR RECIRCULATION
SYSTEM:
(CFR: 41.7 / 45.7)

K6.01 Reactor building cooling water SyStems ..........ccccoviiriniiiiien e 3

K6.02 AC electrical power distribution SyStem........cccccvviiiiiiiiii e 3

K6.03 Control rod drive system

K6.04 Recirculation system motor-generator sets ........ccccvvvieviieeveeeevvveeeee s
K6.05 Low reactor water [@VEl .........oooiiiiiiiiiii i
K6.06 Recirculation motor inflatable shaft seal subsystem.
K6.07 Makeup water purified SyStemM .......ccceiiiiiiii i
K6.08 Reactor internal pump motor cooling subsystem ............covvevevvererineiiinennnnns
K6.09 Turbine trip/l0ad reJection .........ccccviviiiiiin
ABILITY
Al. Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR RECIRCULATION SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 Reactor internal pump floW ... 4
A1.02 Core flow —
A1.03 REACLOr WALEr EVEl ...vvviiieieii it 3
A1.04 REACLOr POWET ittt 4
A1.05 Reactor internal pump motor amps .3
A1.06 Reactor internal pUMPpP SPEEA ...vvvvuuvriiiiiiiiiiii e 3
A1.07 Recirculation cooling water flow ......cccceeieieiiiiiiici e 3
A1.08 Vessel bottom head drain temperature... e 3
A1.09 Reactor internal pump differential pressure........cccceveveviiveeeveevivnneie s 3
A1.10 Reactor internal pump motor temperature.........cccovcvvvviiie e, 2
Al.11 Reactor internal pump MG set temperatures.. 2
Al.12 Reactor internal pump MG drive motor amps ..........cccvvveenininennnnns 2
Al.13 Reactor internal pump MG set generator current, power, voltage..... 2
Al.14 Reactor internal pump motor purge flow ........ccccovevviviniinenininnn, .3
Al1.15 Reactor internal pump vibration........... . 3
Al.16 Core differential PreSSUre ........icvviiiiiiiiiiii e 3
A2, Ability to (a) predict the impacts of the following on the REACTOR

RECIRCULATION SYSTEM; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions
or operations: (CFR: 41.5/45.6)

RO SRO
A2.01 Recirculation System 1€aK .........uvveuuirimiriiiiiii e 4 4
A2.02 Single reactor internal pump trip ..... L2 2
A2.03 Multiple-reactor internal pump trip ..... .4 4
A2.04 Inadvertent recirculation flOwW INCrEASE .......civvvviiriririreieii s e 4 4
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SYSTEM: SF4RRS Reactor Recirculation System

IMPORTANCE
K/A NO. ABILITY RO SRO
A2.05 Inadvertent recirculation flow decrease ..........cccvvrriiiniiiiniiiii 4 4
A2.06 Reactor internal pump speed mismatch .. .3 3
A2.07 Low reactor water level ..........cccceuvnee .4 4
A2.08 Loss of reactor feedwater ................... .3 3
A2.09 High reactor pressure (ATWS circuitry initiation) .......cccoccvvviniiiniiie s 4 4
A2.10 End of cycle recirculation pump trip circuitry initiation .........coccceniiiiiiins 4 4
A2.11 Selected control rods run in circuitry actuation .4 4
A2.12 LOSS Of MOLOr COOlING vvvvrvirrrrrriiriiiisssssses e e e s e e e e e ee e s e s e e e e e e ras e e e e eaees 3 3
A2.13 LOSS OF AC POWET ..eiiieieieeeeeeesesseees s s e e s e e e e e s e s e s e s eeeeeeeesasnseseansnnnnn s 3 3
A2.14 Loss of reactor building cooling water . .3 3
A2:15 Incomplete start SEQUENCE........uviviiiiiii i 3 3
A2.16 Loss of reactor internal pump purge flow 33
A2.17 Reactor internal pump speed runback .... .33
A2.18 Increase in reactor internal pump Vibration..........eeuvvvereriieiiii e 2 2
A3. Ability to monitor automatic operations of the REACTOR RECIRCULATION

SYSTEM including: (CFR: 41.7 / 45.7)

A3.01 SYSEEM FIOW 11vittitiii ettt e e e e e e e e e e,
A3.02 Indications and alarms .........eceiiiiiiii
A3.03 PUMP SPEEA. ...ceiiiiiiiii it
A3.04 Reactor internal pump trips
A3.05 Reactor internal pump runbacks.........occviviiiiiii 3
A3.06 Recirculation system motor generator set trip ........cceeiiiiiiinni e 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Reactor internal PUMPS ...oviveeviiiiriiiiiiriisss e s s s s e s e e e e e e e e e s 4
A4.02 System flow
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SYSTEM SF4RHRSDC Residual Heat Removal System: Shutdown Cooling Mode
K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the RESIDUAL HEAT REMOVAL SYSTEM: SHUTDOWN COOLING MODE and the
following systems:

(CFR: 41.2t041.9/45.7 to 45.8)

K1.01 Fuel pool cooling and cleanup assistsystem .......cccveeeviiiiiiiiiinneiie e 3
K1.02 Reactor building cooling water system

K1.03 AC electrical power distribution system ... .
K1.04 Reactor water cleanup System.........cccveriiiiiiiirr
K1.05 Radioactive drain transfer SyStem .........ccvoereiriiee e
K1.06 Reactor pressure vessel system .
K1.07 Remote shutdown SYStEM ......ccoiveiiiiiiiie s
K1.08 SAMPlING SYSTEIM ...eeiiiiiiiie e
K1.09 Feedwater system .3
High pressure nitrogen gas supply system.........cccccvveeviiiinnnns .2
Instrument air system............ 2

K1.4312 Leak detection and isolation system..
K1.1413 ESF logic and control SyStem .......cccoveeeieieieiiiie e eeeeeeeeereeeees .
K1.1514 Makeup water condensate SyStem ........cccceeeviiiiiiien e 2
K2. Knowledge of bus or division power supplies to the following:
(CFR: 41.7)
K2.01 Residual heat removal pUmMPS.....cccooeeiiiiiiiiiee e 3
K2.02 RHR shutdown cooling SUCtion VaIVES ...........cccvimiiinieininnirrne e 3
K3. Knowledge of the effect that a loss or malfunction of the RESIDUAL HEAT

REMOVAL SYSTEM: SHUTDOWN COOLING MODE will have on the following:
(CFR: 41.7/45.4)

K3.01 Reactor pressure .......oevveeeeeeevernnninseseennnnnss .3

K3.02 Reactor pressure vessel water level (OE) .3

K3.03 Reactor pressure vessel temperatures (moderator, vessel, flange). .4

K3.04 SUPPression POOI IEVE ......ccoiiiiiiiiiiieiecie e 3

K4. Knowledge of RESIDUAL HEAT REMOVAL SYSTEM: SHUTDOWN COOLING
MODE design feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)

K4.01 High RHR equipment area temperature isolation.............ccccvvvvieiiiiniininnennn 3

K4.02 High reactor pressure vessel iSolation ..........ccovcvuiiriiniininie 4

K4.03 Low reactor water level isolation .

K4.04 Adequate pump NPSHnet positive suction head........cccceevieiiineenceeeeeens 3

K4.05 Reactor pressure vessel cooldown rate

K4.06 RHR pump motor cooling ..........ccceeenee

K4.07 Pump minimum fIOW .......coooeeiiieee e

K4.08 Overpressure protection of low pressure suction piping

NUREG XXXX Rev. 0 3.4-7



SYSTEM
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08
A1.09

SF4RHRSDC Residual Heat Removal System: Shutdown Cooling Mode
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause-effect relationships as
they apply to RESIDUAL HEAT REMOVAL SYSTEM: SHUTDOWN COOLING
MODE: (CFR: 41.5/45.3)

Reactor pressure VESSEl PreSSUIE........uuverieeiriiisiissrrrees s e sssnneeees
Reactor water 1€Vel.......uuueeieieis e
Fuel pool co0liNG @SSIST .......cuvvrieriiiiiiiiiir e
Low pressure flooder iNJECHON ..........cccvrreeieriii e
Reactor pressure vessel temperatures (moderator, vessel, flange)

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the RESIDUAL HEAT REMOVAL
SYSTEM: SHUTDOWN COOLING MODE: (CFR: 41.7 / 45.7)

AC electrical power distribution System ..........ccccviiiiinini
Low reactor water level....
High reactor pressure ..........cccceeevnn.
Reactor building cooling water system .......
High pressure nitrogen gas supply system
Reactor water cleanup system
Reactor internal pump failures

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the RESIDUAL HEAT REMOVAL SYSTEM: SHUTDOWN COOLING
MODE controls including: (CFR: 41.5/ 45.5)

Heat exchanger cooling fIOW ..........ooociiiiiiiiiii s 3
SDC/RHR pump floW ....ccooeiiiiiiiiiiiicccccccccccc v
SDC/RHR pump SUCLION PreSSUre.......ccevvverrreerrremnmnnnsnnnnnnnnnnns
Reactor water level.........ceuvveeiiiiii e
Reactor pressure vessel temperatures (moderator, vessel, flange).
RHR pump mMOtOr @mpPS.....coieeeuruinieeirrins e seesnss e essrssnssesennnnnneens
Heat exchanger temperatures
Residual heat removal SBE/RHR-pump/system discharge pressure
Throttle valve PoSItioN........ccuiviiiiiiiii 3
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SYSTEM:

K/A NO.

A2,

A2.6302
A2.6403
A2.6504
A2.6605
A2.6706
A2.0807
A2.6908
A2.1009

A3.

A3.01
A3.02
A3.03
A3.04

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

SF4RHRSDC Residual Heat Removal System: Shutdown Cooling Mode

ABILITY IMPORTANCE

Ability to (a) predict the impacts of the following on RESIDUAL HEAT
REMOVAL SYSTEM: SHUTDOWN COOLING MODE ; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences
of those abnormal conditions or operations: (CFR: 41.5/ 45.6)

RO SRO

AC Eleetrieat-electrical power distribution failure .. .
SyStemM iSOlAtioN .......uvviiviiiiiir
SBERHRResidual heat removal pump trips .....eveeeiinne e,
Loss of RHR pump motor cooling .
Loss of heat exchanger COOlING........ccuuverieiiiiiiiiirrre e
Reactor Iow water eVel.........ceuiii i
Valve operation ..................
Reactor internal pump trips. .
Inadequate SYStemM fIOW .......ceeeviriiieii e

Wwwhbhbhwphbrbhbw

Ability to monitor automatic operations of the RESIDUAL HEAT REMOVAL
SYSTEM: SHUTDOWN COOLING MODE including: (CFR: 41.7 / 45.7)

Valve OPeration ......cccccerreiiiii i
RHR pump trips...
Control room indications and alarms....
Shutdown cooling initiation sequence

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Residual heat removal SBEARHR-PUMPS ......ccceeeviieiiieercieeererrrresess e
Residual heat removal SBE/RHR-suction valves .......ccccceeereens

Residual heat removal SBE/RHR-discharge valves
Heat exchanger cooling water valves ........ccccccoooiiviiviieeennnnnnn. .
Minimum fIOW ValIVES..........uuiiiiiiiiicie e

“ i {Formatted: Centered
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3.5 Containment Integrity

SF5PCS Primary Containment System and Auxiliaries

SF5LDIS Leak Detection and Isolation System

SF5RPV Reactor Vessel Internals

SF5RHRSPC  Residual Heat Removal System: Suppression

Pool Cooling Mode

SF5RHRSPR  Residual Heat Removal System: Drywell and Wetwell

Wetwell Spray Mode
SF5SEC Secondary Containment
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SYSTEM: SF5PCS Primary Containment System and Auxiliaries

K/A NO. KNOWLEDGE IMPORTANCE

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13

K2.

K2.01
K2.02

K3.

Knowledge of the physical or control/protection logic relationships between
the PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES and the following
systems:

(CFR: 41.2t0 41.9/45.7 t0 45.8)

Atmosphere control SYStEM ..........uvviiiii s
Low and high conductivity waste System...........ccccvrieiiiiiiiiiiiiiiee s
RHR—Low-pressure-floeder-medeResidual heat removal system .
Suppression pool cleanup SYStEM ........oovcerreiiiiiirrr
Nueclear-boiler-system-{sSafetyfreliefvalvesMain steam system)
Instrument air system .
Post accident sampling SYStem .......ccccuuviiiiiiniii i
High pressure core flooder SYStem..........cceiiiiiiiiiirerieeeee e
Reactor core isolation cooling system.......ccccovvvivinnneeniininnnns

Containment and drywell atmosphere monitoring system
Reactor building HVAC............
Standby gas treatment system .
Drywell COOlING SYSEEM.......uuriiiiiiiiiiiiiir e

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Containment atmosphere monitoring system
Drywell COOIING fanS......cccuuiiiiiiiie e

Knowledge of the effect that a loss or malfunction of the PRIMARY
CONTAINMENT SYSTEM AND AUXILIARIES will have on the following:
(CFR: 41.7/45.4)

Secondary CONtAINMENT.........coviiiiiiii e e en e e e
Drywell/wetwell temperature..

grywell-Drywell/wetwell hydrogen concentration........cccevvevenisineisinecnnen 3 - [ Formatted: Font color: Auto
D_ryweII/\{vetweIIDwaeH oxygen concentration : _ s {Formatted: Font color: Auto
Differential pressure between secondary and primary containment...
Differential pressure between wetwell and drywell
Pneumatically operated valves internal to drywell ...
Reactor pressure vessel instrumentation ..........coccinisi e 3 | _ - [ Formatted: Font color: Auto
______ Offsite radioactivity releass,..... o ~ { Formatted: Font color: Auto
XS ‘[ Formatted: Font color: Auto
o
\\{ Formatted: Font color: Auto
{ Formatted: Font color: Auto
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SYSTEM:

K5.01
K5.02
K5.03

K5.04
K5.05
K5.06
K5.07

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10

SF5PCS Primary Containment System and Auxiliaries

KNOWLEDGE IMPORTANCE

_ - | Formatted: Font color: Auto, Not Strikethrough

Knowledge of PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES design
feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Allows for absorption of the energy released during a LOCA...........cccevriuneenn. 4
Contains fission products after @ LOCA........cceeeriieeeeennreee e sieees e

ContaiNnMmENt iSOIALION ..ccceiiiiiiiiiiie e

Maintains proper wetwell to drywell differential pressure .
Maintains proper secondary containment to drywell differential pressure........ 3
Prevents localized heating of suppression pool (SRV steam quenchers)
Containment overpressure protection........cccccevviiiisiirnneenen e
Drywell vent pipes (vertical and horizontal)
Lower drywell floOder.......coiiiiieiiiiieieie e
Quenching of ex-vessel core debris...

Containment inerted by nitrogen,...... - [ Formatted: Font: Not Bold, Font color: Auto

Y ‘[ Formatted: Font: Not Bold, Font color: Auto

Knowledge of the operational implications or cause-effect relationships as \ { v 4: Font: Not Bold. F or: A
they apply to PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES: (CFR: 41.5 . (Formatted: Font: Not Bold, Font color: Auto

/ 45.3) { Formatted: Font: Not Bold, Font color: Auto

o

Wetwell to drywell ¥vacuum breakerfrelief operation........ccccoeviiiiiniiiinnnnnn, 3
Hydrogen production mechanisms
Hydrogen combustibility versus hydrogen concentration

and OXygen CONCENTIAtION .........uueiiiieiiiiiiiiieir e er e 3
Hydrogen concentration MeasuremMeNt..........oooeceurereereeensiiiieeee e e essiinneeees 3
Oxygen concentration measurement
Differential pressure measurement... .
Containment isolation/iINtEGIity ......ccceriiiiiiiieiiiie e

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the PRIMARY CONTAINMENT SYSTEM
AND AUXILIARIES: (CFR: 41.7 / 45.7)

DIryWell COONNG ..vveeiiiiiiieiiiiei it a e s e nnnnees
Suppression pool makeup .........

Containment atmospheric control ..
Drywell vacuum relief system.........
A-CAC electrical power distribution...
B-E&.DC electrical power distribution......
Atmospheric pressure control system .
Residual heat removal System .........cccuviiiiiiiiiirr
Standby gas treatment system .........cooviiiiii
INStrumMeENt @ir SYSEEM ...t e e
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SYSTEM: SF5PCS Primary Containment System and Auxiliaries

K/A NO. ABILITY IMPORTANCE

Al. Ability to predict and/or monitor changes in parameters associated with
operating the PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES controls
including:

(CFR: 41.5 / 45.5)

A1.01 Drywell temperature .........ccuveeiiiiiiiiii
A1.02 DIYWEIl PIrESSUIE .vuvvruirisiiiiiiiisisisssiesssssessseesaeseeseessseeeesrssee s rasss s s s aas
A1.03 Wetwell air space temperature .
Al1.04 WetWell PrESSUIE......uiiiiiiiiii it
A1.05 Drywell/wetwell oxygen concentration ..........ccvccuerieiniiiniiiinnne e
A1.06 Drywell to wetwell differential pressure... .
A1.07 SUpPression POOI IEVEl ......coiiiiiiiiiiiiie e
A1.08 Suppression Pool tEMPEratUre .......cceiiveiieivuiimmiiir e
A1.09 Drywell leak detection system ..........ccccveeviiiiiiiiiinnniinnnn s

A1.10 Reactor building to wetwell differential pressure .
Al.11 Inerting flow to both the drywell and wetwell..........cooocveriieeiniee e
A2, Ability to (a) predict the impacts of the following on the PRIMARY

CONTAINMENT SYSTEM AND AUXILIARIES ; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences
of those abnormal conditions or operations:

(CFR: 41.5/45.6)

RO SRO

A2.01 Loss of coolant @CCIAENE .........eeeieiiiiiiiiiiiriie e 4
A2.02 Steam bypass of SUPPresSIoN POOI ......cevieviuiirrmiiiriiir s 4
A2.03 Safety/relief valve leaking or StUCK OPeN .....c.covviirriiiieee e 4
A2.04 High drywell/wetwell hydrogen concentration . 4
A2.05 High drywell/wetwell oxygen concentration ..........ccccceeeiiiiiiiieiecn e 4
A2.06 High dryWell PreSSUIe ........eeviiiiiiii e srnneees 4
A2.07 Wetwell to drywell ¥vacuum breaker malfunction 4
A2.08 High drywell temperature ........cccoooiiiiiicr e 4
A2.09 Abnormal suppression pool eVel ..........cuevieeiiiiiiiininineneeennn . 4
A2.10 High suppression pool teMPErature .........ccoooeircieereeeeriee e e 4
A3. Ability to monitor automatic operations of the PRIMARY CONTAINMENT

SYSTEM AND AUXILIARIES including:
(CFR: 41.7/45.7)

A3.01 Wetwell to drywell ¥vacuum breakerfrelief-valve operation ........ccccevveivieennnns 3
A3.02 System indications and alarms .
A3.03 Drywell or wetwell response during LOCA ........cccceeereeiiiniiiiniiiieee e 4
A3.04 DryWell PrESSUIE ...eviiiiiiiiiriiiiiie e

A3.05 Drywell/wetwell differential pressure .
A3.06 Containment overpressure protection system actuation.............cccccveeeeireeennnen. 3
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SYSTEM:
K/A NO.
A4.
A4.01
A4.02

A4.03
A4.04

SF5PCS Primary Containment System and Auxiliaries
ABILITY IMPORTANCE

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Containment overpressure protection SYStEM ..........ueerrurermrniriisnsnssnnssaseeannns 3
Drywell/wetwell nitrogen makeup and purge .
Drywell pneumatiCs........ccuvurriiiiiiiiiiiir s
DIYWEIl COOIEIS .vvvtururtitiniiiiiiiisssssis e s s s s e e s s e e e s e e e e e e e e e e e ee e re e e e r e n s r e eaas
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18
K1.19
K1.20

K1.2221
K1.2322

K2.
K2.01

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09

SF5LDIS Leak Detection and Isolation System
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the LEAK DETECTION AND ISOLATION SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

Main Steam SYStEM ......ociiiiiiiiiie
Reactor water cleanup System ........coociriiiiiiir
Reactor building HVAC SyStEM........cocuuiiiiiiieii e
Reactor core isolation cooling system... .
Residual heat removal System .........cccvviiiiiiiiiirr
Atmosphere control SYStem ..........evviiiiii s
Sampling system .
Standby gas treatment SYSteM ........ccoiiiiiiiiiiiiin e
Automated traversing in-core probe SyStem ........ccccoeiiiiiiiiinin e 3
Radioactive drain transfer system ........ccccocerrrieenieneeen s

Safety parameter display system......
Reactor building cooling water system .
Standby liquid control system...........
Reactor trip and isolation system......
Process radiation monitoring system...
Fuel pool cooling and cleanup system ..
Suppression pool clean-up system....
HVAC normal cooling water system...
Feedwater system ........cccecevviiennnn.
ESF logic and control system.........

Instrumentation and control power supply system ........cccoviiiiiniiinnnns 3
Reactor pressure vessel instrumentation system...........cccevvvevvivirinennnnnnnnnnn. 3

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
LOGIC POWEL SUPPIIES......euevirriiiiii it 23

Knowledge of the effect that a loss or malfunction of the LEAK DETECTION
AND ISOLATION SYSTEM will have on the following: (CFR: 41.7 / 45.4)

Reactor water 1€Vl .......uuueeicirieer e
Fuel cladding temperature...
Off-site radioactivity release ...
Reactor building radiation level..
Drainage sump levels............. .
Turbine building radiation...........ccccvviiii
REACLOr PrESSUIE ..cvvrvruiiririisiiii s
Reactor vessel temperature. .
Maiin StEAM SYSTEM ...iiiiiiie et e e e s e e e e e e e rr e e e rernan
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SYSTEM: SF5LDIS Leak Detection and Isolation System

K/A NO. KNOWLEDGE IMPORTANCE

K3.10 Reactor water cleanup System........ccccuvriiiiiir

K3.11 Reactor building HVAC system...........

K3.12 Reactor core isolation cooling system...

K3.13 Residual heat removal system ..........

K3.14 Atmosphere control system........... .

K3.15 Containment atmosphere sampling.........cccccvviiiiiiir

K3.16 Standby gas treatment SYSteM ........ccooiiiiiiiiiiiii e

K3.17 Automated traversing in-core probe system .

K3.18 Radioactive drain transfer SYStem .........ccvveeririeee e

K3.19 Reactor building cooling water systems..........covvvviriiiinnr

K3.20 Primary containment integrity .

K3.21 Secondary containment iNtegrity.........ooccueeiiiiiii e

K3.22 Process radiation monitoring SYSteM ........cceuiiiiiiiiieriiiien e

K3.23 Fuel pool cooling and cleanup system ..

K3.24 Condensate system..........ccoevvvvvneeenn.

K3.25 Reactor building temperatures... .

K3.26 Reactor building water 1eVels........ccooeviiiiiiiii s

K4. Knowledge of LEAK DETECTION AND ISOLATION SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

K4.01 Redundancy

K4-02 TFestability-——rrrr

K4.8302 Manual iselatien-initiation capability .

K4.8403 Single failures will not impair the function ability-of the system............ccccvveeenen. 3

K4.8504 Once initiated, system reset requires deliberate operator action .............cccuvvveens 3

: : ’ et ’ . ; . .

SyStG.‘FFFFeSpuuac) ........................................................................................... 3

K4.6705 Manual defeating of selected isolations during specified emergency conditions... 3

K5. Knowledge of the operational implications or cause effect relationships as
they apply to LEAK DETECTION AND ISOLATION SYSTEM: (CFR: 41.5/45.3)

K5.01 Primary containment integrity..... .3

K5.02 Secondary containment integrity 3

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the LEAK DETECTION AND
ISOLATION SYSTEM: (CFR: 41.7 / 45.7)

K6.01 Instrumentation and control power supply System ........cccoiiiiiiniiinnininee 3

K6.02 Process radiation monitoring system .-

K6.03 Reactor pressure vessel instrumentation ............cccoeevveiivieiececec e, 3

K6.04

K6.05 Various| process instrumentation w3

K6.06 Reactor trip and isolation system .4

K6.07 ESF logic and cONtrol SYSteM .......ooviiiiiiiieiee et 3
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02
A1.03

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06

A2.6807
A2.6908
A2.1609

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07

A4.

A4.01
A4.02

SF5LDIS Leak Detection and Isolation System
ABILITY IMPORTANCE
Ability to predict and/or monitor changes in parameters associated with

operating the LEAK DETECTION AND ISOLATION SYSTEM controls including:
(CFR: 41.5/45.5)

System status indications and alarms..........ccccceiiiiiiiinni 4
VaIVE ClOSUIES ..oeeieieeeieeieeeeeeeesnesssesssss s s s ss e s se e s s s e e e s e e eseseeseeeeeeessenenrnnnnnen 4
Safety parameter display SYStem ........ccvviiiiiiiiiiiiiii 3

Ability to (a) predict the impacts of the following on the LEAK DETECTION
AND ISOLATION SYSTEM; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions
or operations: (CFR: 41.5/45.6)

RO SRO
Electrical power failures
System 10giC failures ........coovrrereriierenseeee e
Process radiation monitoring system failures ...........ccccceeenne
Reactor pressure vessel instrumentation failures....................

Wwhwwbd

illamea back
raReetesthg

System iNitiatioN ....ccuvueeiiecii e s
Loss of coolant accidents ..........ccceviiiiieeeeinennie s .
Standby liquid control system initiation ..........eeiii 4

AP W

Ability to monitor automatic operations of the LEAK DETECTION AND
ISOLATION SYSTEM including: (CFR: 41.7 / 45.7)

System status indications and alarms...........cuuuuiiiiii
ValVe ClOSUIES ....coiieiiiieiieee et
Safety parameter display System .........oovcvvvrreeeniiiinsiiivinneenn,
Standby gas treatment system initiation..........ccccoeoiiiiiiiinnnnn.
Reactor building HVAC isolation...........cccueeeeeiiiniiiiieiieeeeenn
Condensate pump trip (feedwater line break)........ccccceuvunnnne .
Control room habitability area HVAC initiation..........uevvuuiimiiiiiniiiiiiiencieeeens

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

VaIVE ClOSUIES ...ciiiiiiiiiiiiieiiesesiras e s s s se e s se e e s e e s e s e e e s s e e eeseeeeeesseaesreannnes 4
Manually initiate iSOlationS. ... 4
Reset isolations
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SYSTEM: SF5RPV Reactor Vessel Internals
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the REACTOR VESSEL INTERNALS and the following systems: (CFR: 41.2 to 41.9
/ 45.7 to 45.8)

K1.01 Main Steam SYStEM ......ociiiiiiiiiie
K1.02 Reactor recirculation System.........oovcciiiiiiiiirrr
K1.03 FeedWater SYSTEM ..uuuuuiiiiiiiiiciriei e
K1.04 Residual heat removal system ... .
K1.05 High pressure core flooder SYSteM .........coiieeeiiiieee i 3
K1.06 Reactor core isolation cooling SyStem........viviimieiienr 3

Control rod drive system

K1.8908 Standby liquid coNtrol SYSEEM ......cciviviiiiiiiiiiiii e 3

K1.1809 Reactor water cleanup system....... 3

K1.1+110 Automatic depressurization system .3

K1.1211 Loose parts monitoring SyStem ........ccccvvveeviininniisinnneieece s .2

K1.4312 Automated Fraversing-traversing Inin-core Prebe-probe system 3

K1.1413 Neutron monitoring System ........cccovvviiii e 3

K1.154 Reactor vessel instrumentation

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

K3. Knowledge of the effect that a loss or malfunction of the REACTOR VESSEL

INTERNALS will have on the following: (CFR: 41.7 / 45.4)

K3.01 Reactor water Vel ...........uuiiiiiiii e

K3.02 REACLOI PrESSUIE ..uuiiiiiiiirieesereitiseseessrseeserrrssse e s e resna s e se e e s e s asenranaeeenennnn

K3.03 Reactor power.................

K3.04 Plant radiation levels...........

K3.05 Off-site radioactive release............

K3.06 Leak detection and isolation system............ccceevviiiiiiiniiiinenens

K3.07 NuelearbeilerReactor vessel instrumentation

K4. Knowledge of REACTOR VESSEL INTERNALS design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

K4.01 Separation of fluid flow paths within the vessel ........ccccceviiiiiiiiiiiiiii 3

K4.02 Core orificing .

K4.03 Moisture removal from generated Steam ..........ccccvvvrreririiieeen e 3

K4.04 Natural CIrCUIAEION. . ..vee e

K4.05 Prevention of control rod ejection .

K4.06 Prevention of reactor pressure vessel flange leakage ........cccccvvvvvvvevvennnnnnnnnn. 3

K5. Knowledge of the operational implications or cause effect relationships as

they apply to REACTOR VESSEL INTERNALS: (CFR: 41.5/ 45.3)

None
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SYSTEM: SF5RPV Reactor Vessel Internals

K/A NO. KNOWLEDGE IMPORTANCE

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REACTOR VESSEL INTERNALS:
(CFR: 41.7 /45.7)

K6.01 Control rod drive SYStEM ....cceeiiriiiii i 3

K6.8302 Reactor recirculation SySteM.....ccccevieeiiiiiiie e 3
K6.8403 Feedwater system .
K6.8504 Standby Hauid-liquid Contrel-control SyStemM........vvvvueiriiriiirirrrrrr s 3
ké-66 Safetyfreliefvalves e 3
K6.8705 Reactor water cleanup system

K6.8806 Nuelear-beilerReactor vessel instrumentation

K6.8907 High pressure core flooder SyStem..........cceviiiiiiiiiirienie e
K6.1008 Residual heat removal system ..........

K6.1109 Reactor core isolation cooling system...

K6.1210 Automatic depressurization system...

K6.1311 Loose parts MONItOriNgG .......uueeiiiiininiin e

K6.1412 Automated traversing in-core probe system ........ccccccoeeiiiiinnne

K6.1513 Neutron monitoring system .

K6.1614 Maiin StEAM SYSTEM ...iiiiiiie e e e r e e e e e rnan
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR VESSEL INTERNALS controls including: (CFR:41.5/45.5)
None

A2, Ability to (a) predict the impacts of the following on the REACTOR VESSEL
INTERNALS ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO

A2.01 Loss of coolant @CCIdeNt.........uueeiiiiiiiiiiiiiieie e 4 4
A2.02 Overpressurization transient... 4 4
A2.03 Control rod drop accident.......... .4 4
A2.04 Excessive heatup/cooldown rate .4 4
A2.05 Exceeding thermal limits ........... 4 4
A2.06 Exceeding safety lIMits.........ccccoeiiiiiiiiiiiei e .4 4
A2.07 Reactor pressure vessel flange seal failure 3 3
A3. Ability to monitor automatic operations of the REACTOR VESSEL INTERNALS

including: (CFR: 41.7 / 45.7)

None
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7/45.5 to 45.8)
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SYSTEM: SF5RHRSPC Residual Heat Removal System: Suppression Pool Cooling Mode
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the RESIDUAL HEAT REMOVAL SYSTEM: SUPPRESSION POOL COOLING MODE
and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 AC electrical power distribution System ..........ccccviiiiiiinie 4
K1.02 Reactor building cooling water System .........cccovvviiiriiniir 3
K1.03 Suppression pool temperature monitoring SyStem.......cccecvveeiiiciieenien e 4
K1.04 Remote shutdown system .
K1.05 ESF logic and control SyStem .........ooccivieiiiiininnniirire e 3

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 RHR heat exchanger inlet and outlet valves

K2.02 RHR heat exchanger bypass valve ..........cccccoiiiiiiniiiinnn,

K2.03 Residual heat removal system pumps . .
K2.04 Valve control [0giC .....uuvrrriiiiiiiiiiiiiiii e

K3. Knowledge of the effect that a loss or malfunction of the RESIDUAL HEAT

REMOVAL SYSTEM: SUPPRESSION POOL COOLING MODE will have on the
following: (CFR: 41.7 / 45.4)

K3.01 Suppression pool temperature CONLIol .....cciuivvvrerimiiiii s
K3.02 Residual heat removal system drain to radwaste
K4. Knowledge of RESIDUAL HEAT REMOVAL SYSTEM: SUPPRESSION POOL

COOLING MODE design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)

K4.01 [ o 1813 Ta =] Loy PRSP 4
K4.02 Unintentional reduction in vessel injection flow during accident conditions .....4
K4.03 Pump minimum flow protection .........ccccvceeriiienn s 3
K4.04 Pump motor CoOliNgG.......cccuvmeieiiiii e .3
K4.05 Prevention of water hammer .......cc.cccviniiii, .3

Adequate pump net positive suction head ........cccceeeveieeneenn. 3

Heat exchanger cooling ... 3

K4.6908 Automatic initiation of suppression pool CO0liNG........ccevviereerriieer e, 4

K5. Knowledge of the operational implications or cause-effect relationships as
they apply to RESIDUAL HEAT REMOVAL SYSTEM: SUPPRESSION POOL
COOLING MODE: (CFR: 41.5/45.3)

K5.01 SUPPIESSION POOI ..ieiiiieiiiiiiiiccee e s s e e s e e e e e e e e e naeaaes 4
K5.02 [GET=] 0 11 PP RS 3
K5.03 Residual heat removal system pipiNg .........coooiiiimereeeniineiiiieeee e 4
K5.04 Residual heat removal system pumps .......ccccovviiiiirin 4
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SYSTEM: SF5RHRSPC Residual Heat Removal System: Suppression Pool Cooling Mode
K/A NO. KNOWLEDGE IMPORTANCE
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the RESIDUAL HEAT REMOVAL
SYSTEM: SUPPRESSION POOL COOLING MODE: (CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution System ..........ccccviiiiiiinie 3
K6.02 LG o 1 PPN
K6.03 SUPPIrESSION POOI ..ieieiiiiiiiiie e e e e r s e e e s e e e e e e e enaeeaes
K6.04 ECCS room cooling .
K6.06 Reactor pressure vessel instrumentation ...........cccoeeeeeieeierevecre s 3
K6.07 Reactor building cooling water system ........cccoovviiiiiiin 3
ABILITY
A1, Ability to predict and/or monitor changes in parameters associated with

operating the RESIDUAL HEAT REMOVAL SYSTEM: SUPPRESSION POOL
COOLING MODE controls including: (CFR: 41.5/45.5)

Al1.01 Suppression Pool tEMPEratUre .......cciviveiirevuiiriiiir e
A1.02 SYSEEM fIOW ..eeeeeie e

A1.03 SYSEEM PIrESSUIE ...vvvvriieeieeernriasseesrrsssseesresnassessessnaseesensnnnnns

Al1.04 Suppression pool 1evel ..........ccccveiiiiii

A1.05 MOEOF @MIPS...ciiriiieii et e e e e e eeeas

A1.06 Emergency generator [0ading ..........ccccveeeeininniiiiiiiieeee e .
A1.07 Wetwell air teMPErature......cuvvuiueririiiiiirir s s e s s s s e s e s s ee e e e s seeessrennees

A2, Ability to (a) predict the impacts of the following on the RESIDUAL HEAT

REMOVAL SYSTEM: SUPPRESSION POOL COOLING MODE; and (b) based on
those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5 / 45.6)

RO SRO
A2.01 Inadequate net positive suction head..........cccccvevvvrrrvnrnnnnnnnnn 3
A2.02 PUmMPpS tripS...ccovvveiieeeeiiee e 3
A2.03 Valve closures .............cc..... 3
A2.04 Valve OPENINGS ..ccciieiiiiieiieee e 3
A2.05 AC electrical power distribution system failure 4
A2.06 Pump seal failure........cevvereeeiiniee e 3
A2.07 Inadequate room cooling .... 3
A2.08 Reactor pressure vessel instrument failures...........c.ccceveeeeeees 3
A2.09 Motor operated valve failures .......ccoceeviiiiiieiie e . 3
A2.10 Valve 10giC failure .....veeeeeieeee e s 3
A2.11 High suppression pool temperature.........ccccoiviiiiereenrr e 4
A2.12 Loss of coolant accident . 4
A2.13 Loss of, or inadequate, heat exchanger cooling flow ..........ccccvvveeiiiiiiiiiiiennns 3 3
A2.14 High suppression pool 1EVEl ...........coiiiiiiiiiei e 3 3

NUREG XXXX Rev.0 Page 3.5-14



SYSTEM: SF5RHRSPC Residual Heat Removal System: Suppression Pool Cooling Mode
K/A NO. ABILITY IMPORTANCE

A3. Ability to monitor automatic operations of the RESIDUAL HEAT REMOVAL
SYSTEM: SUPPRESSION POOL COOLING MODE including: (CFR: 41.7 / 45.7)

A3.01 Valve OPeration ......cccccerriiiiii i
A3.02 Pump start.......cccoeveeviiiininnne

A3.03 Pump discharge pressure.....

A3.04 System flow .....ccceevviiiiiennnn.

A3.05 Suppression pool temperature

A3.06 Reactor building cooling water/-Reactor building service water start signal.....3
A3.07 Control rOOM @larMS ...ccceeee e e
A3.08 System initiation sequence

A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7/45.5 to 45.8)

A4.01 Residual heat removal system pumps .........coooeviiiiiiieiriieicce s
A4.02 Valves pertaining to suppression pool cooling.

A4.03 LG o 1 PP PPN
A4.04 Minimum flOW VaIVES..........uuiiiiiii i
A4.05 Fhe-eOverrides for suppression pool cooling valve [0giC .........cccverrveeerrienennn. 4
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SYSTEM: SF5RHRSPR Residual Heat Removal System: Drywell and Wetwell Spray Mode
K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships RESIDUAL
HEAT REMOVAL SYSTEM: DRYWELL AND WETWELL SPRAY-MODE and the
following systems:

(CFR: 41.2t041.9/45.7 to 45.8)

K1.01 AC electrical power distribution System ..........cccceviiiiiiini
K1.02 Reactor pressure vessel instrumentation

K1.03 Reactor building cooling water systems... .
K1.04 Fire protection system (PRA) ..o
K1.05 ESF logic and control SyStem .........ooccuvmiiiiniiiininiiire e

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Drywell and wetwell spray motor operated valves

K2.02 Residual heat removal pumps .
K2.03 Valve control [0giC .....uuvrrriiiiiiiiiiiiiiii e

K3. Knowledge of the effect that a loss or malfunction of the RESIDUAL HEAT

REMOVAL SYSTEM: DRYWELL AND WETWELL SPRAY-MODE will have on the
following: (CFR: 41.7 / 45.4)

K3.01 Drywell/-Wetwell PreSSUIe .....cccovieiiiiiiiii e
K3.02 Drywell/-wetwell temperature
K3.03 Drywell/-wetwell components, due to continued operation with elevated
pressure and/or temperature and/or water level........cccccevviviiiiiiininin, 3
K4. Knowledge of RESIDUAL HEAT REMOVAL SYSTEM: DRYWELL AND WETWELL

SPRAY MODE design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)

K4.01 REAUNAANCY ...t 3
Reduction in vessel injection flow during accident conditions.....

K4.8403 Pump minimum flow protection .........ccccoeeeiiiiiiiiiiiiiiieeeeens

.3
K4.8504 Residual heat removal pump motor cooling..........cccvveeeeeernnnn. .2
K4.8605 Prevention of water hammer ..........ccccvvveeeiiiie e, .3
K4.6706 Adequate pump net positive suction head ..........cccceeveriiiinnnne .2
.3

cooling ....ccoeeviiinnne

K4.8807 Spray flow
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5.09
K5.10

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10

SF5RHRSPR Residual Heat Removal System: Drywell and Wetwell Spray Mode
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause effect relationships as
they apply RESIDUAL HEAT REMOVAL SYSTEM: DRYWELL AND WETWELL
SPRAY MODE: (CFR: 41.5/45.3)

Evaporative CoOlING........cccuuriiiiiiiiiii e
CONVECEIVE COONING ..uuvvieiiiiiieiiitii e e s e rar e e e e e
Wetwell to drywell ¥vacuum breaker operation .
SUPPIESSION POON .ieieiieiiieieeiee e eeee e ee e e re e e s s s s s s s s s e e e s e s e s asenaannnns
Residual heat removal system piping
Residual heat removal system pumps ..

[GET=] 0 11 PP
Drywell spray penetration .......cccccceieeiiieiiiniini e
Containment instrumentation . .
Wetwell spray penetration..........cccceiiiiniiieerrre e

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the RESIDUAL HEAT REMOVAL
SYSTEM: DRYWELL AND WETWELL SPRAY-MODE: (CFR: 41.7 / 45.7)

AC electrical power distribution system
[ GT= oI 11 P
Suppression pool (temperature level and pressure)
ECCS room COOlING .ecevvriiiiiririieee e .
Reactor pressure vessel instrumentation ............cccoeevvvievveevcvcveesesne s,
Wetwell to drywell vacuum breakers..........ccovvviiviiiiiiiiiinnie e
Reactor building cooling water system . .
Containment iNtegrity .....ooovvviiiiiiiii e
Suction flow path....ccoooo

ABILITY
Ability to predict and/or monitor changes in parameters associated with

operating the RESIDUAL HEAT REMOVAL SYSTEM: DRYWELL AND WETWELL
SPRAY MODE controls including: (CFR: 41.5/ 45.5)

[ A= 0] ==Y U P
Drywell temperature
Wetwell pressure.............
Wetwell temperature .
Suppression pool tEMPErature........cccvvviiviiieiin
SYSEEM FIOW e
System pressure .
SUpPression POOI IEVEl ......coiiiiiiiiiiiiiecrerrre e
RHR pUMP MOTOF @MIPS..uuuiiiiiiiiiiiieeerris e s eessns e s eserssne s e s eree s s e s ensneseennnnas
Emergency generator [0ading ..........ccccvveiiiiniiiniie
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SYSTEM: SF5RHRSPR Residual Heat Removal System: Drywell and Wetwell Spray Mode
K/A NO. ABILITY IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the RESIDUAL HEAT
REMOVAL SYSTEM: DRYWELL AND WETWELL SPRAY MODE; and (b) based on
those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5 / 45.6)

RO SRO

A2.01 Inadequate net positive suction head 3
A2.02 RHR pumps trips . 3
A2.03 AC electrical power distribution System ..........ccccviiiiiiiiie 3 3
A2.04 PUMP S€aI falUre ...ocoeeieeeeeeeeece e e 3
A2.05 Inadequate room cooling . 3
A2.06 Reactor pressure vessel instrumentation failures ..........cccccvvivvvviininiiinnnnn. 3 3
A2.07 Motor operated valve failures 3
A2.08 Pump runout ........cceeiininnnnnne 3
A2.09 Valve logic failure ................. 3
A2.10 High suppression pool level ... 3
A2.11 High drywell/wetwell pressure 4
A2.12 Less-ef-erilnadequate heat exchanger cooling flow ............. 3
A2.13 High drywell temperature ........cccooiiiiiiirs 3
A2.14 Low (or negative) drywell pressure during system operation .... 4
A2.15 Low (or negative) wetwell pressure during system operation 4
A2.16 Loss of coolant accident .........cccceeeeiiiiiiiieeieen e 4
A2.17 Loss of drywell cooling system 3
A3. Ability to monitor automatic operations of the RESIDUAL HEAT REMOVAL

SYSTEM: DRYWELL AND WETWELL SPRAY-MODE including:
(CFR: 41.7/45.7)

A3.01 Drywell and-wetwell-spray initiation sequence (PRA)........covvvivvivervnernnnnnunnnnnn. 3
A3.02 Wetwell spray initiation sequence (PRA)........cuuuiriririmimiiiiisnsnsssssen e 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Residual heat removal system pumps .........coeevviiiiiieincieceee s
A4.02 Residual heat removal system suction valves.............cccceeeees

A4.03 Residual heat removal system spray valves (PRA)

A4.04 LG o | PP ORI

A4.05 Minimum flow valves .
A4.06 Valve [0GiC OVEITIAE ......uvveiiieiiieiiiieeie e
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06

K2.

K3.

K3.01
K3.02
K3.03
K3.04

K4.

K4.01
K4.02
K4.03

K5.

SF5SEC Secondary Containment
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the SECONDARY CONTAINMENT and the following systems: (CFR: 41.2 to 41.9 /
45.7 t0 45.8)

Reactor building HVAC SyStem.........cccuviiiiiiniiiniiin i 3
Primary containment SyStem .........ccccviiiiiniiri s 4
Standby gas treatment SYSTEM ........cooiiiiiiiiiiiie i 4

Instrument air system .
ReaCtor BUIlAING ..cvvvvviiiiiiiiiiiii
Radioactive drain transfer SYStem .........coovierrinieee s 2

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

Knowledge of the effect that a loss or malfunction of the SECONDARY
CONTAINMENT will have on the following: (CFR: 41.7 / 45.4)

Off-site radioactivity release
Core alterations .........eeeeieeriiiiirieire e

Movement of irradiated fuel in the secondary containment............... .
Operations with a potential for draining the reactor vessel (OPDRVs)................. 3

Knowledge of SECONDARY CONTAINMENT design feature(s) and/or interlocks
which provide for the following: (CFR: 41.7)

Personnel access without breaching secondary containment........c....coeeeiivveenen. 4
Protection against over pressurization...........ccccvvvvviiiivirinininiein s 3
Fluid leakage COllECHON ...........ueeiieiiiiiiiiieie e 3

Knowledge of the operational implications or cause effect relationships as
they apply to SECONDARY CONTAINMENT:
(CFR: 41.5/45.3)

None

NUREG XXXX Rev.0 Page 3.5-19



SYSTEM:

K/A NO.

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05

Al.

A1.01

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07

A3.
A3.01
A3.02

A4.

SF5SEC Secondary Containment

KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the SECONDARY CONTAINMENT:
(CFR: 41.7/45.7)

Reactor building HVAC SyStem.........cccumiiiiiiniiirir i 4
Standby gas treatment SYSTEM ........cooiiiiiiiiiiiii 4
Primary containment system .. .
Instrument air SYSteM.....coiiiiiiii
ReACtor BUIlAING ..vvvveiiiiiiiiiii s

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the SECONDARY CONTAINMENT controls including:
(CFR: 41.5/45.5)

High area temperature......... ..o 4

Ability to (a) predict the impacts of the following on the SECONDARY
CONTAINMENT ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions
or operations: (CFR: 41.5/45.6)

Access doors or equipment hatch failure ...
Excessive OUtIeakage ..........cueeiiiiiiiiiiiiiiie e
High area radiation .........cceuiiiiiiie e
High airborne radiation
High area temperature
High area water levels
tew-High secondary containment differential pressure

Ability to monitor automatic operations of the SECONDARY CONTAINMENT
including: (CFR: 41.7 /45.7)

Secondary containment iSOIAtioN.........cuvviviiuirriiiimiii
Secondary containment differential pressure

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

None

- - {Formatted: Left
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3.6 Electrical

SF6EPDS A-C:AC Electrical Power Distribution System
SF6DC Direct Current Power Supply System
SF6EDGCTG Emergency Generators (Diesel/CTG)

SF6VAC Vital AC Power Supply System

SF6I&C Instrumentation and Control Power Supply System
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SYSTEM: SF6EPDS A-C:AC Electrical Power Distribution System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

A-C:AC ELECTRICAL POWER DISTRIBUTION SYTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Emergency diesel generators System .......ccccoiviiirininni 4
K1.02 BireeteurrentDC power supply SyStEM......ooccvvvieiiniirrrr 3
K1.03 OffSite POWET SYSEEM ..ciiie i e a e e n e e e
K1.04 Vital AC power supply system. .
K1.05 Main turbine/generator .........cccoeiiiiiiii
K1.06 Combustion turbine generator
K1.07 ESF logic and control system.. .
K1.08 Remote shutdown SYStEM ......ccoiveiiiiiiiie s
K1.1809 Instrument and control power supply System ........ccccvvveeviiiiiiiiiinne s 3
K2. Knowledge of bus or division power supplies to the following:

(CFR: 41.7)

None
K3. Knowledge of the effect that a loss or malfunction of the A-€: AC ELECTRICAL

POWER DISTRIBUTION SYTEM-ELECTRICAL-DISTRIBUTION will have on the
following: (CFR: 41.7 / 45.4)

K3.01 IMEJOM SYSLEM 10BAS ......vvvereersreessnesessassnsesssessssssssesssssssssssssasssssssasasssssssassnes _ - { comment [EKB12]: Define "rjor
K3.02 Emergency diesel generators..........ooccuvvieiiininnninnne s 4

K3.03 Bireet-edurrentDC power supply system. .3

K3.04 Vital AC power supply SyStem (OF) ....uuuuururuiiiiririsisinensieesissessseenseessseesssesssees 3

K3.05 OffSite POWET SYSEEM ...iiiii i e e e e e e ereeeees 3

K3.06 Combustion turbine generator .4

K3.07 Instrumentation and control power supply system (OE) .......ccccvvvveeniiniiiiinnnnns 3

K4. Knowledge of A<G: AC ELECTRICAL POWER DISTRIBUTION SYTEM

ELECTRICALDISTRIBUTION design feature(s) and/or interlocks which
provide for the following: (CFR: 41.7)

K4.01 BUS I0CKOUES ...uvvvettiiit s e e ee e s

K4.02 Circuit breaker automatic trips

K4.03 Interlocks between automatic bus transfer and breakers

K4.04 Protective relaying ........cooceieeeiiniininiieie e .

K4.05 Paralleling of A<C:AC SOUICES (SYNCIOSCOPE) «evvvruvreeerrrrrressnneeesssseressssneesssnnees

K4.06 Redundant power sources to vital bUSES ...........cccvuvriiviiiiiiiiiiii

K5. Knowledge of the operational implications or cause-effect relationships as

they apply to A-C: AC ELECTRICAL POWER DISTRIBUTION SYTEM
ELECTRICALDISTRIBUTION:
(CFR: 41.5/ 45.3)

K5.01 Principle involved with paralleling two A-E:AC SOUICES........ccvvvieeviiiiiniiinnenns 3
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SYSTEM:
K/A NO.

Ké6.

K6.01
K6.02
K6.03

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05

A2.

A2.01
A2.02
A2.03
A2.04

A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12

SF6EPDS A:C: AC Electrical Power Distribution System-Elecetrical-Distribution
IMPORTANCE
KNOWLEDGE

Knowledge of the effect of the following plant conditions, system
malfunctions, or components malfunctions will have on the A:E: AC
ELECTRICAL POWER DISTRIBUTION SYTEM-ELECTRICAL-DISTRIBUTION:
(CFR: 41.7/45.7)

BrEeDC POWET .. iiiii ittt 3
LOSS Of Off-SIt€ POWEN ..vuvuiiiiiiiiiieii i 4
Main generator trip ........ i 4
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the A-C: AC ELECTRICAL POWER DISTRIBUTION SYTEM
ELECTRICALDISTRIBUTION-controls including:

(CFR: 41.5/45.5)

Effect on instrumentation and controls of switching power supplies ............... 3
Effects ef-on loads when energizing a bus
Bus voltage .......cccceevviiiiiiiiiis

Load currents.......cccceeeeennnn. .
Breaker INEUPS. .....uuiviiiiiiiiiiiiii

Ability to (a) predict the impacts of the following on the A-C: AC ELECTRICAL
POWER DISTRIBUTION SYTEM-ELECTRICAL-DISTRIBUTION-; and (b) based on
those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5 / 45.6)

RO SRO
TUurbine/geNErator triP .....ceeieiiiiiiiiiiieiie s 3 4
Loss of coolant acCident........cccoeveeiiiii i —————————— 4 4
LOSS Of Off-SIt€ POWEN ...uvueiiiiiiiicii i 4 4
Fypes-effoadsBuses that, if deenergized, would degrade or hinder plant operation 4

4

BUS GrOUNGS .....eeieiiiiiiie ettt snnnnees
Deenergizing a live bus........
Energizing a dead bus.........
Exceeding voltage limitations..
Exceeding current limitations..
Degraded system voltages .....
Main generator load rejection. .
Station bIackout.........ooviviiiiiiii

N

AUWDARWWWWW
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| SYSTEM: SF6EPDS A:C: AC Electrical Power Distribution System-Eleetrical Distribution

K/A NO. ABILITY IMPORTANCE

A3. Ability to monitor automatic operations of the A-C: AC ELECTRICAL POWER
DISTRIBUTION SYTEM -ELECTRICAL-DISTRIBUTION-including: (CFR: 41.7/
45.7)

A3.01 Breaker tripping.....cccui i

A3.02 Automatic bus transfer........

A3.03 Load shedding.......ccccceveennnnee

A3.04 Load sequencing.....

A3.05 Synchronizing and paralleling of diffe

A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7/ 45.5 to 45.8)

A4.01 Available breakers and disconnects (including available switchyard)............ 3
A4.02 Synchroscope, including understanding of running and incoming voltages...3
A4.03 Local operation of Breakers ...........cooceeeeiieeiernsieen e

A4.04 Synchronizing and paralleling of different A<C:AC supplies...
A4.05 Voltage, current, power, and frequency on A-&AC buses ... .
A4.06 Perform ground iSOIation ..........cccuvviiiieeeniiiee e
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SYSTEM: SF6DC Direct Current Power Supply System

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the DIRECT CURRENT POWER SUPPLY SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

K1.01 AC electrical power distribution System ..........cccciiviiiiiiini 3
K1.02 Control building HVAC SYSEEM ......cceviiiiiiiiiiieiee e 3
K1.03 Control rod drive system

K1.04 ESF logic and control SyStem .........oooviimiiiiiniiriir e 4

K1.8605 Reactor trip and isolation system

K1.86706 Reactor core isolation cooling SYSteM.......cuiiiiiiiiieiriieeii e
K1.087 Fuel pool cooling and cleanup SYStem ........ccoeviiiiiiemereeenen e
K1.6908 Turbine lube oil system........ccccoenee

K1.1809 Generator seal oil system

K1.1+10 Lighting and servicing power supply system

K1.4211 Emergency diesel generator SyStem.........ccoeviiiiiiieeieennnnennnne

K1.4312 Vital AC power supply system...........

K1.1413 Suppression pool cleanup system .. .
K1.1514 Turbine CONtrol SYSEEM ....ivuiiiiiiiiiiriirrrrr e ee e e e e eeerereeee
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Alternate rod iNSErtion VaIVES ...........coeiiiiiiiiiiniieeen e 3
K2.02 Backup scram relay contacts to CRD air header dump valves..........ccccvvvvvnnnee. 3
K2.03 Reactor core isolation cooling system B:&:DC valves.........ccccvvevviiiinnninnnennns 3
K2.04 Emergency lighting system .
K2.05 ESF logic and cONtrol SYSteM .......cooiiiuiriiiriine e 3

K3. Knowledge of the effect that a loss or malfunction of the DIRECT CURRENT
POWER SUPPLY SYSTEM will have on the following: (CFR: 41.7 / 45.4)

K3.01 Emergency diesel generators..........occuuveeiieeiiiessiiirrre e
K3.02 ESF logic and control system...........
K3.03 Reactor core isolation cooling system...

K3.04 Reactor trip and isolation system......

K3.05 Control rod drive system...........

K3.06 Suppression pool cleanup system .....

K3.07 Fuel pool cooling and cleanup system . .
K3.08 Turbine lube Oil SYStEM .....civiiiiiiiiii
K3.09 Generator seal Oil SYStEM ........uuiiiiiiiiiii
K3.10 Lighting and servicing power supply system .
K3.12 Vital AC power SUPPIY SYSEEM .. ..uuuuuiiiiiiiiiiiiisi s ie e s e s s s en e es s e eseee s e e s senesnrennees

K3.1413 AC electrical power distribution system .
K3.1514 Automatic depressurization SYStem ........cccoviiieeiinii s
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SYSTEM: SF6DC Direct Current Power Supply System

K/A NO. KNOWLEDGE IMPORTANCE

K4. Knowledge of DIRECT CURRENT POWER SUPPLY SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

K4.01 Manual/-automatic transfers of CONtrol..........cccvvviveeiieriiecicrire e 3

K4.02 Breaker interlocks, permissives, bypasses and cross ties .......ccccccevvniiinnnnennns 3

K5. Knowledge of the operational implications or cause-effect relationships as

they apply DIRECT CURRENT POWER SUPPLY SYSTEM:
(CFR: 41.5/45.3)

K5.01 Hydrogen generation during battery charging........cccocovvvviiviiniiiniiiniens 32

K5.02 Battery charger and battery .........oooccvieiiiiiiiiiee s 3

K5.03 Ground deteCHION ... ..uviieieiiieiiiiii e 32

K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the DIRECT CURRENT POWER
SUPPLY SYSTEM: (CFR: 41.7 / 45.7)

K6.01 AC Electrical power distribution system

K6.02 Battery ventilation ..........ueeiiiiiiiii s
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with

operating the DIRECT CURRENT POWER SUPPLY SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 Battery discharging rate...........ooiiiiiiiiiinie s 32

A2, Ability to (a) predict the impacts of the following on the DIRECT CURRENT
POWER SUPPLY SYSTEM; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions
or operations: (CFR: 41.5/45.6)

RO SRO

A2.01 GrOUNGS ..cvveeeeeiiiirrrieee e . 3
A2.02 Loss of ventilation during charging . 32
A2.03 Station BIACKOUL......coeiie e e e 3
A3. Ability to monitor automatic operations of the DIRECT CURRENT POWER

SUPPLY SYSTEM including: (CFR: 41.7 / 45.7)
A3.01 Control room indications and alarms .........eeueeermeerrrrir e 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

NoneAdBtrrrr e 4

+ral newar fucac
CORtrOPOWETTUSES

- ‘[Formatted: Tab stops: 1", Left
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SYSTEM:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07

K1.+:09
K1.:210
K1.1311

K2.

K2.01
K2.02
K2.03
K2.04

K3.

K3.01

K3.8302

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08

SF6EDGCTG Emergency Generators (Diesel/Combustion Turbine Generator)

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
EMERGENCY GENERATORS (DIESEL/COMBUSTION TURBINE GENERATOR)
and the following systems:

(CFR: 41.2t041.9/45.7 t0 45.8)

Electrical power distribution system ...
Bireet-edurrentDC power supply system. .
Fire protection System.........viiiiiiiiii
Reactor building cooling water System .........ccovviriiiiiir
Remote shutdown system .
ESF logic and CONtrol SYSteM ......cooiiiiiiiiiiiie e
Makeup water purified SySteM ....ccooieiiiii i —————————

Reactor building HVAC syStem..........oocvmmiiininiinniiinicciee e
Residual heat removal system ......cccccevviiiiiiiiiiieneereeeees .4
High pressure core flooder system.........ccccceveiiiiiiiiiiiieennennnnne .4
Grounding and lightning protection SYSteM.........ururiiniririirrser e 2

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

AT COMIPIESSOIS . evturuuseeerresuaeserrerssassseressasssesessnnasserenssaesssesrssessesnnnnnsesennns 2
Fuel oil pumps .

LUDE Ol PUMIPS ..ttt 2
Emergency diesel generator field flash ........cccovviiieein e 2

Knowledge of the effect that a loss or malfunction of the EMERGENCY
GENERATORS (DIESEL/COMBUSTION TURBINE GENERATOR) will have on the
following: (CFR: 41.7 / 45.4)

Residuat-heatremeval-systemMajor 4.16 KV class 1E loads. 4

AC Electrical power distribution system .......ccccoveviiiiiiieccceeeeeeeen 4

Knowledge of EMERGENCY GENERATORS (DIESEL/COMBUSTION TURBINE
GENERATOR) design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)

Emergency diesel Ggenerator trips (NOrmal)..........ccovvvievieievicreinninnennn.. 4
Emergency diesel generator Generater-trips (emergency/Loss of coolant accident) 4
Speed droop control
Field flashing .
Load shedding and SEQUENCING.........coiiurreeeririieiiiirreeee e s ee e e snnnnees 3
GOVEINOF CONEIOL....utttteiieieieiiiirieereee e e e e e e e e e s s e e e e s s s s sannreeee e e e e s eannns
Local operation and control .... .
AUtOMALIC SEAtUP ..ot
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08

SF6EDGCTG Emergency Generators (Diesel/Combustion Turbine Generator)
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause effect relationships as
they apply to EMERGENCY GENERATORS (DIESEL/COMBUSTION TURBINE
GENERATOR):

(CFR: 41.5/45.3)

Definition of frequency and synchronous frequency .........cccccvvveveeiieivisiinnennns 2
Reactive pOWEr CONEIOL....uuuueiiiiiiii i 2
Real power control .

Fuel 0il Supply SUDSYSIEM.......ciiiieeeieee e 3
Starting air SUDSYSEEM .....cccviiiiiiii 3

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the EMERGENCY GENERATORS
(DIESEL/COMBUSTION TURBINE GENERATOR): (CFR: 41.7 / 45.7)

Starting air.......cooccvvvivennnnn.
Fuel oil pumps.......cvvvvuennnne.
Lube oil pumps
Ignition system (combustion turbine generator)
Reactor building cooling water system ........cccccoecvvvvieeennnnnnn.
Electrical power distribution system .....
DC electrical power supply system...
ESF logic and control system.....
Makeup water purified system .
LOSS Of OffSItE POWET ...uuurieiiiiiiiieii e
Loss of co0lant aCCideNt.........covvueeiriireer e
Jacket COOING WALET ......cueiiiiiiiiiiieie e

Ability to predict and/or monitor changes in parameters associated with
operating the EMERGENCY GENERATORS (DIESEL/COMBUSTION TURBINE
GENERATOR controls including: (CFR: 41.5/ 45.5)

Lube oil temMpPerature......cccoveiiiiiiiie e ————————
Fuel consumption rate ......ccccvveeiieeiie e
Operating voltages; and currents;anrd-temperatares..............
Crank case temperature and pressure........cccecevvveinneinnneneenen
Cylinder temperature differential ...........ccccevveeeeiiiiniiiinnennn.
Emergency generator room temperature..........ccovviiiiiinininnns
Maintaining minimum load on generator (to prevent reverse power).
Diesel generator load (MWe and freqUeNCY).......ccceeeeeeeieiiiiiinieece e esinieees
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SYSTEM: SF6EDGCTG Emergency Generators (Diesel/Combustion Turbine Generator)
K/A NO. KNOWLEDGE IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the EMERGENCY
GENERATORS (DIESEL/CTG); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

RO SRO

A2.01 Parallel operation of generator 4

A2.6302 Operating unloaded, lightly loaded, and highly loaded. ............ccccovvvviiniiinnnne 3

3
A2.6403 Consequences of operating under/over excited........c..ccvevrriiereiinneeensieeennnns 3
A2.6504 Synchronization of the generator with other electrical supplies .. . 4
A2.8605 Opening normal and/or alternate power to Class 1E ACbus.........cccccceeeernneee 3
A2.6706 Loss of off-site power during full-load testing .........ccccceviiiiiiiiiiiinie s 4
A2.087 Initiation of generator room fire protection system 4
A2.089 Loss of electrical power distribution system.........cc..ccccvvernneen. 4
A2.1609 EOEALoss of coolant accident. . 4
A2.+110 Station BIACKOUL........euiiiiiii e 4
A3. Ability to monitor automatic operations of the EMERGENCY GENERATORS

(DIESEL/COMBUSTION TURBINE GENERATOR) including: (CFR: 41.7 / 45.7)

A3.01 Automatic starting of emergency generator

A3-02 Minimum-time-forlead piek tp—e e ;
A3.6302 Control room indications and alarms............cceeeeeiiiiiiiiieeeen e
A3.68403 Operation of the governor control system on frequency and voltage control...3
A3.8504 Load shedding and SEQUENCING.........ovviurriririniiiniiirre e 3
A3.6605 Reactor building cooling water system operation .............cccccueeeeeiininniiinnennns 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Adjustment of exciter voltage.
A4.02 SYNCAIOSCOPE ...uuuiiiiisiietiie i ie e er e e e e e e s e e e e e s e e e s e e e e rraranaas
A4.03 Transfer of control between manual and automatic
A4.04 Manual start, loading, and stopping of generator................... .
A4.05 Transfer of generator (with load) t0 grid.........ccoverriieeiriieeee e
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SYSTEM: SF6VAC Vital AC Power Supply

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the VITAL AC POWER SUPPLY SYSTEM and the following systems: (CFR: 41.2
to 41.9 / 45.7 to 45.8)

K1.01 Rod control and information SYStem..........cceevrrieerririeeee e
K1.02 Reactor trip and isolation System .......cccovviiiiiiin s
K1.03 Process radiation monitoring system. .
K1.04 Neutron monitoring SYStEM ........oovviiviiiiiin
K1.05 Standby liquid control SyStem ...
K1.06 Plant data network .
K1.07 Containment atmospheric monitoring System ..........ccceeeeeiieniiniiieieeee s 2
K1.08 AC Eleetrieat-electrical power distribution system ............c.cceiiiiviiiniiiiniieienens 3
K1.09 DC electrical power supply system

K1.10 Control building HVAC system .......
K1.11 Recirculation flow control system
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Nene
K2.01 __ Normal and alternate power supplies to class 1E vital AC.........coovvinininnnnnd - [ Formatted: Font: Not Bold
. \\\ B Formatted: Tab stops: 5.81", Right,Leader: ...
K3. Knowledge of the effect that a loss or malfunction of the VITAL AC POWER « | + Notat 6"

SUPPLY SYSTEM will have on the following: (CFR: 41.7 / 45.4) { Formatted: Font Not 6ol

K3.01 Reactor trip and isolation system ..........ccceeiiniiiiini

K3.02 Reactor recirculation flow control system ...

K3.03 Neutron monitoring SYStem ........cccoviiiii s

K3.04 Standby liquid CONtrol SYSEEM ......cccviiiiriiriiririir e er e e eeeeens

K3.05 Plant data Network ........occcmeiiiiiiii e

K3.06 Containment atmospheric monitoring system

K3.07 Rod control and information system..

K3.08 Control building HVAC system .......... .

K3.09 Process radiation monitoring SySteM .........coooiiiiiiiiiiiiic i

K4. Knowledge of VITAL AC POWER SUPPLY SYSTEM design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

K4.01 Transfer from-between preferred pewer-toand alternate power supplies ............ 3

K5. Knowledge of the operational implications or cause effect relationships as

they apply to VITAL AC POWER SUPPLY SYSTEM:
(CFR: 41.5/45.3)

K5.01 General principles of static inverter operation ...........ccccciviiiiiiiiiiiii s 2
K5.02 General principles of static switch operation ..........ccccvevreerieiiivccciieieeee s 2
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SYSTEM:

K/A NO.

K6.

K6.01
K6.02
K6.03

Al.

A2,

A2.01
A2.02
A2.03

A3.

A3.01

A4.

A4.01

SF6VAC Vital AC Power Supply
ABILITY IMPORTANCE
Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the VITAL AC POWER SUPPLY
SYSTEM: (CFR: 41.7 / 45.7)

AC Electrical power distribution system ..o, 3
DC power supply SYSEEM ......ccvviiiiiiiiiiiii 3
Static INVEIEr ... 3

Ability to predict and/or monitor changes in parameters associated with
operating the VITAL AC POWER SUPPLY SYSTEM controls including:
(CFR: 41.5/45.5)

None

Ability to (a) predict the impacts of the following on the VITAL AC POWER
SUPPLY SYSTEM; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

(0] T L= ] =T =P
Over voltage
Frequency changes in the system

Ability to monitor automatic operations of the VITAL AC POWER SUPPLY
SYSTEM including: (CFR: 41.7 / 45.7)

Transfer from preferred to alternate SOUrCe.......cccvevvviiiieiiii e 3

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Transfer from alternative source to preferred source ........ccccceeeviiiiiiiiiiiieeennns 32
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SYSTEM: SF61&C Instrumentation and Control Power Supply System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the INSTRUMENTATION AND CONTROL POWER SUPPLY SYSTEM and the
following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 ESF logic and control SyStem ..........occuuiriiiiininniirire i 4
K1.02 Plant information and control SyStem ..........cccvevceeeiiieeiensee e 4
K1.03 Makeup water condensate SyStem ........ccceeiviiiiiiienieee - 2
K1.04 Residual heat removal system .
K1.05 High pressure core flooder SYSteM .........coiieeeiiiieee i 2
K1.06 Reactor building cooling water System ........cccoovivimiriininir 2
K1.07 Reactor service water system

K1.08 SEIVICE AN SYSEEIM..ciiiuiieiiieieitis e e e s e e s e e s e e e e e e s s rrsn e e s eesnnanans
K1.09 INStrumeENt @ir SYSEEM . .. e e
K1.10 Drywell cooling system..............

Kl:i%ll AC electrical power distribution systé.m 4

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

K3. Knowledge of the effect that a loss or malfunction of the INSTRUMENTATION

AND CONTROL POWER SUPPLY SYSTEM will have on the following:
(CFR: 41.7/45.4)

K3.01 ESF logic and control SyStem ..........occummriiiiininniiriie i
K3.02 Plant information and control system .
K3.03 Makeup water condensate SyStem ........cccceeiiiiiiiiii -
K3.04 Residual heat removal SyStem .....ccccceeiiiiiiiii -

High pressure core flooder system.

Reactor building cooling water system .

K3.8807 Reactor service water system ......ccoovvevieiiieiceeiniiie e

K3.6908 SErVICE il SYSEEM..civiuiieiieeieirer e ee e e e e s e e e

K3.1809 Instrument air SYSteM.....ccccevriiiiiieiri e .

K3.110 Drywell cooliNg SYStEM.......uvriiiiiiiiiiiiiii e 3

K4. Knowledge of INSTRUMENTATION AND CONTROL POWER SUPPLY SYSTEM
design feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)
None

K5. Knowledge of the operational implications or cause effect relationships as

they apply to INSTRUMENTATION AND CONTROL POWER SUPPLY SYSTEM:
(CFR: 41.5/45.3)

None
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SYSTEM: SF61&C Instrumentation and Control Power Supply System
K/A NO. KNOWLEDGE IMPORTANCE
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the INSTRUMENTATION AND
CONTROL POWER SUPPLY SYSTEM: (CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution System ..........cccciiiiini 4
ABILITY
A1, Ability to predict and/or monitor changes in parameters associated with

operating the INSTRUMENTATION AND CONTROL POWER SUPPLY SYSTEM
controls including:
(CFR: 41.5/45.5)

None

A2, Ability to (a) predict the impacts of the following on the INSTRUMENTATION
AND CONTROL POWER SUPPLY SYSTEM; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

A2.01 (8] Lo [=T Y] =T [P P PP UPRRTTPTPTIN 3 3
Over voltage

A3. Ability to monitor automatic operations of the INSTRUMENTATION AND
CONTROL POWER SUPPLY SYSTEM including: (CFR: 41.7 / 45.7)
None

A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

None

NN T ‘[Formatted: Centered
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3.7

SF7APR
SF7ATLM
SF7APRM
SF7NBI
SF7RAD
SF7RTIS
SF7MRBM
SF7RWM
SF7SRNM
SF7ATIP
SF7ELCS
SF7PICS
SF7SPTM
SF7RSS

Instrumentation

Automatic Power Regulator System

Automated Thermal Limit Monitoring System
Average Power Range Monitor/Local Power Range Monitor
Nuclear Boiler Instrumentation

Radiation Monitoring System

Reactor Trip and Isolation System

Multi-channel Rod Block Monitor System

Rod Worth Minimizer System

Startup Range Neutron Monitoring System
Automated Traversing In-Core Probe System

ESF Logic and Control System

Plant Information and Control System
Suppression Pool Temperature Monitoring System
Remote Shutdown System
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SYSTEM: SF7APR Automatic Power Regulator System (APR)
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships and

between the AUTOMATIC POWER REGULATOR SYSTEM (APR) and the
following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Rod control and information SYSteM..........ceeveiiieerniieeee e
K1.02 Neutron monitoring SYSTEM .......oviviiiiiiii
K1.03 Recirculation flow control SYSteM.......ccoeeviiiiiiiiiiiiii e
K1.04 Steam bypass and pressure control system .
K1.05 Turbine CONtrol SYSEEM ....ccciiiiiiiiiiiiiiii
K1.06 Reactor water cleanup SYStem ........cccvueiiieiiiiirrr s
K1.07 Main generator .
K1.08 Automated thermal limit monitoring SyStem .........ccooiiiiiiiiiiiiii e 2
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Automatic power regulator digital controllers..........ccooevvmriiiniiinniiiiis 2
K3. Knowledge of the effect that a loss or malfunction of the AUTOMATIC POWER

REGULATOR SYSTEM (APR) will have on the following: (CFR: 41.7 / 45.4)

K3.01 Rod control and information SYSteM..........cueeviiieerr e 3

K3.02 Recirculation flow control system .3
K3.03 Steam bypass and pressure control system .2
K3.04 Turbine CONtrol SYSEEM ...civiiiiiiiiiiiiiiii s e er e e e e e e e sereaeennnes 2
K4. Knowledge of AUTOMATIC POWER REGULATOR SYSTEM (APR) design

feature(s) and/or interlocks which provide for the following: (CFR: 41.7)
K4.01 Determination of reactor criticality when Automatic Power Regulator is

IN QUEOMALIC MOAE...cii i it 2
K4.02 Trip of Automatic Power Regulator to manual when system or component

conditions are abnormal during execution of prescribed sequences.................... 2
K5. Knowledge of the operational implications or cause-effect relationships as

they apply to AUTOMATIC POWER REGULATOR SYSTEM (APR):
(CFR: 41.5/45.3)

K5.01 Main generator output

K5.02 Reactor power...........c.e...

K5.03 Rod pattern control.......... .
K5.04 ReACHIVItY CONLIOL...eiiiiiiiiiiii i
K5.05 Reactor water temperature during startup and shutdown..........cccccviiiiiiinninnnnn. 2
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SYSTEM:
K/A NO.

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

Al.

A1.01
A1.02
A1.03
A1.04
A1.05

A2.

A2.01

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09

SF7APR Automatic Power Regulator System (APR)
KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the AUTOMATIC POWER REGULATOR
SYSTEM (APR): (CFR: 41.7 / 45.7)

Plant information and control SyStem ..........cccevrireeiieeeesse e
Neutron monitoring SYSTEM ........oivviiriiiii i
Reactor water cleanup SYSteM ......ccccoviiiiiiiiiiii i
Steam bypass and pressure control system .
Turbine CoNtrol SYSLEM .....cciviiiiiiiiiiiie
Main generator SYStEM.........uviiiiiiiiiiiiir e
Rod control and information system.. .
Recirculation flow control SySteM........cocoviiiiiiiiiiiiir e

Automated thermal limit monitoring System ........cccccviiiiiiiiiiie e, 2

ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the AUTOMATIC POWER REGULATOR SYSTEM (APR) controls
including: (CFR: 41.5/45.5)

REACTOr POWEN ...iiiiiiiiiiiiii i
Reactor pressure..............
Main generator power output.
Reactor water temperature .... .
Power/flow Operating Map .......coeoiiiiiiiiriiein e

Ability to (a) predict the impacts of the following on the AUTOMATIC POWER
REGULATOR SYSTEM (APR); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

Fault detection while in automatic mode of operation ............evvvevviiiiiinnnn. 3 3

Ability to monitor automatic operations of the AUTOMATIC POWER
REGULATOR SYSTEM (APR) including: (CFR: 41.7 / 45.7)

Dedicated operator interface indications..........coccuveereiriieissiiieiie e
Verification of proper functioning/operability ....
Annunciator and alarm signals...........cccceeeeiieiiiiiiiiiene e
Reactor power .
(000 I 1 (o PO PP PPPPPN
Control rod POSItION ..vvvveiiiiiiiiiriiiie s
Reactor pressure .
Reactor water temMperature .........ceviveeeiii e e ee e
Main generator OUEPUL .......oviiiiiiii s
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SYSTEM: SF7APR Automatic Power Regulator System (APR)
K/A NO. IMPORTANCE

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

A4.01 Console controls to set up various automatic power regulator
MOAES Of OPErALION ... .evieirreeeirire e e e s e e e e nnnes 3

NUREG XXXX Rev. 0 3.7-4



SYSTEM: SF7ATLM Automated Thermal Limit Monitor (ATLM)

K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the AUTOMATED THERMAL LIMIT MONITOR (ATLM) and the following
systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Rod control and information SYSteM..........ceeeviiiiereiireee e 2
K1.02 Automatic power regulator SYSteM.........coiiiiriiiiiini e 2
K1.03 Feedwater control system .
K1.04 Recirculation flow CONtrol SYSteM.......uvveriieeeeeiree e 2
K1.05 Neutron monitoring SYSTEM .......coiviiiiiiiiii i 2
K2. Knowledge of bus or division power supplies to the following:
(CFR: 41.7)

K2.01 Automated thermal limit monitor system controllers.........cccccciiiiininiiiinennnnn. 2
K3. Knowledge of the effect that a loss or malfunction of the AUTOMATED

THERMAL LIMIT MONITOR (ATLM) will have on the following:
(CFR: 41.7/45.4)

K3.01 Rod control and information system
K3.02 Recirculation flow control system...... .
K3.03 Automatic power regulator SYSteM.........ooiiiiiiiiiiiir e
K4. Knowledge of AUTOMATED THERMAL LIMIT MONITOR (ATLM) design
feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)
K4.01 Rod withdrawal BIOCKS/EITOIS ..vuuuiiieiiiiiiiieeeereie e v e e e e ee e e e eeanas
K4.02 Bypassing an automated thermal limit monitor channel .
K4.03 Inhibiting an increase in recirculation flOW..........coociiiiiiiiie i

K5. Knowledge of the operational implications or cause-effect relationships as
they apply to AUTOMATED THERMAL LIMIT MONITOR (ATLM):
(CFR: 41.5/45.3)

None
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SYSTEM:
K/A NO.

Ké6.

K6.01
K6.02

K6.03

Al.

A1.01
A1.02
A1.03
A1.03

A2.

A2.01
A2.02
A2.03
A2.04

A3.

A3.01
A3.03
A3.04
A3.05

A4.

A4.01

SF7ATLM Automated Thermal Limit Monitor (ATLM)
KNOWLEDGE IMPORTANCE
Knowledge of the effect of the following plant conditions, system malfunction

or component malfunctions will have on the AUTOMATED THERMAL LIMIT
MONITOR (ATLM): (CFR: 41.7 / 45.7)

Recirculation flow CONtrol SYSteM.......uvveriiieeee e 2
Feedwater control system input (cleanup water flow, feedwater temperature
and total feedwater flow t0 RPV) ....cociiiiiiiiiiiiiiiiiiiii s 2
Neutron monitoring SYSteM .......ccccviiiii s 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the AUTOMATED THERMAL LIMIT MONITOR (ATLM) controls
including: (CFR: 41.5/45.5)

0T [0 T o] PR
Status of control rod withdrawal blocks
Status of recirculation flow increase blocks............ccccvvvveeenn.
Automated thermal limit monitor channel bypass status

Ability to (a) predict the impacts of the following on the AUTOMATED
THERMAL LIMIT MONITOR (ATLM); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

POWET SUPPIY 10SS .uuvurtiiiiiiiiiiiesises s e e e er e ee e ee e s
Loss of neutron Monitoring iINPUL..........eeeeeeiriiiiiiiiiie e
Automatic self-bypass of the ATLM protective features .
Failure of one or both channels of ATLM ...ccuviiiiiiiiiiereien i

Ability to monitor automatic operations of the AUTOMATED THERMAL LIMIT
MONITOR (ATLM) including: (CFR: 41.7 / 45.7)

System indications and alarms on control room panels and backpanels.......... 2
Control rod withdrawal blocks .2
Inhibit of recirculation flow increase..
Automatic bypass below low power setpoint

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Controls to bypass/unbypass an ATLM Channel............uueviuiiiiiiiiiiisnnneneeneenns 2
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.15

K2.

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10

SF7APRM Average Power Range Monitor/Local Power Range Monitor System
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE MONITOR
SYSTEM and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr 4
Multi-channel rod block monitor System .........coccciiiiiiiiiiniii i 3
Safety parameter display SYyStem ........ccovviiiiiiiiiiiiiiii

Rod control and information system .
Automated traversing incore probe SyStem........ccccviiiiiiiinieini 2
REACLOr PreSSUrE VESSEI ....vvviiiiiiiiiiiiriii it

Automatic power regulator system. .
Recirculation flow control SySteM........cocoviiiiiiiiiiiiir e
ESF logic and CONtrol SYStEM .......ooiiuviiiiiieeei e e
Vital AC power supply system..............
Automated thermal limit monitor system.
Primary containment system ..
Rod worth minimizer system ..
Feedwater control system ............. .
Automatic depressurization SYStem ........cccvcviiiriiniirr

Knowledge bus or division power supplies to the following: (CFR: 41.7)

Local Power Range Monitor detector channels...........oooiiiiiiiniiiiiiniiiieeens 2
Average Power Range Monitor channels .
Oscillation power range monitor ChannEels .............ccceeieeiiii i 2

Knowledge of the effect that a loss or malfunction of the AVERAGE POWER
RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM will have on the
following: (CFR: 41.7 / 45.4)

Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr
Recirculation flow control system......
Rod control and information system..
Reactor power indication...............

Multichannel rod block monitor-..
Core thermal limit calculations......
Automatic power regulator system.
ESF logic and control system.....
Automated thermal limit monitor system. .
Rod worth minimizer SYStEM ....ccoceviiiiiii e
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SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

K4.08
K4.09

K5.

K5.01
K5.02
K5.03

Ké6.

K6.01
K6.02
K6.03
K6.04

SF7APRM Average Power Range Monitor/Local Power Range Monitor System
KNOWLEDGE IMPORTANCE
Knowledge of AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE

MONITOR SYSTEM design feature(s) and/or interlocks which provide for the
following: (CFR: 41.7)

Rod withdrawal BIOCKS ........cooiiiiieieieee e 4
Reactor SCram SignalS ..........eeeiiiiiiiiiiiiii i 4
Individual LPRM detector replacement ......c.uvueruiiririeruiis s sseee e 2
Alarm seal=-in ........cooeviiiiiiiiieeenene

APRM flow biased trip setpoints

Multichannel rod block monitor setpoints..........cccuvrrriiniiiiiii s 4
Sampling of overall core power in each APRM (accomplished through

LPRM assignments and symmetrical rod patterns) ...........cccccvveereeiiiiiiinnnnes 3
Detection of power 0SCIllations ........cccevviiiiiiiiiiiieccecr e 4
Inhibit of automatic initiation of ADS..........ceeeviiiiiiiiiiirrren e 4

Knowledge of the operational implications or cause-effect relationships as
they apply to AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE
MONITOR SYSTEM: (CFR: 41.5/45.3)

LPRM detector location and core symmetry .........cceeeevieevvieiieeeviennsesssinnnnnns
Core flow effects on APRM trip Setpoints........cccvvvererriveeennnns
Assignment of LPRM's to specific APRM channels

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the AVERAGE POWER RANGE
MONITOR/LOCAL POWER RANGE MONITOR SYSTEM: (CFR: 41.7 / 45.7)

Reactor trip and isolation SyStem .......ccceevieiiiiiiiiiiicer e, 4
Automated traversing incore probe SYyStem........ccccviiiiiiiirieieeeeeeesiiieieeeenn 2
Rod control and information system .
Vital AC power supply SYStEM ......c.cuvriiiiiiiiiiiiiii e
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08

A3.

A3.01
A3.02
A3.03
A3.04
A3.05

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

SF7APRM Average Power Range Monitor/Local Power Range Monitor System
ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE
MONITOR SYSTEM controls including: (CFR: 41.5/ 45.5)

Reactor power iNdiCatioN..........cuiiiiiiiiirie i 4
Reactor trip and isolation system Status ...........cccvvvreeviiiiiniiinii s 4
Control rod bIOCK StAtUS .........uuviiiiiieii e

Scram and rod block trip setpoints. .
Indications and @larmS........cceevviieeririiririr e e
APRM (gain adjustment factor) ........c.veuriiereeeiiree e

Ability to (a) predict the impacts of the following on the AVERAGE POWER
RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM; and (b) based on
those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: (CFR: 41.5 / 45.6)

RO
LOSS Of POWET SUPPIY wuuvriiiiiiiiieeiie e e e eer e ee e s
Upscale or downscale trips.....
Inoperative trip (all causes)....
Scram trip signals...............
Rod block signals................
Loss of reactor recirculation flow signal............cccoovveeiierinnnne
Core flow channels upscale/downscale.............uevvvevrvunnennnnnnn
Faulty or erratic operation of detectors/systems

S
3
4
4
4
4
4
4
3

Ability to monitor automatic operations of the AVERAGE POWER RANGE
MONITOR/LOCAL POWER RANGE MONITOR SYSTEM including:
(CFR: 41.7 /45.7)

Panel indiCatioNS ........ueiiiiiiiees e
Annunciator and alarm signals.............

Reactor trip and Isolation System status .
Control rod block status ..........c.cceeeeens .
Inhibit of automatic initiation Of ADS..........ceuuuiiiiiimi s

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

APRM back panel SWItChES ......uuuuurriiuiiiiiiriris s er e e en e eneeens 2
LPRM back panel SWItChesS..........oiiiimiiiiniiirir s 2
OPRM back panel SWitChes..........ccvviviiiiiiiiiii 2
Trip bypasses

Bypass an APRM/LPRM channel...........ccovviiiiiiiiiiiiiiiniesinnssssn e 2
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SYSTEM: SF7NBI Nuclear Boiler Instrumentation
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the NUCLEAR BOILER INSTRUMENTATION and the following systems: (CFR:
41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr 4
K1.02 Neutron monitoring SYSTEM ........oivviiriiiii i 3
K1.03 ESF logic and CONtrol SYStEM .......ooiiiuuiiiiiieie e 4
K1.04 Safety/relief valves .
K1.05 Recirculation flow CONtrol SYSteM.......uvveriieeeeeiree e 3
K1.06 Feedwater control SyStem ... 4
K1.07 Feedwater system .
K1.08 REACLOr PreSSUIE VESSEIl ..vvuviruiiiiiiiiiaiiieiiie s ei s s e eeeees e es e e e s e 3
K1.09 Steam bypass and pressure CoONtrol SYStEM ........uuuiruuuriuiiiiiisieinsrsrseeeneeeeeaes 4
K1.10 Remote shutdown system .........cccovvvimiiiniiiiniiir s

K1.11 Alternate feedwater injection system
K1.12 Control rod drive system...............

K1.13 Alternate reactor shutdown system

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

K3. Knowledge of the effect that a loss or malfunction of the NUCLEAR BOILER

INSTRUMENTATION will have on the following: (CFR: 41.7 / 45.4)

K3.01 Reactor trip and isolation system
K3.02 Leak detection and isolation system ....

K3.03 Reactor core isolation co0liNg SYSteM......ccuiiiiiiiiiiiiiiii e
K3.04 High pressure core flooder SYSteM ..........ceiiiiiiiiiiiiiiiiiie e
K3.05 Residual heat removal...........cccceeeee.

K3.06 Automatic depressurization system

K3.07 Relief/safety valves .........

K3.08 Alternate rod insertion ..............

K3.09 Recirculation flow control system ..

K3.10 Feedwater control system ..

K3.11 Feedwater system .............

K3.12 Main turbine ......cccceeiiiiiiinnnn.

K3.13 Emergency diesel generators .

K3.14 Alternate reactor shutdown system...

K3.15 Reactor pressure VESSEl .......uuuuiiisiiiisiiiasiineieieeeseeensensseeans .
K3.16 Loose parts detection in the primary system........cccccceiiiiiiiiiiiiies 3
K3.17 Reactor recirculation SYyStem .........occciiiiiiiirr 3
K3.18 Steam bypass and pressure CoONtrol SYStEM ........uuuirururuuiiiiiisiiissssreeeeneeeenaes 3
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SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09
K4.10
K4.11

K5.

Ké6.

K6.01
K6.02

Al.

A1.01
A1.02
A1.03

A2.

A2.01
A2.02

SF7NBI Nuclear Boiler Instrumentation
KNOWLEDGE IMPORTANCE

Knowledge of NUCLEAR BOILER INSTRUMENTATION design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

Reading of nuclear boiler parameters outside the control room ...........cccceeees 4
Physical separation of sensors .
RedUNdanCy Of SENSOIS ......vvveiiiieeiesiieeeeseee e e e eeennnes
Inputs to the reactor trip and isolation system...........vuviiiiiiiiiiiiiieeeees
Initiation of the emergency core cooling systems

Initiation of the leak detection and isolation system.........cccoccevvviiveeriineennnns 4
Protection for the main turbine from high moisture carryover ...........ccccvvuvees 2
Protection against filling the main steam lines from the feedwater system ..... 3
Inputs to alternate reactor shutdown SYStEM.........ceuvuruiiiiiiiiiiiisirre e 4
Reactor vessel overpressure proteCtion .........cccceevvivivieeieeerieessssssrs 4
Temperature compensation for water level indication........cccccevevvcvvviieeeeennnn. 3

Knowledge of the operational implications or cause effect relationships as
they apply to NUCLEAR BOILER INSTRUMENTATION:
(CFR: 41.5/45.3)

None
Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the NUCLEAR BOILER
INSTRUMENTATION: (CFR: 41.7/45.7)

AC electrical power distribution System ..o, 2
DC electrical power supply SYySt€M .......ccooviiiiiiiiiiiciciceeeee e 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the NUCLEAR BOILER INSTRUMENTATION controls including:
(CFR: 41.5/45.5)

Control room iNdiCatioNS ........ccuvveeeeiniinrirree e
Removing or returning a transmitter from/to service .
SYSEEM VENEING .ueeiriiiiiiiie i

Ability to (a) predict the impacts of the following on the NUCLEAR BOILER
INSTRUMENTATION ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO
LOSS Of POWET SUPPIY +uvuvuiiiiiiiiiieieie e e i ee i e ee e e e e e eeeee e ae s n s 2 3
Failure of nuclear boiler instrumentation ...........cccueeeviiiiesiiiiieeir e 2 3
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SYSTEM:

K/A NO.

A3.

A4.

A4.01

SF7NBI Nuclear Boiler Instrumentation
ABILITY IMPORTANCE

Ability to monitor automatic operations of the NUCLEAR BOILER
INSTRUMENTATION including: (CFR: 41.7 / 45.7)

None

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Channel select CONLIOIS .....uuuuiiiiiiiiiiee e e e e e e 3
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SYSTEM: SF7RAD Radiation Monitoring System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the RADIATION MONITORING SYSTEM and the following systems:(CFR: 41.2 to
41.9/45.7 to 45.8)

K1.01 Main Steam SYSEEM ....coceiiiiiiii i
K1.02 Offgas SYSEEIM ..eeiieeieeerree e s e e e s e e e s nne e s
K1.03 Plant SEACK ......eeieeiiii e
K1.04 Reactor building cooling water system .
K1.05 Radioactive waste treatment SyStem ........cccooviiiiiiii
K1.06 Reactor building HVAC SyStemM........coccuiiiiiiiniiiiriii e
K1.07 Fuel building HVAC system .
K1.08 Service building HVAC SYSEEM ......ceiiiiiiiiiiiiiiieee e
K1.09 Leak detection and isolation SyStem ..........cceeerviiiiiiiiiiiiieies s
K1.10 Turbine building HVAC system....... 2
K1.11 Radwaste building HVAC system 3
K1.12 Vital AC power supply system. 2
K1.13 Instrument air system............ .2
K1.14 ESF logic and control system.. .3
K1.15 Standby gas treatment system .. 3
K1.16 Makeup water purified system... 2
K1.17 Control building HVAC system 3
K1.18 Extraction system .......cccceeernn 3
K2. Knowledge of bus or electrical power supplies to the following: (CFR: 41.7)
K2.01 Main steamline radiation MONItOrS .......cooveiiiiii i 2
K2.02 Offgas radiation monitoring system...

K2.03 Plant stack radiation monitoring

K2.04 Radwaste liquid radiation monitoring system

K2.05 Reactor building HVAC MONItors .........cccuveieieiiieiiniiiiieeeeenn

K2.06 Area radiation monitors ................

K2.07 Control room ventilation monitors

K3 Knowledge of the effect that a loss or malfunction of the RADIATION

MONITORING System will have on the following: (CFR: 41.5/ 45.3)

K3.01 Station liquid effluent release MONItONNG ....c.cevveviireririiiee e
K3.02 Station gaseous effluent release monitoring
K3.03 Offgas SYSEEM .....uiiiiiiiiiee et

K3.04 Reactor building HVAC .
K3.05 Drywell sump liquid diSCharge .........ccccuvreiiiiniiiiiiiii s
K3.06 Radwaste building ventilation ...........ccccviiiiiii

K3.07 Control building HVAC SYSEEM ......eviiiriiiiiiiiiiiee e
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SYSTEM:
K/A NO.
K4.
K4.01
K4.02

K4.03

K5.

K5.01
K5.02
K5.03
K5.04

K6

K6.01
K6.02

Al.

A1.01
A1.02

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07

A2.08
A2.09

SF7RAD Radiation Monitoring System
KNOWLEDGE IMPORTANCE

Knowledge of RADIATION MONITORING System design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

REAUNAANCY ...t 3
Automatic actions to contain the radioactive release

in the event that the predetermined release rates are exceeded ................... 4
Fail safe tripping of process radiation monitoring

logic during conditions of instrument failure ..........ccccceiiiiiiiiiiiie s 4

Knowledge of the operational implications or cause effect relationships as
they apply to RADIATION MONITORING SYSTEM:
(CFR: 41.7 / 45.4)

Hydrogen injection operation's effect on process radiation indications............ 2
Drywell sump liquid diSCharge ..........occcvmririniiiinniiiniee s

Turbine gland seal condenser exhaust .... .
Fuel handling area ventilation €Xxhaust ............ooiiiiiiiiiiiiniiiii s

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the RADIATION MONITORING
SYSTEM: (CFR: 41.7 / 45.7)

Vital AC power SUPPIY SYSEEM .. .uuuuuuiriiiiiiiiiiisisee e s ee s e e e e es e e es s eeeeeeeeeee s e aessnannees 2
Leak detection and isolation SyStem...........ccoveiiviieiiiiiiiiciciere s 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the RADIATION MONITORING SYSTEM controls including:
(CFR: 41.5/45.5)

Alarms and indications associated with normal operations
Alarms and indications associated with surveillance testing

Ability to (d) predict the impacts of the following on the RADIATION
MONITORING SYSTEM ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

Fuel element failure
AC electrical faillure ...oiuieiieei e
DOWNSCAIE tHPS .evvriiiiiiiiiiiiiiii i
Offgas system failure .
Low spent fuel Pool [EVEI .......ccoiieiiiiiiiie - 3
Loss of coolant acCident .......cccceveeiiiiiiii e ———————— 4
Leakage and/or breaks from contaminated systems to

atmosphere or to other process SYStEMS .....ovvevvviviviiiiiiriir e
Refuel floor handling accidents/operations
Low reactor water level during refueling operations
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SYSTEM:
K/A NO.

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07

A4.

A4. 01

SF7RAD Radiation Monitoring System
ABILITY IMPORTANCE

Ability to monitor automatic operations of the RADIATION MONITORING
SYSTEM including: (CFR: 41.7 / 45.7)

Offgas system isolation iNdICAtioNS .........cevriieriiriiiei e
Liquid radwaste isolation indications .
Radwaste handing interlocks ..........ccovviiiiiiiiiiiiii s

Drywell LCW or HCW sump isolation indications ............ccceevvvvevvevnnnnnnnnnnnnn 3
Ventilation system isolation indications .
Display iNdiCAtioNS ........cccuuiiiiiiiii
Containment isolation iNdications ...........cccvveeviiiniiiiii e

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

Manually trip process radiation monitor 10giC .......cevvvvvvvevvieemieenneirinnns 3
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13

K2.
K2.01

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

K3.07
K3.08
K3.09

SF7RTIS Reactor Trip and Isolation System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the REACTOR TRIP AND ISOLATION SYSTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

Neutron monitoring SYSTEM .......coiiiiiriiiii i 4
Nuclear boiler SyStem.........uuviiiiiii 4
Vital AC power SUPPIY SYSEEM .. .uuuuuiiriiiiiiiiiiiss i ee s s ee s e e e e es e e es s eeeseeeeeee s e aesseannees 3

Control rod drive system .
Main SteaM SYSEEM ...oiiiiiiiiiiiiii

Suppression pool temperature monitoring SyStem...........eveeiiiiiiiiiiseneeee s 3
Rod control and information system .
Recirculation flow control SySteM........cocoviiiiiiiiiiiiir e
Leak detection and isolation system
ESF logic and control system............
Direct current power supply System .........ccccviniiiinnniininnnnnns
Feedwater control System ........ccccoviiiiiieiin e
Instrumentation and control power supply system

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
RTIS 10GIC ChANNEIS ...ccoiiiiiiiiie i 3

Knowledge of the effect that a loss or malfunction of the REACTOR TRIP AND
ISOLATION SYSTEM will have on the following: (CFR: 41.7 / 45.4)

Leak detection and isolation System ..........cccoiiiiiniiiini
RPS logic channels ..........ccccveeeeeiiiiiiiiinneenn.
Scram air header solenoid operated valves
[RCT= Lo g 010 1= PP PPPPPPPTR
Reactor coolant primary system integrity.........coccueeriiiiiininiiiiiie e
The magnitude of heat energy that must be absorbed by the containment

during accident/transient conditions..
Recirculation flow control system...
ESF logic and control system..... .
Feedwater CONtrol SYSLEM ... .cciiieiiieiiiie e

NUREG XXXX Rev. 0 3.7-16



SYSTEM:
K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K4.07

K5.

K5.01

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

Al.

A1.01
A1.02
A1.03
A1.04

SF7RTIS Reactor Trip and Isolation System
KNOWLEDGE IMPORTANCE

Knowledge of REACTOR TRIP AND ISOLATION SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

System redundancy and reliability .........ccociiiiiii
The prevention of a reactor scram following a single component failure . .
Manual system activation ..........c.coviiiiii
Complete control rod insertion following scram signal generation .................
Control rod insertion following RPS system electrical failure ........ccccccoeeiinnnees
Operation with the neutron monitoring system selection

switch in non-coincident POSItioN ..........oociiiiiiii 3
Initiation of the “scram follow” function following a reactor scram signal........ 4

Knowledge of the operational implications or cause effect relationships as
they apply to REACTOR TRIP AND ISOLATION SYSTEM:
(CFR: 41.5/45.3)

Specific 10giC arraNgEMENTS ........eeieeiiiiiiiiiiiieie e 3

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REACTOR TRIP AND ISOLATION
SYSTEM: (CFR: 41.7 / 45.7)

Vital AC power supply system (OE) ....ccccceeriieiiieiiiiiiiieieieees s eeeeeeeeeeessesesseannees 3
Neutron monitoring system .
Main StEAM SYSTEM ...iiiiiiii i ie e e s e rr e s e e e e e e e e e e e e rennan
Main CONAENSEr VACUUM ....uuuiieieiaiseeeesee e e e e e er e e e eeeeeeeeeeeeer e eesnerssnensnnsnnnnas
Leak detection and isolation system.. .
Control rod drive SYSEEM ....ccieiiiiiie e

Suppression pool temperature monitoring SYyStem.........cucieeiiiiiiiiieieeenn s 3
Direct current power supply system .
Instrumentation and control power supply System ........cccviiiiiiiiiiiniinnns 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the REACTOR TRIP AND ISOLATION SYSTEM controls including:
(CFR: 41.5/45.5)

[ET= Lo g 010 1= PP PPPPPPPPR
Reactor water level .
REACLOr PrESSUIE ..vvvviriiiiiiiiiiiiiisis i

Control rod POSILION ..vvveviiiiiiiriiiiiie e 3

NUREG XXXX Rev. 0 3.7-17



SYSTEM: SF7RTIS Reactor Trip and Isolation System
K/A NO ABILITY IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the REACTOR TRIP AND
ISOLATION SYSTEM; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/ 45.6)

RO SRO
A2.01 RTIS power SUPPlY failUre .....ceeiieeeeeiieee e 2 4
A2.02 Neutron monitoring system Signal...........ceceeviiiiiiiiiiieie e 4 4
A2.03 RTIS logic channel failure . 4
A2.04 High reactor POWET ......cooiiiiiiiiii i 4
A2.05 High reactor PreSSUe .........uuviiiiiiiiiiiiir e 4
A2.06 Low reactor level . 4
A2.07 High main steam liN€ flOW ........ceiiiiiiiiiiiie s 4
A2.08 Low main steam liNE PrESSUME ...ceeevieeeiieiiieeeeee e ae s 4
A2.09 High drywell pressure ............... 4
A2.10 Turbine stop valve closure signal 4
A2.11 Control valve fast closure Signal...........cccveeriieeernieeessiieennnnns 4
A2.12 Main steamline isolation valve closure........cccccoooiiiiiiiieeeenennn. 4
A2.13 LOW CONAENSEr VACUUM......uuuiiiiiiiriiiiiirrrieeee e e s essnnneeeeee e e 4
A2.14 Low control rod drive charging header pressure 4
A2.15 Changing mode switch position .........ccccocciiieeiiiiinniniiiiee, 4
A2.16 Complete scram signal.............. 4
A2.17 Half-MSIV isolation signal.... 2
A2.18 Complete MSILV isolation signal............... 4
A2.19 High main steam line tunnel temperature... . 4
A2.20 High suppression pool teMPErature. ........ccueeriiiiiiiurereeeeee e 4
A3. Ability to monitor automatic operations of the REACTOR TRIP AND ISOLATION

SYSTEM including: (CFR: 41.7 / 45.7)

A3.01 REACLOr POWET ..vviviiiiiiiiiiiii s
A3.02 Control rod position ..........ccoeeeeveenn

A3.03 Control room indications and alarms

A3.04 End-of-cycle recirculation pump trip.. .
A3/05 Main tUrbINE TP .uveuririii s ——————
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Reactor mode SWItCh .........uuviiiiiiiiiie e
A4.02 Manual scram pushbUTONS. ..o
A4.03 Manual scram reset SWItCh .......cooeevieiiiie e
A4.04 Divisional manual main steam line isolation switch .
A4.05 Control rod drive charging pressure trip bypass switCh............cccoovviiiiniinnnns
A4.06 Divisional RPS/MSIV sensor bypass SWiItCh...........ccceevviiiriiiiriiinvinnninsinn.
A4.07 Divisional RPS/MSIV trip logic function trip bypass switch .
A4.08 Main steam line isolation bypass SWitCh..........coocvmiiiiiiiiniii
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04

K2.
K2.01

K3.

K3.01

K4.

K4.01
K4.02
K4.03
K4.04
K4.05

K5.

K5.01
K5.02
K5.03

Ké6.

K6.01
K6.02
K6.03
K6.04

SF7MRBM Multi-Channel Rod Block Monitor (MRBM) System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the MULTI-CHANNEL ROD BLOCK MONITOR SYSTEM (MRBM) and the
following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

Average power range/local power range monitor sub-system..........cccceeeveeeen 2
Rod control and information SYSteM..........ceeeviiiiereiireee e 3
Vital AC power SUPPIY SYSEEM .. .uuuuuiiriiiiiiiiiiiss i ee s s ee s e e e e es e e es s eeeseeeeeee s e aesseannees 2
Automated thermal limit monitor system .......ccoeeevviiiiii e 2

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Multi-channel rod block monitor channels...........ccccccevveiviiiivieiivicine, 2

Knowledge of the effect that a loss or malfunction of the MULTI-CHANNEL
ROD BLOCK MONITOR SYSTEM (MRBM) will have on the following:
(CFR: 41.7/45.4)

Rod control and information SyStem........cceeeiiiiiiiiiiieie s 3

Knowledge of MULTI-CHANNEL ROD BLOCK MONITOR SYSTEM (MRBM)
design feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Rod withdrawal BIOCKS ..........ceeiiiiiiiiiiiiei s
Allows manual or auto setup of rod block lines during power increase.. .
Automatic setdown of rod block lines during power reduction............ccccccc.....
INILIAtIoN POINt.....ueiiiiiiiii
Bypass an MRBM Channel........cccouiiieiiiiiiiiiiii e

Knowledge of the operational implications or cause effect relationships as
they apply to MULTI-CHANNEL ROD BLOCK MONITOR SYSTEM (MRBM):
(CFR: 41.5/45.3)

Trip reference SEIECION. ... ..cuiviiiiiiriiii e e e ee e e e e e resreannees
Local power range monitors ... .
CoNtrol rod SEIECHION ...uveie e it e e

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the MULTI-CHANNEL ROD BLOCK
MONITOR SYSTEM (MRBM): (CFR: 41.7 / 45.7)

Vital AC power supply SYStEM .....c.ceuviiiiiiiiiiiiiri e
Local power range monitor detectors .......cccvviirriiine e
Automated thermal limit monitor system. .
COore flOW SIGNAL......eeeeieieieieiiiii et
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SYSTEM:
K/A NO.

Al.

A1.01

A2.

A2.01
A2.02
A2.03
A2.04
A2.05

A3.

A3.01
A3.02
A3.03
A3.04
A3.05

A4.
A4.01

A4.02
A4.03

SF7MRBM Multi-Channel Rod Block Monitor (MRBM) System
ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the MULTI-CHANNEL ROD BLOCK MONITOR SYSTEM (MRBM)
controls including: (CFR: 41.5/45.5)

LA ST (=121 PP 2

Ability to (a) predict the impacts of the following on the MULTI-CHANNEL ROD
BLOCK MONITOR SYSTEM (MRBM); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

RO SRO
Withdrawal of control rod in high power region of core.......ccccccoeeviiiiiiineenenn. 3 3
Loss or reduction in core flow (flow comparator) ................... 2
Loss of associated APRM channel..........ccocovverniieeninienennneens 2
Power supply loss 2
Multi-channel rod block monitor upscale or inoperable 2

Ability to monitor automatic operations of the MULTI-CHANNEL ROD BLOCK
MONITOR SYSTEM (MRBM) including: (CFR: 41.7 / 45.7)

Control room indications and alarms ............ceeeeviiiiiiiiiiene e
Verification or proper functioning/operability ........ccccceeeviinnne
Back panel indications..........cccviiiiiiiiiinieeicee e
Automatic setup when in automatic rod withdrawal mode
Automatic setdown of setpoint during power reduction ...........ccccvrveeersnnennn.

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

MRBM back panel switches, indications and indicating lights
Trip bypasses.......ccccvvvvveees
"Setup" pushbutton
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03

K2.
K2.01

K3.

K3.01

K4.

K4.01
K4.02
K4.03

K5.

K5.01
K5.02
K5.03
K5.04
K5.05

Ké6.

K6.01
K6.02
K6.03
K6.04

SF7RWM Rod Worth Minimizer System (RWM)
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the ROD WORTH MINIMIZER SYSTEM (RWM) and the following systems: (CFR:
41.2 to 41.9 / 45.7 to 45.8)

Rod control and information SYSteM..........cueeviieereiieeee e 3
Neutron monitoring SYSTEM ........oivviiriiiii i 3
Vital AC power SUPPIY SYSEEM .. .uuuuuiiriiiiiiiiiiiss i ee s s ee s e e e e es e e es s eeeseeeeeee s e aesseannees 2

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Rod worth minimizer CIFCUItIY ......ooviciiriiiecc e 2

Knowledge of the effect that a loss or malfunction of the ROD WORTH
MINIMIZER SYSTEM (RWM) will have on the following: (CFR: 41.7 / 45.4)

Rod control and information System........coeoeviiiiiiiiiiieic s 3

Knowledge of ROD WORTH MINIMIZER SYSTEM (RWM) design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

INSEIt DIOCKS ...ttt
Withdraw blocks
Automatic bypass above low power setpoint

Knowledge of the operational implications or cause-effect relationships as
they apply to ROD WORTH MINIMIZER SYSTEM (RWM): (CFR: 41.5/45.3)

LOW POWET SEL POINT .evvvuieiiieiiiiesseeseses e e erases e s eserrn e s e e eren s e e eerns e e e eenennns
Low power alarm point
Rod groups and steps.........

Withdraw block................... .
INSEIt DIOCK ...t

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the ROD WORTH MINIMIZER SYSTEM
(RWM): (CFR: 41.7 /45.7)

Vital AC power SUPPIY SYSEEM . .uuuuuuiriiiiiiiiiiisssee e s ee s ee e e e es e e es s eeeseee e e e s e aessnannees
Rod control and information system.. .
Neutron monitoring SYSTEM .......coiiiiiriiiiii i
SEUCK CONEIOI FO ..o e e e e e e e e e e
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02

A2.

A2.01
A2.02
A2.03
A2.04

A3.
A3.01
A3.02
A3.03
A4.

A4.01
A4.02

SF7RWM Rod Worth Minimizer System (RWM)
ABILITY IMPORTANCE

Ability to predict and/or monitor changes in parameters associated with
operating the ROD WORTH MINIMIZER SYSTEM (RWM) controls including:
(CFR: 41.5/45.5)

ROA POSILION 1.ttt 3
Status of control rod movement bIOCKS ........eveeeiiiiiiiiirinieiee e e 3

Ability to (a) predict the impacts of the following on the ROD WORTH
MINIMIZER SYSTEM (RWM); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

SRO
POWET SUPPIY 10SS .uuvuruiiiiiiiiiiiisiies e e e er e ee e ee e 3
Stuck control rod .........ccoveeenenns 3
Out of sequence rod movement. . 4
RWM hardware/software failure............ueeeeiiiiiisiiiiiieen i 3

Ability to monitor automatic operations of the ROD WORTH MINIMIZER
SYSTEM (RWM) including: (CFR: 41.7 / 45.7)

System iNAICALION ....uvvrviiiiiiiiiiii
Control rod movement blocks .
Automatic bypass above the low power setpoint

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Bypass single channel of the rod worth minimizer Circuitry ........ccccccoevvivienens 3
Dual channel bypass for special operations.............cccvveviiiiriiieiiiinini. 2
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09

K2.
K2.01

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08

K5.

K5.01

SF7SRNM Startup Range Neutron Monitoring (SRNM) System
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the STARTUP RANGE NEUTRON MONITORING (SRNM) SYSTEM and the
following systems:

(CFR: 41.2t041.9/45.7 to 45.8)

Reactor trip and isolation SyStem ........cccuvvviiiiiiiiii 4
Rod control and information SyStem.........cooviiiiiiiiiiiiiiccre e 3
Reactor pressure vessel
Primary containment SYStem ........ooiiiiiiiiiini
ESF logic and control SYStem .......cooieuiimiiiiiiniiriri e
Automatic power regulator system.
Vital AC pOWET SUPPIY SYSEEM ..uvvvurriiuriiiiiiiiiiissssssss e s ss s s s ss s s s s s es s e e eseseeseesseeeseesssenns
Alternate reactor shutdown system

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Startup range neutron monitoring channels/detectors ............cccceeeeeriinniiiiinennnn. 2

Knowledge of the effect that a loss or malfunction of the STARTUP RANGE
NEUTRON MONITORING (SRNM) SYSTEM will have on the following:
(CFR: 41.7 / 45.4)

Reactor trip and isolation SYyStemM .......cooiiiiiiiiiiiiceercrererr
Rod control and information system..
Reactor power iNndiCatioNS ......cccceiiieiiiiiiiie e
Automatic power regulator SyStem.........ooiciiiiiir
ESF logic and control system
Alternate reactor ShUEdOWN SYStEM.......iviiiiiiiiiiiiiiii s

Knowledge of STARTUP RANGE NEUTRON MONITORING (SRNM) SYSTEM
design feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Rod withdrawal blocks
Reactor scram signals
Gamma compensation
Different power determination methods (counting and Campbelling technique)....
Bypassing a startup range neutron monitoring channel ...........cccceceiiiiiiiinninennn,
SRNM indications when changing reactor mode switch position .
Non-coincidence scram signals during initial fuel loading...........
LA g Y= o TP PPPPPPT

Knowledge of the operational implications or cause effect relationships as
they apply to STARTUP RANGE NEUTRON MONITORING (SRNM) SYSTEM:
(CFR: 41.5/45.3)

(€71 a1 a0 T= e [ 1ol 10011 = | o] o TS RPN 2
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SYSTEM:
K/A NO.

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05

Al.

A1.01
A1.02
A1.03
A1.04
A1.05

A2.

A2.01
A2.02
A2.03
A2.04

A3.

A3.01
A3.02
A3.03
A3.04
A3.05

A4.

A4.01

SF7SRNM Startup Range Neutron Monitoring (SRNM) System
KNOWLEDGE IMPORTANCE
Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the STARTUP RANGE NEUTRON
MONITORING (SRNM) SYSTEM: (CFR: 41.7 / 45.7)

Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr 3
Vital AC power supply SYStEM .....c.euriiiiiiiiiiii e 2
Startup range neutron monitoring detectors..........ccvveeeieiiee i 3
Reactor pressure vessel

Primary containment SYStem .........occciiiiiiiiii 2

Ability to predict and/or monitor changes in parameters associated with
operating the STARTUP RANGE NEUTRON MONITORING (SRNM) SYSTEM
controls including: (CFR: 41.5/45.5)

ABILITY

Reactor power iNdiCatioN.......coeivieirieiiiie e
Reactor trip and isolation system status...........ccccccvvveviveenneens
Control rod block Status .........covveivviiiiiieiiieeeeee e
Scram, rod block, and period alarm trip setpoints .
Indications and @larms.........coeiviiiiiiiieiieii e

Ability to (a) predict the impacts of the following on the STARTUP RANGE
NEUTRON MONITORING (SRNM) SYSTEM; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

Vital AC pOWET SUPPIY [0SS...cuiuurrireririniiiiiiiiisisssassssssessssessssessssesseessseesssnssnnes
Startup range neutron monitoring inoperable condition
Up scale and downscale tripS........ccovvmmmriniinininiiieiccccee .
Faulty or erratic operation of detectors/system........cccccevvervviiiriviinnnnnnnnnnnnnnn.

Ability to monitor automatic operations of the STARTUP RANGE NEUTRON
MONITORING (SRNM) SYSTEM including: (CFR: 41.7 / 45.7)

Control room INAICALIONS ....ccceeeeieiei e e e e e e n e e e
Annunciator and alarm signals...
Reactor trip and isolation system status ..
Control rod block Status ..........cueveieeiiiiniiiiiiieeee e
Alternate reactor shutdown system status

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

Startup range neutron monitoring channel bypass switches..........ccccoeeivieennns 2
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System:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08

K2.

K2.01
K2.02

K3.

K3.01
K4.

K4.01
K4.02

K5.

K5.01

Ké6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06

SF7ATIP Automated Traversing In-Core Probe System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

AUTOMATED TRAVERSING IN-CORE PROBE SYSTEM and the following: (CFR:
41.2 to 41.9 / 45.7 to 45.8)

Local power range MONILOKS ........oviirrririie e 3
Instrument air SYStEM.....ooiiiiiiiic 2
Leak detection and isolation SyStem...........ccoveiiviiiiiiiiiiiiieierr s 3
DC power supply system .
Electrical power distribution SyStem ..........cccooiiiiiiiiiiiir 2
Instrumentation and control power supply System .........cccvviiiiiiiiniiiinnnnns 2
Reactor pressure vessel

Primary containment SYSTEM .....uuuiiiiiiriii e eereis e s e e e e e e e eeenas 3
Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Shear valves.........ccccvvueeennns
ATIP channels/detectors

Knowledge of the effect that a loss or malfunction of the AUTOMATED
TRAVERSING IN-CORE PROBE SYSTEM will have on the following:
(CFR: 41.7 / 45.4)

Local power range monitor's calibration ............cccovveeiiiiiiiiiiiiiii s 2

Knowledge of AUTOMATED TRAVERSING IN-CORE PROBE SYSTEM design
feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

Primary containment isolation. ... 3
Radiation shielding..........cooiiiiiiiiii e 2

Knowledge of the operational implications or cause-effect relationships as
they apply to AUTOMATED TRAVERSING IN-CORE PROBE SYSTEM: (CFR: 41.5/
45.3)

Increasing area radiation monitor indications...........cccvveeiiii i 2

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the AUTOMATED TRAVERSING IN-
CORE PROBESYSTEM: (CFR: 41.7 / 45.7)

DC power Supply SYSEEM ......uviiiiiiiiiiiii i
AC electrical power distribution System .........ccccviiniiiiiiniciiii
Instrumentation and control power supply system .
Leak detection and isolation SyStem ...........ccvvviiiiiiiiiiiiiiiininr s
INSErUMENT @IF SYSTEM ..uuiiiieiiie e e e e e ras
Nuclear boiler SyStemM..........uuiiiiiiii
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System:
K/A NO.

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08

A3.

A3.01
A3.02
A3.03
A3.04
A3.05

A4.

A4.01

SF7ATIP Automated Traversing In-Core Probe
ABILITY IMPORTANCE
Ability to predict and/or monitor changes in parameters associated with

operating the AUTOMATED TRAVERSING IN-CORE PROBE SYSTEM controls
including: (CFR: 41.5/45.5)

2= Lo L= Lo T T 1=V 2
Detector POSILION ..vvviiiiiiiiiriiiie 2
ValVe SEALUS ...ooiiiiiiiic et e 3
Drive speed .

Detector OULPUL ....uuviiiii i 2
(=L L= T o] = 1= 4 2

Ability to (a) predict the impacts of the following on the AUTOMATED
TRAVERSING IN-CORE PROBE SYSTEM; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

RO SRO
LOW reactor Water [@VEL........uu i et 3 3
High drywell pressure ........cccvvveeiiniiire e 3 3
Drive mechanism failure........coccviiiiiiiinieiniee e .2 2
Electrical power distribution system .........cccccoiiiiiiiinniiinnnnnn .2 2
DC power supply SYStEM .....cciivieiiieiiie e eeee e aeaeens 2 2
Shear valve CloSUIES ......oceeivieiiiiiii e 2 3
Failure to retract during accident conditions ............cccceeeeennn. .3 4
Failure to retract to shield ..o 2 2

Ability to monitor automatic operations of the AUTOMATED TRAVERSING IN-
CORE PROBE SYSTEM including: (CFR: 41.7/45.7)

DeteCtOr POSITION ...iieieiiieie s e e e e e e e e r e e rennan
Detector drive speed
Valve operation .........ccceees

Indicating lights..........ccceeet .
DEteCtOr OUEPUL ...uiiiii it r e e s e e e e e e e rr e neeeeeennan

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

ISOIAtION VAIVES ...ieee i 3
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SYSTEM: SF7ELCS ESF Logic and Control System (ELCS)
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the ESF LOGIC AND CONTROL SYSTEM (ELCS) and the following systems:
(CFR: 41.2 to 41.9/45.7 to 45.8)

K1.01 Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr 3
K1.02 Neutron monitoring SYSTEM ........oivviiriiiii i 3
K1.03 Process radiation monitoring SYSteM ........cccuiiiiiiiiiiiiiiiiie s 3
K1.04 Plant information and control system ...

K1.05 DC power supply system

K1.06 Instrumentation and control power SyStem..........cccvririiiiiniinnirre s 2

K1.07 Leak detection and isolation system

K1.08 Suppression pool temperature monitoring system

K1.09 High pressure core flooder SYSteM ..........ceiiiiiiiiiiiiiiie e

K1.10 Reactor core isolation cooling system........cccccvvviiiriiiininiinnnns

K1.11 Residual heat removal system .........cccccvieviiiiinniiinniee

K1.12 Automatic depressurization System ........cccoovvviriieiiiiiniiinnne

K1.13 Emergency diesel generators...........cccueerieiiiiinsisiiieieeee e

K1.14 Standby gas treatments SyStem...........coceviiiiiiiiiiiiniiiiiiiee,

K1.15 Reactor building cooling water system ........ccccoeviviviiniiiinnnns

K1.16 Reactor service water system ......ccoovvevveiiieieeiiiiie e

K1.17 HVAC emergency cooling water system.........cocevvvvvviininiinnnns

K1.18 High-pressure nitrogen gas supply system ....

K1.19 Alternate reactor shutdown system...........cvvvuiviniiiiiiininenennn,

K1.20 Feedwater system (feedwater line break circuitry) .

K1.21 Containment atmospheric monitoring SyStem ..........ccceeeveiiiniiniiiiiiiiie e

K1.22 Reactor building HVAC SySteM........coocuiiiiiiiniiiiiiiie e

K1.23 Control building HVAC SYSEEM ......ceeiiiiiiiiiiiiiiite et

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

K3. Knowledge of the effect that a loss or malfunction of the ESF LOGIC AND

CONTROL SYSTEM (ELCS) will have on the following: (CFR: 41.7/45.4)

K3.01 Reactor trip and isolation SyStem ............ceviiiiiiiiiniiiencr
K3.02 High pressure core flooder system....
K3.03 Reactor core isolation cooling system...
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SYSTEM: SF7ELCS ESF Logic and Control System (ELCS)

K/A NO. KNOWLEDGE IMPORTANCE
K3.07 Residual heat removal SyStem .........ccuvviiiiiiiiii 4
K3.08 Automatic depressurization system 4
K3.09 Emergency diesel generators........ 3
K3.10 Standby gas treatment system ......... 3
K3.11 Reactor building cooling water system . .3
K3.12 Reactor service water SYSteM .......cccuuvriiiiiniirr 3
K3.13 HVAC emergency cooling water SYStem.........occiurreriiiiiiiniiiiieeee e 3
K3.14 High-pressure nitrogen gas supply system .3
K3.15 Alternate reactor Shutdown SySteM........covcuuviiiiiinirr 3
K3.16 Feedwater system (feedwater line break Circuitry) ......cccoeevveriiveeenieee e 3
K3.17 Containment atmospheric monitoring system w3
K3.18 Reactor building HVAC SyStEM........cccuiiiiiiiieiin i 3
K3.19 Control building HVAC SYSEEM ......ceiiiiiiiiiiiiiieee et 3
K4. Knowledge of ESF LOGIC AND CONTROL SYSTEM (ELCS) design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

K4.01 Redundancy of instrumentation ..........cccceeeiiiiiiv e 3
K5. Knowledge of the operational implications or cause effect relationships as

they apply to ESF LOGIC AND CONTROL SYSTEM (ELCS): (CFR: 41.5/ 45.3)
None
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the ESF LOGIC AND CONTROL
SYSTEM (ELCS): (CFR: 41.7/45.7)

K6.05 Leak detection and isolation system..........cccceeevviiiiiiiniieinienns
K6.06 Suppression pool temperature monitoring system

K6.01 Instrumentation and control power supply SYStEM ........uuiiiiiiiiiiiiieieieeeieeeneeeens 2
K6.02 DC power supply SySteM ........ceeeviiiiiiiiniieiin e 2
K6.03 Process radiation monitoring system.........cccccooeviiiiiiieeennnnn. w3
K6.04 Neutron monitoring SYStem .........cccviiiiiiiiii s w3
.3

3

ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with
operating the ESF LOGIC AND CONTROL SYSTEM (ELCS) controls including:
(CFR: 41.5/45.5)

Al1.01 Removing or returning a channel to SErvice ........ccccciiiiiiiiiiiiiiiice e 3
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SYSTEM:
K/A NO.

A2,

A2.01
A2.02

A3.

A3.01

A4.

A4.01
A4.02

SF7ELCS ESF Logic and Control System (ELCS)
ABILITY IMPORTANCE

Ability to (a) predict the impacts of the following on the NUCLEAR BOILER
INSTRUMENTATION ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/ 45.6)

RO SRO
Loss of AC or DC POWEN SUPPIY cveevieieiiiiiiiieiie e ceee s e sse e e s s s r s s 3 3
System initiation/isolation due to ESF logic and control actuation................... 3 3

Ability to monitor automatic operations of the ESF LOGIC AND CONTROL
SYSTEM (ELCS) including: (CFR: 41.7 / 45.7)

System initiation/iSOlation .........oeviiiiiiiiiiiei s 3

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

Divisional ESF sensor bypass switch
ESF loop output bypass SWItCh ......ccceeiiiiiiiiiiiiir e

NUREG XXXX Rev. 0 3.7-29



SYSTEM: SF7PICS Plant Information and Control System (PICs)
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the PLANT INFORMATION AND CONTROL SYSTEM (PICs) and the following
systems: (CFR: 41.2 to 41.9/45.7 to 45.8)

K1.01 Main SteamM SYSEEM ....iiiiiiiiiiiiii
K1.02 Reactor recirculation SyStem.........ooicciiiiiieiirr
K1.03 Control rod drive SYSEEM ....ccieiiiiiie e
K1.04 Leak detection and isolation system.. .
K1.05 Reactor water cleanup SyStem ........cccvreiiiiiiiiiniiii
K1.06 Fuel pool cooling and cleanup SyStem ..........ccviiiiiimrrieininniirrre s 2
K1.07 Suppression pool cleanup system .
K1.08 Turbine main steam SYStEM ....uvuiuiriiiiiiiirir e
K1.09 Condensate, feedwater and condensate air extraction system .........ccceevveennnn. 2
K1.10 High vent and drain System........cccooviiiiiienir s

K1.11 Main tUrDINE ...veeiiiee e

K1.12 Steam bypass and pressure control system

K1.13 Turbine gland steam System...........ceeeeeeiiiniiiiiiiiiie e

K1.14 Turbine lube oil system...........

K1.15 Moisture separator reheaters..

K1.16 Hydrogen gas cooling system.

K1.17 Generator cooling system.......

K1.18 Generator seal oil system....

K1.19 Main condenser ..................

K1.20 Offgas system ........cccvveeeees .
K1.21 Circulating Water SYSTEM .......uuiiiiiiieee e
K1.22 Makeup water purified SYSeM ......cvviiiier i
K1.23 Turbine building cooling water system . .
K1.24 HVAC normal cooling water SYSTEM.........ccueuriiiiiiiiriieeeee e
K1.25 Turbine service Water SYStEM ......uuuuuiiiiiiiisie e ee e
K1.26 Atmosphere control system....

K1.27 Drywell cooling system...........

K1.28 Control building HVAC system ...

K1.29 Turbine building HVAC system...

K1.30 Instrument air system........ccceeeeeeveennen

K1.31 AC electrical power distribution system ...

K1.32 Makeup water condensate system.......

K1.33 Neutron monitoring system...........

K1.34 Reactor trip and isolation system...

K1.35 ESF logic and control system.........

K1.36 Rod control and information system.. .
K1.37 Feedwater control SYStem ...
K1.38 Recirculation flow CONtrol SYSteM.......uvveriiieeee e
K1.39 Standby liquid CONtrol SYSTEM .....cccvviiiiiiiiiiriiiii e
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SYSTEM: SF7PICS Plant Information and Control System (PICs)

K/A NO. KNOWLEDGE IMPORTANCE
K1.40 Process radiation monitoring SYStem ........cccciiiiiiiiiiininrr
K1.41 Area radiation monitoring system ........

K1.42 Alternate feedwater injection system

K1.43 Automated traversing incore probe system

K1.44 Automatic power regulator system.......cccovvvciiinniiniiinniinnn, .
K1.45 Instrumentation and control power supply System .........cccviiiiiiiniiiininnnns 2
K1.46 Direct current power supply SYyStem ....cocovviiiiiiiiiiic s 2
K1.47 Loose parts monitoring system .
K1.48 Asset MONItOriNg SYSTEM .....ccoiiiiiiiiiii
K1.49 Plant data NEtWOIK ......eeieee e

K1.50 Containment atmospheric monitoring system .
K1.51 Fuel Servicing @QUIPMENT. ......cuuiiiiiiiiiiiir e e snaneees
K1.52 Turbing SUPEIrVISOrY SYStEM ...uuuuuuuiiiriiiiiiiiiiissese e s ee s s e e e e es e e e s s eeereer e e ee s e aesreananes
K1.53 Combustion turbine system .
K1.54 Emergency diesel generator SyStem........coviiiiniiiinin s

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)

None
K3. Knowledge of the effect that a loss or malfunction of the PLANT

INFORMATION AND CONTROL SYSTEM (PICs) will have on the following:
(CFR: 41.7/45.4)

K3.01 Maiin StEAM SYSTEM ..iiiiiie et e r e e s e e e e e e e rr e e eeeennan 2
K3.02 Reactor recirculation SYStem.........ooiciiiiiiniirr 2
K3.03 Control rod drive system .
K3.04 Leak detection and isolation SyStem ...........ccovviiiiiiiiiiiiiiiieier s
K3.05 Reactor water cleanup SYSteM ......ccoooviieiiiiiiiii i

K3.06 Fuel pool cooling and cleanup System ..........cccoeeviiiiiiinnneennn.
K3.07 Suppression pool cleanup SyStem ........covvvveveeeererrrerennennnnnnnn.

K3.08 Turbine main steam SyStEM ......uuuvviiiiiiiiiiiiiri s
K3.09 Condensate, feedwater and condensate air extraction system ...
K3.10 High vent and drain system

K3.11 Main turbine......cccocv i

K3.12 Steam bypass and pressure control system ..........coccvvvveeennn.

K3.13 Turbine gland steam System.........ccccveeeviiiiniiiiinien e

K3.14 Turbine lube oil system...........

K3.15 Moisture separator reheaters..

K3.16 Hydrogen gas cooling system. .
K3.17 Generator cooling SYStEM ........uviiiiiiiiiiiir
K3.18 Generator seal Oil SYSTEM .......uuviiiiiiiiiii
K3.19 Main condenser .
K3.20 OFffgas SYSEEM ...ttt a e s e e nnrreee e e e e
K3.21 Circulating Water SYSTEM ........uiiiiiiieee e
K3.22 Makeup water purified system .
K3.23 Turbine building cooling water system .........ccccvviniiiiinniinii
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SYSTEM: SF7PICS Plant Information and Control System (PICs)
K/A NO. KNOWLEDGE IMPORTANCE

K3.24 HVAC normal cooling water system

K3.25 Turbine service water system.......

K3.26 Atmosphere control system....

K3.27 Drywell cooling system........... .
K3.28 Control building HVAC SYStEM ......vviiiiiiiiiiiiiiiie e
K3.29 Turbine building HVAC SYSTEM .......uuviiiiiiiiiiiieii e
K3.30 Instrument air system .
K3.31 AC electrical power distribution System .........ccccviiviiiiiniiiii 2
K3.32 Makeup water condensate SyStemM ..........cviiiiiiiiniiiiin 2
K3.33 Neutron monitoring system

K3.34 Reactor trip and isolation SyStem .......cceviiiiiiiiiiicc s
K3.35 ESF logic and CONtrol SYSEEM .....ccooiiiuiiiiiiieie e
K3.36 Rod control and information System..........cccccuvvveerinnerensneen,
K3.37 Automated thermal limit monitoring system .........ccccccoiiiiiinne
K3.38 Feedwater control system ........cccooiiiiiiniinie

K3.39 Recirculation flow control system.........cccceeeieiiiiiiiiiieiniieciieens
K3.40 Standby liquid control system ..........ccvvviviveiiiririniiiii..
K3.41 Process radiation monitoring system ........cccccovviiiniiiiniinnnns
K3.42 Area radiation monitoring System .........ccccceviiiiiiiiiiiienninee
K3.43 Alternate feedwater injection system .......ccccvcvverriieeniiiennns
K3.44 Automated traversing incore probe system........cccccoeeeiiiiinnnns
K3.45 Automatic power regulator SyStem.........cooeviiiiieiieiieeeinsiiinnns
K3.46 Instrumentation and control power supply system .
K3.47 Direct current power supply SYyStem ....cocovieiiiiiiiiiec s
K3.48 Loose parts monitoring SYStEM .......ccvvveiiiiiiiiiirr e

K3.49 Asset monitoring system .
K3.50 Plant data Network ..o

K3.51 Containment atmospheric monitoring SyStem ..........cueeveeiiiniiiiiiiiieiee s

K3.52 Fuel servicing equipmMeNt.........cceeeriiiiiirieeie e

K3.53 Turbine supervisory system....

K3.54 Combustion turbine system...........

K3.55 Emergency diesel generator system

K4. Knowledge of PLANT INFORMATION AND CONTROL SYSTEM (PICs) design

feature(s) and/or interlocks which provide for the following: (CFR: 41.7)

K4.01 Redundancy of instrumentation
K4.02 On-line self diagnostic tESTING.....ccuiiiiiiiiiiiiiie e

K5. Knowledge of the operational implications or cause-effects relationships as
they apply to PLANT INFORMATION AND CONTROL SYSTEM (PICs):
(CFR: 41.5/45.3)

None
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SYSTEM:

K/A NO.

Ké6.

K6.01
K6.02

Al.

A1.01

A2.

A2.01

A3.

A3.01

A4.

A4.01

SF7PICS Plant Information and Control System (PICs)
KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the PLANT INFORMATION AND
CONTROL SYSTEM (PICs):

(CFR: 41.7 /45.7)

Instrumentation and control power supply System ........ccccvviiiiiiniiniinnnnns 2
DC power SUPPIY SYSEEM ..uuuuiieiiieii e ee i 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the PLANT INFORMATION AND CONTROL SYSTEM (PICs) controls
including:

(CFR: 41.5/45.5)

Control room indications associated with normal operations ..........ccccccevnunns 2

Ability to (a) predict the impacts of the following on the PLANT INFORMATION
AND CONTROL SYSTEM (PICs); and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR: 41.5/45.6)

AC or DC power sUupply failure ........iciiiiiiiisiiiees e eees e s e e esesesaeannee 2 2
Ability to monitor automatic operations of PLANT INFORMATION AND
CONTROL SYSTEM (PICs) including:

(CFR: 41.7 /45.7)

Reactor startup, power operation, and shutdown of the plant in PGCS
“automatic or semi-automatic” mode of operation ...........ccccevrrriernieen e 2

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Activate appropriate breakpoint to allow continuation of PGCS automatic
fo] o= =1 o] o ISP 2
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08

K2.
K2.01

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07

K4.

K4.01
K4.02
K4.03
K4.04

K5.

K5.01

SF7SPTM Suppression Pool Temperature Monitoring (SPTM) System
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the SUPPRESSION POOL TEMPERATURE MONITORING (SPTM) SYSTEM and
the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

ESF logic and control SYStem ........oovcuiiriiiniiniriiii e
Reactor service water SyStEM ........ccuuviiiiiiniir
Reactor trip and isolation SyStem .....ccccueiiiiiiiiiiii s
Primary containment system (suppression pool temperature and level)... .
Remote shutdown SYStEM ........ccooiiiiiiiiiii
Residual heat removal SyStem .........cvvviiiiiiiiiiiri
Vital AC power supply system .
Reactor building cooling water SyStem ..........oooiiiieiiiiiiii i

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Suppression pool temperature monitoring logic channels ..........ccccooeeeiiiiiinenees 2
Knowledge of the effect that a loss or malfunction of the SUPPRESSION POOL

TEMPERATURE MONITORING (SPTM) SYSTEM will have on the following:
(CFR: 41.7/45.4)

Primary containment system (suppression pool temperature and level)............. 3
Reactor trip and isolation system .........ccceeeiiiiiiiiivcciererr s .4
Residual heat removal system ... .4
Remote ShutdOWn SYStEM ......cciiiei i 3
Reactor service water SYStEM .......cccuvviiiiiinirr 4
Reactor building cooling water system . .4
ESF logic and CONtrol SYStEM ....ccceviiieiiiiiiee et 4

Knowledge of SUPPRESSION POOL TEMPERATURE MONITORING (SPTM)
SYSTEM design feature(s) and/or interlocks which provide for the following:
(CFR: 41.7)

System redundancy and reliability ........coeeviiiiiiiniii 3
Arrangement of temperature sensors in suppression pool ............
Method of determining average temperature of suppression pool . .
Suppression pool temperature monitoring logic arrangement ..............ccoeeeeeenn 2

Knowledge of the operational implications or cause effect relationships as
they apply to SUPPRESSION POOL TEMPERATURE MONITORING (SPTM)
SYSTEM: (CFR: 41.5/45.3)

Low suppression PoOI IEVEL.........coceiiiiiiiiiii e 3
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SYSTEM:

K/A NO

Ké6.

K6.01
K6.02

Al.

A2,

A2.01
A2.02
A2.03

A3.

A3.01
A3.02

A4.

A4.01

SF7SPTM Suppression Pool Temperature Monitoring (SPTM) System
KNOWLEDGE IMPORTANCE
Knowledge of the effect of the following plant malfunctions, system

malfunctions or component malfunctions will have on the SUPPRESSION POOL
TEMPERATURE MONITORING (SPTM) SYSTEM: (CFR: 41.7 / 45.7)

Primary containment system (suppression pool temperature and level).......... 3
Vital AC power supply SYStEM .....cceuriiiiiiiiiiiiri e 2
ABILITY

Ability to predict and/or monitor changes in parameters associated with
operating the SUPPRESSION POOL TEMPERATURE MONITORING (SPTM)
SYSTEM controls including: (CFR: 41.5/ 45.5)

None

Ability to (a) predict the impacts of the following on the SUPPRESSION POOL
TEMPERATURE MONITORING (SPTM) SYSTEM; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences
of those abnormal conditions or operations: (CFR: 41.5/45.6)

High suppression pool temperature
Low suppression pool [€VEL..........ccceiiiiiiiiii e
Failure or erratic operation of suppression pool temperature/level detector....2 3

Ability to monitor automatic operations of the SUPPRESSION POOL
TEMPERATURE MONITORING (SPTM) SYSTEM including: (CFR: 41.7 / 45.7)

Control room indications and alarms ...........cueuuiiiiii 3
Initiations and actuations due high suppression pool temperature.................. 3

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

SPTM backpanel SWItChES..........covviiiiiiieiiieeiereere e 2

NUREG XXXX Rev. 0 3.7-35



SYSTEM: SF7RSS Remote Shutdown System (PRA)
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the REMOTE SHUTDOWN SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

K1.01 Main Steam SYSEEM ....coceiiiiiiii i 3
K1.02 Nuclear boiler instrumentation System ..........ccocciiviiiiiini 3
K1.03 Residual heat removal SyStem .....ccccceiiiiiiiiiii e
K1.04 High pressure core flooder system.... .
K1.05 Reactor building cooling water System ........cccoovviimrriiiiinnrr i 3
K1.06 AC electrical power distribution System .........ccccvieviiiiiiiiiiii 3
K1.07 Reactor service water system .
K1.08 Atmosphere CONrol SYSTEM .....uuuuuiriiiiiiiirisis s e e e e e e e s s eerreanaee
K1.09 Makeup water condensate SyStem .....ccccevveeiiiiiiiiiii e 2
K1.10 Emergency diesel generator SyStem ........coviiiiiniiiiin s 3
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None
K3. Knowledge of the effect that a loss or malfunction of the REMOTE SHUTDOWN

SYSTEM will have on the following: (CFR: 41.5/ 45.3)

K3.01 Main StEAM SYSTEM ...iiiviiii i ie e e r e e s e e e e e rr e e e rennan
K3.02 Nuclear boiler instrumentation system .
K3.03 Residual heat removal SyStem .....cccceiiiiiiiiiiie -
K3.04 High pressure core flooder SYStEM .........coviueeeiiiiiee e
K3.05 Reactor building cooling water system . .
K3.06 AC electrical distribution SYStEmM ........ccceeviiiiiiiiiii
K3.07 Reactor service water SYSTEM .....uviiieeiiiie e
K3.08 Atmosphere control system.......
K3.09 Makeup water condensate system ....
K3.10 Emergency diesel generator SYSteM ........ccooiuiiiriiiiiieie s
K4. Knowledge of REMOTE SHUTDOWN SYSTEM design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)
K4.01 Ability to transfer control of interfacing system equipment from the main
control room and override capability (manual and automatic) of operating
the interfacing equipment from the main control room..........ccooovviiiiiiieeennnn. 3
K5. Knowledge of the operational implications or cause effect relationships as

they apply to REMOTE SHUTDOWN SYSTEM: (CFR: 41.7 / 45.4)

K5.01 Heat removal mechanisms ... 3
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SYSTEM:
K/A NO.

Ké6.

K6.01

Al.

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10
Al.11
Al.12
A1.13
Al.14
A1.15

A2.

A2.01

A3.

A4.

None

SF7RSS Remote Shutdown System (PRA)
KNOWLEDGE IMPORTANCE

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REMOTE SHUTDOWN SYSTEM:
(CFR: 41.7/45.7)

Conditions which cause the main control room to become inaccessible .......... 3

Ability to predict and/or monitor changes in parameters associated with
operating the REMOTE SHUTDOWN SYSTEM controls including:
(CFR: 41.5/45.5)

Reactor pressure vessel water [evel ...
Reactor pressure VESSEl PreSSUIE ........uvvviiurreeesireeessirreeessssneessssseessssesessnnens
Residual heat removal pump discharge pressure....................
Residual heat removal heat exchanger inlet temperature .......
Residual heat removal heat exchanger outlet temperature .....
Residual heat removal system flow ......cccceeeveeiiiiiiivieeneeens
High pressure core flooder system flow...........coovciiviiiiieennnnn.
High pressure core flooder pump discharge pressure.............
Reactor service water system ultimate heat sink water level...
Reactor service water system ultimate heat sink temperature.
Reactor building cooling water system flow ..........cccceevveeernnnne
Suppression pool 1evel ...
Drywell temperature .
DIYWEIl PrESSUI . cuvuturtueisiiisisasssaassesssasesaeeesaeeeeseessseeessssesessassaanss s e eaas
Condensate storage tank level............occuiiiiiiiii

Ability to (a) predict the impacts of the following on the REMOTE SHUTDOWN
SYSTEM; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/ 45.6)

Control ro0M eVAaCUALION ....cceeiiiieie e e e e e e e e e n e e e 3 4

Ability to monitor automatic operations of the REMOTE SHUTDOWN SYSTEM
including: (CFR: 41.7 / 45.7)

None

Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)
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SF8FPS Fire Protection System
SF8FHS Fuel Handling
SF8IAS Instrument Air System
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SF8RBCW  Reactor Building Cooling Water System
SF8RSW Reactor Service Water System
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SYSTEM: SF8SFS Fire Protection System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the FIRE PROTECTION SYSTEM and the following systems: (CFR: 41.2 to 41.9 /
45.7 to 45.8)

K1.01 Main generator hydrogen System.........ccceeviiiiinniinnen 32
K1.02 Auxiliary steam SYSEEM ......ccviiiiiiiiiiii 2
K1.03 A.C electrical power distribution SYStem .......cccevieiiiiiiiiiiiee e 3
K1.04 Residual heat removal system (PRA)....
k165 Fire-deteetion-system———rrrree e 2
K1.8605 Makeup water preparation System ........cccceeiiiiiiinini 2
K1.8706 Instrument air system .
K1.8807 Turbine [ube Oil SYSEM .....cvviiriiiiiiirrrcrir e 2
K1.8908 Fuel oil transfer SyStem ... ..cccciiiiiiiiii e ———————— 2
K1.1809 Emergency diesel generators..........occvveriiiiiinnniinnic 2
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Fire protection supervisory circuits
K2.02 Motor driven pumps...........ccueee
K2.03 Fire detection system
K3. Knowledge of the effect that a loss or malfunction of the FIRE PROTECTION
SYSTEM will have on the following: (CFR: 41.7 / 45.4)
K3.01 The ability to detect fir€S.....iuiuuiriririiiirrrr e 3
K3-02 Persennelpretection——rrr 3
K3.8302 Class 1E Pplant protection .
K3.8403 Residual heat removal SyStem .....ccccceeiieiiiii - 4
K4. Knowledge of FIRE PROTECTION SYSTEM design feature(s) and/or interlocks
which provide for the following: (CFR: 41.5/41.7 / 45.3 / 45.5 to 45.8)
K4.01 Adequate supply of water for the fire protection system.........cccceeevviiiiiiinnennns 3
K4.02 Automatic system initiation.........ceeeviviivii e .3
K4.03 Maintenance of fire header pressure... .3
K4.8504 Fire protection capability during loss of off-site power .........ccoccoverivieiiinnens 4
K4.8605 Fire suppression capability that does not rely on the
displacement of oxygen (Halon) .........oooiiiiiiiiiinii e 3
K4.6706 Diesel engine ProteCtion ..........ceeoiiieiiirrrineen i ee e srrrr e srneeees 3
K4.6807 Ability to provide alternate source of water to the reactor pressure vessel
Or primary CONtaiNMENt.......ccvuiiiiiii 4
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SYSTEM: SF8SFS Fire Protection System
K/A NO. KNOWLEDGE IMPORTANCE
K5. Knowledge of the operational implications or cause effect relationships as

they apply to FIRE PROTECTION SYSTEM:
(CFR: 41.5/45.3)

K5.01 Effect of carbon dioXide on fir€S ......ccveeeieiiiiiisiiirrie e 32

K5.02 Effect of Halon 0N fir€S ......uuuiiiiiiiii e 32

K5.03 Effect of water spray on electrical components ..........ccccccvrvrvvivirinrnnnnnnnnnnnnn. 32

K5.04 Diesel operations .

K5.05 Heat deteCtion ......ueeeecer s

K5.06 Smoke detection

K5.07 Reactor water level .

K5.08 Emergency generator FOOMS .......ccovieriiiniinniinn i es s s 3

K5.09 Main generator eXCItEr ........cocvviiiiiii s 32

K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the FIRE PROTECTION SYSTEM:
(CFR: 41.7 / 45.7)

K6.01 A-C:AC electrical power distribution system

K6.02 Diesel fuel transfer system .......cccccevviiiiiiiii e

ké-63 Fire-deteetion-system———res

K6.8403 Makeup water preparation system. .

K6.8504 INStrumMeENt @ir SYSEEM . ..t e e
ABILITY

Al Ability to predict and/or monitor changes in parameters associated with

operating the FIRE PROTECTION SYSTEM controls including: (CFR: 41.5/45.5)

Al1.01 SYSEEM PIESSUIE ...vvveriieeieeerrriisiesersnnssssssesssassessrsrnsseserersnnseessrnsnassesensnsnnsnns 3
A1.02 System flow
AL03 Fire-deers——=

Fire dampers ...

A2, Ability to (a) predict the impacts of the following on the FIRE PROTECTION
SYSTEM ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO
A2.01 System [10GiC failUre......c.ueve i 3 3
A2.02 A-E:AC electrical power distribution system failure ..........cccevvvvievernieennineenn, 3 3
A2.03 Fire protection diesel trips . 3
A2.04 LOW fire header PreSSUIE. ... ..cceirieirieii et ie e e 3
A2.05 Inadvertent system initiation ..........covviiiiiiiiiiiii 3
A2.06 Failure to actuate when required 3
A2.07 Pump trips ..o . 3
A2.08 Low dieSel fUEl SUPPIY ...uviriieiiieiiie e 3
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SYSTEM: SF8SFS Fire Protection System
K/A NO. ABILITY IMPORTANCE

A3. Ability to monitor automatic operations of the FIRE PROTECTION SYSTEM
including: (CFR: 41.7 / 45.7)

A3.01 Fire water pump start .........ovvviii
A3.02 Fir€ Main PreSSUre.......coiceiiiiiiiie i
A3.03 Actuation of fire detectors

A3.04

A3-05

A3.8605

A4, Ability to manually operate and monitor in the control room:
(CFR:41.7/45.5 to 45.8)

A4.01 [T u ol 1< o TU o o o RSP TPRRI 3

A4.02 Di€SEl fir€ PUMP ..vveeeiierieeesiieeee e e e e e s sne e e s nneeenann 3
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SYSTEM: SF8FHS Fuel Handling Equipment
IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K1. Knowledge of the physical or control/protection logic relationships between
the FUEL HANDLING EQUIPMENT and the following systems:
(CFR: 41.2t0 41.9/45.7 to 45.8)
K1.01 Rod control and information SYStem..........cccerrrieeriinieeee s 3 3
k162 Fuelpoohventilation———rrrre e 3 3
K1.8302 Fuel pool cooling and cleanup SYStem ........ccooviiiiiiemerieenen e 2 2
K1.043 Reactor bUIldiNg ...uuvuveuiiiciiii e 2 3
K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None
K3. Knowledge of the effect that a loss or malfunction of the FUEL HANDLING
EQUIPMENT will have on the following: (CFR: 41.7 / 45.4)
K3.01 Rod control and information System.........cceevvviiiiiii e 3 3
K3.02 Fuel handling Operations ..........ccuuuo i 3 4
K3.03 Core modifications/alterations .........uuveieiiieviiiii e e 3 4
K4. Knowledge of FUEL HANDLING EQUIPMENT design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)
K4.01 Prevention of core alterations during control rod movements .............cccceueeens 3 4
K4.02 Prevention of control rod movement during core alterations ............ccccvevnunees 3 4
K4.03 Protection against inadvertently lifting radioactive components out
Of TNE WALEE 1.t 32 4
K4.04 Refueling platform bridge, mast and hoist movement ............uvvuevvueiinnn. 2 4
K5. Knowledge of the operational implications or cause effect relationships as
they apply to FUEL HANDLING EQUIPMENT: (CFR: 41.5/45.3)
K5.01 Crane/hoist operation ..........ccccveevveeeiicecc e 32 3
K5.02 Fuel handling equipment interlocks........ccccceiiiiiiniiiiiinnnn, .3 4
K5.03 Water as a shield against radiation ............coccevvveeiiiiniiinnnn, 3
K5.04 Spent fuel pool design ................. 4
K5.05 Fuel orientation .................. 4
K5.06 Fuel....coooviiniiiiiieinen . 3
K5.07 COre COMPONENTS....utiiiiiiiiiiiiirri i 3
K5.08 SPENt fUBI CASK. .. ueeiee ittt 3
K5.09 Reactor vessel components. . 3
K5.10 Fuel pool configuration...........ceeer i iiieiiie e 3
K5.11 Refuel floor ventilation ..........cccovr i 3
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SYSTEM: SF8FHS Fuel Handling Equipment

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the FUEL HANDLING EQUIPMENT
(CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution System ..........ccccviiiiiiiiii 3 3
K6.02 Rod control and information SyStem.........ccovvviiiiiiiiiircc e 3 4
K6.03 Refueling platform air system . 4
K6.04 Fuel pool water iNVENTOIY ......cccuviiiiiiiiii 3
K6.05 Refuel floor VENTIAtioN .........cvviiieiiiiieee e 3
K6.06 Fuel pool cooling and cleanup SyStem .........cccoiiiiiiiineininir 2 2
ABILITY
AlAl. Ability to predict and/or monitor changes in parameters associated with
operating the FUEL HANDLING EQUIPMENT controls including:
(CFR: 41.5/45.5)
A1.01 Spent fuel POOI IEVEN ........oeiiceeeieeeie e e 3 3
A1.02 Refuel floor radiation levels/airborne levels .3 4
A1.03 Core reactivity 1eVel ... 3 4

A2, Ability to (a) predict the impacts of the following on the FUEL HANDLING
EQUIPMENT ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations:

(CFR: 41.5/45.6)

A2.01 INEErlOCK fAIIUME ... e 3
A2.02 Loss of refueling platform air system 4
A2.03 Loss of electrical POWEN ........cocevvereirrireee e e 3
A2.04 Loss of automatic operation of refueling platform 3
A3. Ability to monitor automatic operations of the FUEL HANDLING EQUIPMENT

including:

(CFR: 41.7 /45.7)
A3.01 Crane/refuel bridge movement 4
A3.02 Interlock OPEration ......ccooeiiiii i 4
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)
A4.01 Neutron monitoring SYSteM ........cccoiiiiii s 4 4
A4.02 Control rod drive SYSEEM .....ccciiiiiii e e 3 4
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SYSTEM: SF8IAS Instrument Air System (IAS)
K/A NO. KNOWLEDGE IMPORTANCE
K1 Knowledge of the physical or control/protection logic relationships between

the INSTRUMENT AIR SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

K1.01 SErviCe @iF SYSTEM....uiiiiiiiiiiiirii i 3
K1.02 High pressure nitrogen gas supply SyStem........cccceeeiiiiiiniiiiniei e 3
K1.03 Reactor building cooling water SyStem ...........ooiiiiriiieiiin e 3
K1.04 Main steam system .
K1.05 ESF logic and control SyStem .........oooviiieiiiiniriii e
K1.06 Control rod drive SYStEM ....cceveiiiiiii

K1.07 Automated traversing in core probe system .

K1.08 Offgas SYSEEM .....ueiiiiiiiie i e e s s s rre e e e e e e

K1.09 AC electrical power distribution SYStEM ......ccccevveeiiieiiiiice e

K1.10 Extraction steam system .........ccccoeeee

K1.11 Fire protection system.........

K12 Neutron-moenitoring-systerm—

K1.4312 Main turbine......ccoceviiiiiiiiiiiiieenn,

K1.1413 Leak detection and isolation system............ccccevviiiiiiiiiiieninens

K1.1514 Instrument and control power supply system

K2 Knowledge of bus or division power supplies to the following: (CFR: 41.7)

K2.01 INStrument @ir COMPIESSOIS..uuuuiiiiiriieieereerrree e s eerrreee s e s e e e e er s e s e e ernnnanns 32

K3. Knowledge of the effect that a loss or malfunction of the INSTRUMENT AIR
SYSTEM will have on the following: (CFR: 41.7 / 45.6)

K3.01 SEIVICE AN SYSEEIM..ciiiriiiiiieeeiris e ee e s e e s e e e s e e e e se e s e rnsnn e e s eennnannns 3

K3.02 Maiin StEAM SYSTEM ...iiiiiii i et e e e r e e s e e e e e rr e e e rernan 3

K3.03 Control rod drive SyStem .......c.coeeiviiiiiiieiciecccee e 3

K3.04 Automated traversing in core probe system........ccccceiiiiinnnnns .2

K3.05 Offgas SYSEEM .....eiiiiiiiie e .2
Extraction steam System ........cceeviiiiiiiiei e 2
Fire protection system......... 2

K3.8908 Main tUrDINE ... 2

K4. Knowledge of INSTRUMENT AIR SYSTEM design feature(s) and or interlocks
which provide for the following: (CFR: 41.7)

K4.01 Manual/automatic transfers of CONtrol........cuuvviiicvirereinii e 3

K4.02 Cross-over to other air SYStemMS ......cooviiiiirii 3

K4.03 Securing of IAS upon loss of co0liNg Water ...........ccccverreeiiniiiiiiiiieeee s 32
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SYSTEM:
K/A NO.
K5.
K5.01
K5.02
K5.03

Ké

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07

Al.

A2.

A2.01

A3.

A3.01
A3.02

A4.

SF8IAS Instrument Air System (IAS)
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause effect relationships as
they apply to the INSTRUMENT AIR SYSTEM: (CFR: 41.5/45.3)

AT COMPIESSOTS c.iiusirsrreeesss s essrsrr s e re e s e e sa s e e re e s s s s s nssarrrere e e e
Service air cross-connect valve.. .
Pneumatic operated deviCes..........oivimiiiiiiiirr

Knowledge of the effect of the following plant conditions, plant malfunctions
or component malfunctions will have on the INSTRUMENT AIR SYSTEM:
(CFR: 41.7/45.7)

AT COMIPIESSOIS . etvurusieerresuseeserrersaasessresrassssesssasasserenssaesssesesnnassessnnsnsneeenns
Service air CrosS-CoONNECE ValVe .......coooviiieiiiiiiee e
ESF logic and control system .........covuvmmreiinininininieeee

AC Eleetrieat-electrical power distribution system
High pressure nitrogen gas supply system..........ccccvveviiiinnnns

Reactor building cooling water system ........cccccoeevviviieneenennn. .
Instrument and control power SUPPlY SYStEM ......uuviiriiiiiiiiiiiin e e ee e enaeees

ABILITY

Ability to predict and / or monitor changes in parameters associated with
operating the INSTRUMENT AIR SYSTEM controls including: (CFR: 41.5/45.5)

None

Ability to (a) predict the impacts of the following on the INSTRUMENT AIR
SYSTEM and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal operation:
(CFR: 41.5/45.6)

RO SRO
Air dryer and filter malfunCtions...........ueuiiiiiiiiiii e 32 32

Ability to monitor automatic operations of the INSTRUMENT AIR SYSTEM
including: (CFR: 41.7 / 45.7)

JAN gl o] £SO = PRSP PPPPIPN
Air temperature

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)
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SYSTEM: SFSRBCW Reactor Building Cooling Water System (RBCW)
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the REACTOR BUILDING COOLING WATER SYSTEM and the following systems:
(CFR: 41.2 to 41.9/45.7 to 45.8)

K1.01 Reactor service water SyStem ........cccuvvviiiiiiiirrr 4
K1.02 Process radiation monitoring System ........ccccovviiiiiie 3
K1.03 Reactor recirculation SySteM.....cccceiieeiiieiiie - 3
K1.04 Remote shutdown system .
K1.05 HVAC emergency cooling water System.........ooovviveiiiiiiiiniininie e 23
K1.06 ESF logic and control SyStem ..........occuiiiiiiiininniriie i

K1.07 Makeup water purified system...

K1.08 Suppression pool Cleanup SYSEEM ......ccvvvirivuirrriiimii e
K1.09 INStrumeENt @ir SYSEEM . .. e e
K1.10 Control rod drive system .......cccoueeriiiini
K1.11 Leak detection and isolation system........ccccceiiiiiiniiiiininnne
K1.12 Recirculation flow control system........cccvvveeeeriieeriieeen e
K1.13 Residual heat removal SyStem .......ccccevvieiiieiiiiinceeneeeeeeeens

K1.14 High pressure core flooder system.........cccccevveiiiiiiiiiiineenennnnne

K1.15 Reactor water cleanup system.........occcvviieininnie

K1.16 Fuel pool cooling and cleanup system ........ccccceeeiiiineennennnnn.

K1.17 Sampling SYStEM .....cvviiiiiiii

K1.18 Radioactive drain transfer system ...........cccccevviivviivvieiviiennnenns

K1.19 Post accident monitoring system.........ccccveeeveiiiiniiiieieeenenene

K1.20 AC electrical power distribution System .........ccceceviiiiiiieeniennnn. .

K1.21 Emergency diesel generator SYSteM .......c.cuuiviiiiirrieiienieessiree e

K1.22 Suppression pool temperature monitoring system

K1.23 Drywell cooling system .

K1.24 Heating, ventilating and air conditioning System ..........ccooeiiiiiiiiiniiicninniines

K1.25 Containment atmospheric monitoring System .........cccceeeeeieniniiiieieeee s

K1.26 SErVICE Al SYSEEM..civiuiieiieeeriries e ee e e s e e e rnnna s

K1.27 Turbine building cooling water system

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)

K2.01 RBCW pUMPS covveeieererenneeneeenenans

K2.02 RBCW containment isolation valves

K3. Knowledge of the effect that a loss or malfunction of the REACTOR BUILDING
COOLING WATER SYSTEM will have on the following: (CFR: 41.7 / 45.6)

K3.01 Reactor service water SyStem ........cccuvvviiiiiiiri 3

K3.02 Reactor recirculation system

K3.03 HVAC emergency cooling water SYStem.........ooovcereerieiiieiiiiieeee e 3

K3.05 Suppression pool cleanup system ..
K3.06 Instrument air system........coccvviiii .3
K3.07 Control rod drive SYSEEM .....ccoiviiiii e e 3
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SYSTEM: SFSRBCW Reactor Building Cooling Water System (RBCW)

K/A NO. KNOWLEDGE IMPORTANCE
K3.08 Recirculation flow coONtrol SYSteM.......uveeviiirei i
K3.09 Residual heat removal SyStem ......cccccevveiiiiiiiiiin e
K3.10 High pressure core flooder system.
K3.11 Reactor water cleanup system..........
K3.12 Fuel pool cooling and cleanup system .. .
K3.13 SaMPliNg SYSTEM ...uvviiiiiiiii i
K3.14 Radioactive drain transfer system
K3.15 Emergency diesel generator system.. .
K3.16 Drywell cooling SYStEM.......uuviiiiiiiiiiiiiir e
K3.17 Heating, ventilating and air conditioning system
K3.18 Containment atmospheric monitoring system .
K3.19 SEIVICE AN SYSEEIM..ciiiuiieiiieieitis e e e s e e s e e s e e e e e e s s rrsn e e s eesnnanans
K3.20 Turbine building cooling water system ..........ccceeiiiiiiiiiniiiiiee e
K4. Knowledge of REACTOR BUILDING COOLING WATER SYSTEM design
feature(s) and or interlocks which provide for the following:
(CFR: 41.7)
K4.01 Automatic start of standby PUMP.......ceviiiieriie e 3
K4.02 Emergency diesel generator load sequencing ..........ccccoeeeennee .3
K4.03 RBCW response to LOCA Signal ........ccueveevvininiiniinnnnieceeennnns .3
K4.04 RBCW response to high suppression pool temperature........... .3
K4.05 Operation from the remote shutdown panel .........cccceeeiviiiiiinnn. .3
K4.06 RBEE-RBCW response to a high RBCW supply-inlet temperature.................... 3
K5. Knowledge of the operational implications or cause-effect relationships as

they apply to the REACTOR BUILDING COOLING WATER SYSTEM:
(CFR: 41.5/45.3)

K5.01 Chemistry CONLIOl .....cooeeiie i e 2
K6 Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the REACTOR BUILDING COOLING
WATER SYSTEM: (CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution system
K6.02 HVAC emergency cooling water system...

K6.03 Makeup water purified system.............

K6.04 Plant information and control system

K6.05 ESF logic and control system............ .
K6.06 Suppression pool cleanup SYStEM ........oovvvriiiiiiiirrr
K6.07 Instrument air SYSteM......covciiiiiii
K6.3108 Process radiation monitoring SYSteM ........cccuviiiiiiiiiieeiien i
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SYSTEM:
K/A NO.

Al.

A1.01
A1.02
A1.03
Al1.04

A2,

A2.01
A2.02
A2.03
A2.04
A2.05

A3.

SFSRBCW Reactor Building Cooling Water System (RBCW)
ABILITY IMPORTANCE
Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR BUILDING COOLING WATER SYSTEM controls
including: (CFR: 41.5/45.5)

RBCW FIOW FAEE ...eeeeiieeeeeiiee e e st e s e e ennes 3
RBCW tEMPErature ......ccoueiiiiiiiiiii i 3
RBCW PrESSUI . cuuuuiiiiirittieeseesssiessessrsssssseranassssessrsssssasensnssaesnnnnnssesennnnnn 3
SUFGE tANK IEVEL ...t 3

Ability to (a) predict the impacts of the following on the REACTOR BUILDING
COOLING WATER SYSTEM and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions
or operations:

(CFR: 41.5/45.6)

RO SRO
LOSS Of RBCW PUMP «.ueveiierreeessnieeessnneeee s smeee s ssnneesnnees 3 4
High/low surge tank level.........cccocoiiiiiiiiiiniiieiieeeeee e .3 4
High/low RBCW temperature...........ooeevvveeeeensensnsinieeeneeeeens .3 3
Radiation monitoring system alarm .........ccccceiiiiiiniiniininnnn. 3 3
Loss of A-E:AC electrical power distribution system 3

Ability to monitor automatic operations of the REACTOR BUILDING COOLING
WATER SYSTEM including:
(CFR: 41.7 /45.7)

Emergency diesel generator load SEQUENCING ........ceeeeiiiiiiiiiiiiiieie e 3

System alignment due to LOCA signal
System alignment due to loss of offsite power

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

RBCW indicationS—ana-CoONIOIS .......cceevuiiiie i s ereiie s eeere e ee s s eeeea 3
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SYSTEM:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09

K1.1211

K2.

K2.01

K3.

K3.01
K4.

K4.01
K4.02
K4.03
K4.04
K4.05

K4.06
K4.07

K5.

K5.01

K5.02

Ké

K6.01

SF8RSW Reactor Service Water System (RSW) PRA
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the REACTOR SERVICE WATER (RSW) SYSTEM and the following systems:
(CFR: 41.2 to 41.9/45.7 to 45.8)

Remote shutdown SyStem ..........ooiiiiiiiiirr
ESF logic and control SyStem .........ooccumiiiiiiinnniiirre i
SAMPlING SYSTEM ...eeiiiiiiiie et
Radioactive drain transfer system
Reactor building cooling water system
Instrument air SYSteM......covciiiiiii
AC electrical power distribution system .
Chemical storage and transfer SyStem..........ceeeeiiiiiiiierieenen e
Turbine service water SYStEM ......uuvuiiiiiiiiiiiiir i
Makeup water preparation system....

Circulating water SyStem .........uvviiiiiii i 2
Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Reactor ServiCe Water PUMIPS........viiverruesieeerrnsseeesersssssesessnnnsesessesnnsesessennns 3

Knowledge of the effect that a loss or malfunction of the REACTOR SERVICE
WATER (RSW) SYSTEM will have on the following: (CFR: 41.7 / 45.6)

Reactor building cooling water System ..........oooeiiieieiiiiiinsieiieee s 4

Knowledge of REACTOR SERVICE WATER (RSW) SYSTEM design feature(s)
and or interlocks which provide for the following: (CFR: 41.7)

Automatic start of standby pumMP.......ccccciiiiiiiiiiii
Emergency diesel generator load sequencing
Response to loss of coolant accident signal .
Response to a loss of offsite power signal .........ccccevveeiiiiiiiiiiiiiiee s
Response to a reactor building cooling/reactor building service water heat
exchanger room high water level signal .........ccccceeeiiiiiinennnn.

Response to high suppression pool temperature .
Operation from the remote shutdown panel ..........ccccoeveeriieeinnieen e

Knowledge of the operational implications or cause-effect relationships as
they apply to the REACTOR SERVICE WATER (RSW) SYSTEM: (CFR: 41.5/45.3)

Chemistry CONrol .......uveiiiiiiiii 2
Cold weather Operations ...........coovviiiiiiiiiie e 2

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the REACTOR SERVICE WATER (RSW)
SYSTEM: (CFR: 41.7 / 45.7)

Remote shutdown SyStem ..........oooiiiiiiiiirr 3
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SYSTEM: SF8RSW Reactor Service Water System (RSW) PRA
K/A NO. KNOWLEDGE IMPORTANCE

K6.02 ESF logic and cONtrol SYSteM ........ooveuuurriiieinie e

K6.03 Sampling system .......cccceeeviinne

K6.04 Radioactive drain transfer system ..

K6.05 Instrument air system.........ccocvvveeennnn,

K6.06 AC electrical power distribution system

K6.07 Chemical storage and transfer SyStem..........ceeviiiiiiiierieenen e
K6.08 Turbine service water system .
K6.09 Makeup water preparation System .........cccceeiiiniiinrii

K6.11 Circulating water SyStem ......c.euviiiiiii
KA NO. ABILITY
A1, Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR SERVICE WATER (RSW) SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 YAV 4 [ LT = (R 3
Al1.02 RSW temperature......ccccccee..
A1.03 RSW header supply pressure..
A1.04 Ultimate heat sink basin level ....

3
.3
3

A2, Ability to (a) predict the impacts of the following on the REACTOR SERVICE
WATER (RSW) SYSTEM and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO
A2.01 LOSS Of RSW PUMIP weuruiiiiiiiiiiiiieii e e e e e s s e e s ee e s ee e eeese e nn s an s s s 3 4
A2.02 Low ultimate heat sink water level..........cccccceriiiiiiiiiiiiennnnnn. 3 4
A2.03 Loss of A-E:AC electrical power distribution system................ .3 3
A2.04 Loss of coolant accident .4 4
A2.05 LOSS Of OffSIte POWEN .. .uuvureiiiiiiiiiiirisi e 3 4
A2.06 High water level in the RBCW/RSW heat exchanger room .3 3
A2.07 Loss of cooling tower fUNCLION .....cccoeeviiiiiii i 2 3
A3. Ability to monitor automatic operations of the REACTOR SERVICE WATER
(RSW) SYSTEM including: (CFR: 41.7 / 45.7)

A3.01 System alignment due to high suppression pool temperature .........ccccceeeeuneee 4

A3.02 System alignment due to LOCA Signal.........cceeveviiiiiminninncnnsiinneennee s 4

A3.03 System alignment due to loss of offsite POWEr........cccvvveeiieiiiiciiiiiieeee s 3

A3.04 Emergency diesel generator load SEQUENCING ........ceeeeiiiiiiiiiiiiiieie e 3

7 aa PSS tTHatarCapPPHCaDIC O tHC T OV s

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)
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SYSTEM: SF90G Offgas System
K/A NO. KNOWLEDGE IMPORTANCE

K1. Knowledge of the physical or control/protection logic relationships between
the OFFGAS SYSTEM and the following systems: (CFR: 41.2 to 41.9/45.7 to 45.8)

K1.01 Feedwater and condensate air extraction system .........ccocccvvvveeeniiiiniinnnennn. 32
K1.02 Process radiation monitoring system

K1.03 Radioactive waste treatment System .......cccccoiiiiiiiii
K1.04 INStrumeNnt @ir SYStEM . ...
K1.05 Turbine building cooling water system . .
K1.06 AC electrical distribution system ..........ccoooiiiiii
K1.07 SamPpling SYSTEM ...vviiiiiiiii i
K1.08 Turbine building HVAC system .
K1.09 Heating steam and condensate water return system..........cccoceeeeeiiniiiiienenns 2
K1.10 HVAC normal cooling water SYStEM.........ccueiiiiiiiienrrieeneee e 2

K1.11 Makeup water purified system.......... .2

K1.13 Hydrogen water chemistry system .........cccooiiiiiiiiiic

K2. Knowledge of bus or division power supplies to the following: (CFR: 41.7)
K2.01 Offgas SyStem VaCUUM PUMP ....eeererreriiiiiinreerreesssssssssresessssssssnsnnnsssasssssnnes 2

K3. Knowledge of the effect that a loss or malfunction of the OFFGAS SYSTEM will

have on the following: (CFR: 41.5/ 45.3)

K3.01 (0] T 1= 0 11= Y Lol o N
K3.02 Off-site radioactivity release ... .
K3.03 Hydrogen CONCENLIAtioN ........ceuiiiiiiiiiiiieie e
K4. Knowledge of OFFGAS SYSTEM design feature(s) and/or interlocks which
provide for the following: (CFR: 41.7)
K4.01 Dilution of hydrogen gas conCentration ............cccueereeeieiiniiiiieiieee e 3
K4.02 Prevention of water entering the recombiner catalyst.........cccccccviiiiiiiiiennnnn. 32
K4.03 Maintenance of sufficient oxygen gas inventory to allow for complete
hydrogen recombination ..........ccccoiiiiiii
K4.04 The prevention of hydrogen explosions and/or fires ..............
K4.05 REAUNAANCY .vvviiiiiiriiii s s e e e e s e
K4.06 Decay of fission product gases to particulate daughters
K4.07 Maximizing charcoal bed efficiency ........cccccccriiiiiiiiiiiinnnnnnn. .
K4.08 Automatic system isolation .........cccceviiiiii
K4.09 Filtration of radioactive particulate ............cccovverieee i e
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SYSTEM:
K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5.09
K5.10
K5.11
K5.12
K5.13

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10

Al.

A1.01
A1.02
A1.03
Al1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10
Al.11

SF90G Offgas System
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications or cause effect relationships as
they apply to OFFGAS SYSTEM: (CFR: 41.7 /45.4)

Heat removal mechanisms
Heat addition mechanisms .
Hydrogen concentration measurement ............ccoevvieeevieeeeeeeeeeenecenee s 32
Oxygen concentration MeasuremMENt ..........uevvvririimiinir s 32
Catalytic recombination .
RadIiOACtiVE dECAY ...evviiiiiiiriiiiiie i

Charcoal adsorption of fission product gases ...........cccveereriissiiivnneeeneesenninns 3
Hydrogen and oxygen recombination .
Decontamination factors ..........ccoiiiiiiiiiiiein e

Explain the necessity of reducing relative humidity for carbon bed filters. ..... 32
Elevated release point ........ccccceiiiiiinii i ]
Condenser vacuum ............... .3
Off-site radioactivity release 3

Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the OFFGAS SYSTEM: (CFR: 41.7/45.7)

Instrument air SYSteM......covciiiiiii
Process radiation monitoring system ...
Turbine building cooling water system
Hydrogen water chemistry system....... .
AC electrical distribution SyStem ........cccceiviiiiiiiii
Feedwater and condensate air extraction system .........cccccvvvieeeniiiinninnnennnn, 32
Fuel cladding integrity .
(0] T T4 TT= = T 1 PN
Heating steam and condensate water return system..........cccceeeveriiiiiinnennenn. 2
Makeup water purified System.....ccceeeevieiiiiieeeeees .2
Turbine building HVAC system.......

Ability to predict and/or monitor changes in parameters associated with
operating the OFFGAS SYSTEM controls including: (CFR: 41.5/ 45.5)

CONAENSEN VACUUM ...iveiiieeeiieeeeeeeseeeeeceeeeeessreessssssssnnsssssssssssassssasssnsssansenannnes
Station radioactive release rate .
Preheater discharge temperature ..
Recombiner catalyst temperature ............. .
Cooler condenser discharge temperature .........coccvvrrreeiinii s 2
Filter differential PreSSUIe .........cceeiriieeeeriiie e 2
Charcoal bed humidity .
SYSEEM fIOW e
Charcoal bed temperature

Charcoal vault temperature
Offgas condenser temperatures
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SYSTEM:
K/A NO.

Al.12
Al1.13
Al.14
A1.15

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14
A2.15

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08

A4.

SF90G Offgas System
ABILITY IMPORTANCE

Process radiation monitoring indications
Hydrogen gas concentration
Oxygen gas concentration ..... .
Steam SUPPIY PrESSUIES ....cviiieiieeeiieeeieeeeeeearresrrsssrsnns s se e s se e s s aneanananes

Ability to (a) predict the impacts of the following on the OFFGAS SYSTEM; and
(b) based on those predictions, use procedures to correct, control, or mitigate
the consequences of those abnormal conditions or operations: (CFR: 41.5/45.6)

SRO

[o 1V o] T [= 0 7= = ol o o 32
Low dilution steam fIOW .........eeeiiiiiiiiiiiii e 32
Offgas system high radiation ..o 4

High charcoal bed humidity ........ccccooiiiiiiiniin . 32
Offgas system holdup volume explosion/ fire 42
Low oxygen injection flow ................... 32
AC electrical distribution system failures . . 32
Offgas system high flow ............cc....... . 32
Offgas system low flow ......... . 32
Recombiner high temperature .. 32
Recombiner low temperature .......... 32
Offgas filter high differential pressure . . 32
Air intrusion ..., . 32
Loss of offgas system loop seals . 32
REACOr POWET CNANGES .....uvviiiiiiiiiiiiiie e 32

Ability to monitor automatic operations of the OFFGAS SYSTEM including:
(CFR: 41.7 /45.7)

SyStEM ISOIALIONS ..eeeiie i
System flows .......ccccevrrunen.
System temPperatures ........cccveeeiiieiieinie e e
Station radioactive release rate............oovevvvvreeeiiinniniiiiiiieeen,
System indications and alarms ...........cccceivvireriiereeevinnee.
System differential pressures .........ccccccvvvivviievvieneeccienee.
Process radiation monitoring system indications .
Startup and shutdown of the offgas system..........cccceviiveeinnieen e

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

Reset system iSolations ... 32

Offgas system eentrelsfecempenentsisolation valve .......cccccoevvciiiieiie s 3
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13

K2.

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

K4.

K4.01
K4.02
K4.03
K4.04

K5.

K5.01

SF9HVAC Plant Ventilation Systems
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the PLANT VENTILATION SYSTEMS and the following systems: (CFR: 41.2 to
41.9 / 45.7 t0 45.8)

AC electrical distribution system ..........ccooiiiiii 32
Secondary containMENt ......ccevvviiiii 3
Standby gas treatment SYSTtEM .........ooiiiiiiiiiiii i 4
Atmosphere control system

Process radiation monitoring System .........ccocciiiii 3
Instrument air SYSteM......covciiiiiii

HVAC normal cooling water system
HVAC emergency cooling water system
Reactor building cooling water SyStem ...........oooiiiimirieinin e
Turbine building cooling water system .
ESF logic and control system...............
Leak detection and isolation system.. .
Radioactive drain transfer system ..........cccceviiiiiiiii e

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Reactor building supply and exhaust fans...........ccccveeeriinnen s
Turbine building supply and exhaust fans..........cccccceeiiiiinnns
Radwaste building supply and exhaust fans

Knowledge of the effect that a loss or malfunction of the PLANT VENTILATION
SYSTEMS will have on the following: (CFR: 41.5/45.3)

Secondary containment tEMPEratUre .......cceuevevrereririii s
Reactor building temperature ............ccceeeeiiiiniiiiereeee s
Reactor building pressure.........ccvveeeeeeeeenseseseeieee e
Secondary containment differential pressure .........c.cccccvernnns
Turbine building temperature............
Turbine building differential pressure

Knowledge of PLANT VENTILATION SYSTEMS design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

Automatic initiation of standby gas treatment system
Secondary containment isolation .........ccccceveviiiinineniniinn..,
Automatic starting and stopping of fans . .
SMOKE FEMOVAL ... iiee i e se e e s e e e e n e e e

Knowledge of the operational implications or cause-effect relationships as
they apply to PLANT VENTILATION SYSTEMS:
(CFR: 41.7 /45.4)

Airborne contamination CONtrol ..........cceuviiiiiiiiiiiii e 3

NUREG XXXX Rev. 0 3.9-6



SYSTEM:

SFO9HVAC Plant Ventilation Systems

K/A NO. KNOWLEDGE IMPORTANCE

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the PLANT VENTILATION SYSTEMS:
(CFR: 41.7 /45.7)

K6.01 AC electrical distribution system .........cccooiiiiiii

K6.02 Instrument @ir SYSEEM ....iiiiiiiii e e

K6.03 HVAC normal cooling water system

K6.04 HVAC emergency cooling water system

K6.05 Reactor building cooling water System ........cccovvvmiiieeeinri s

K6.06 Turbine building cooling water system . .

K6.07 ESF logic and CONtrol SYSteM ........oovceiieiiieeii i

K6.08 Leak detection and isolation System...........ccceeeeviiiiiieicciccece s
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with
operating the PLANT VENTILATION SYSTEMS controls including:
(CFR: 41.5/45.5)

A1.01 Filter differential PreSSUIe .........cceeeiirieeeeiireee e

A1.02 Fan differential pressure ....

Al1.03 Area temperatures .......ccvvvveeiieierriee e e

Al1.04 Secondary containment differential pressure

A2, Ability to (a) predict the impacts of the following on the PLANT VENTILATION
SYSTEMS ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

A2.01 High drywell PresSsure .......cevvvviiiiiirii e

A2.02 Low reactor water level....

AZ203 Less-of coolant-aceident—

A2.6403 High radiation.........cceeiiiiiiiieiiie e

A2.6504 Secondary containment differential pressure

A3. Ability to monitor automatic operations of the PLANT VENTILATION SYSTEMS
including:
(CFR: 41.7 / 45.7)

A3.01 Isolation/initiation SIgNalS ...........cccoiiiiiiiii 4

A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 t0 45.8)

A4.01 Start and StOP faNS ...cooveeeiieieere e 3

A4.02 Open and cloSe damPErS..........uviiiiiiiiiiiiirir e 23
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SYSTEM: SF9RAD Radiation Monitoring System
K/A NO. KNOWLEDGE IMPORTANCE
K1. Knowledge of the physical or control/protection logic relationships between

the RADIATION MONITORING SYSTEM and the following systems: (CFR:41.2 to
41.9/45.7 to 45.8)

K1.01 Main Steam SYStEM .....occeiiiiiiiii
K1.02 Offgas SYSEEIM ...cceueeeeeieeeeeesiiie e ee s s e s snr e e e s nnne e s
K1.03 Plant StACK .....coiviieiiiiiiiir
K1.04 Reactor building cooling water system .
K1.05 Radioactive waste treatment SyStem .......ccccooiiiiiiiii
K1.06 Reactor building HVAC SyStem.........occuviiiiiininirsir i
K1.07 Fuel building HVAC system .
K1.08 Service building HVAC SYSEEM ......cceviiiiiiiiiiiiiiie e
K1.09 Leak detection and isolation SyStem ..........cccceeeviiiiiiiicirciere s
K1.10 Turbine building HVAC system.......

K1.11 Radwaste building HVAC system...

K1.1312 Emergency response information system. 2
K1.1413 Vital AC power Supply SYStEM......uuuuruieiiiiiiiniirisnsie s eeeeeeeeens 2
K1.1514 Instrument air system........cocccviiiii .2
K1.1615 ESF logic and control SyStem ..........oocccmeeeeeninninniiiiiiieeeeee e .3
K1.1716 Standby gas treatment system ........cccooiiiiiinin 3
K1.4817 Makeup water purified system ... 2
K1.1918 Control building HVAC SYStem ........ccvviiiiiiineeeeen e .3
K1.2019 Post accident monitoring system..........cccoeveiiiiiv s 3
K2. Knowledge of bus or eleetrieal-division power supplies to the following: (CFR:
41.7)
K2.01 Main steamline radiation MONITOIS ..........ceeiiriiiiiiiiiiiie s
K2.02 Offgas radiation monitoring system...
K2.03 Plant stack radiation monitoring
K2.04 Radwaste liquid radiation monitoring system
K2.05 Reactor building HVAC MONitors ..........ccccueeeeeiiiisiiiiiiieeenen e
K2.06 Area radiation monitors ................
K2.07 Control room ventilation monitors
K3 Knowledge of the effect that a loss or malfunction of the RADIATION
MONITORING System will have on the following: (CFR: 41.5/ 45.3)
K3.01 Station liquid effluent release MONItOriNG ........cooviiiiiiiirieiiin e 3
K3.02 Station gaseous effluent release MONItONNG .......ccceevviveerirnieeeesseee e 3
K3.03 Station area radiation MoNItoring .........cccveverivii 32
K3.04 Offgas system .
K3.05 Reactor building HVAC .........uuiiiiiiei et
K3.06 Drywell sump liquid diSCharge .........cccuvreemminiiiiiirereee e
K3.07 Radwaste building ventilation..... .
K3.08 Control building HVAC SYStEM ......ccvviiiiiiiiiiiiii i
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SYSTEM: SF9RAD Radiation Monitoring System

K/A NO. KNOWLEDGE IMPORTANCE
K4. Knowledge of RADIATION MONITORING System design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)
K4.01 REAUNAANCY ....eiiiiiiiiii i 32
K4.02 Automatic actions to contain the radioactive release
in the event that the predetermined release rates are exceeded ................... 4
K4.03 Fail safe tripping of process radiation monitoring
logic during conditions of instrument failure ...........ccccceiiiiiiiiiiiii e 4
K5. Knowledge of the operational implications or cause effect relationships as

they apply to RADIATION MONITORING SYSTEM:
(CFR: 41.7 / 45.4)

K5.01 Hydrogen injection operation's effect on process radiation indications............ 3

K5.02 Drywell sump liquid discharge ...........ccoveeeeeniiiiinnnneee e, .23

K5.03 Turbine gland seal condenser exhaust .... .2

K5.04 Fuel handling area ventilation exhaust . .3

K5.05 Brywel-Loss of coolant acCident ......ueuueereiiiiiiniiiriniiine e 3

K6 Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the RADIATION MONITORING
SYSTEM: (CFR: 41.7 /45.7)

K6.01 Vital AC POWET 11sts ettt 32

K6.0302 Leak detection and iSOIation SySEeM..................oorerrserrsssmssersroesererrons 23
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with

operating the RADIATION MONITORING SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 Alarms and indications associated with normal operations ........ccccccevevivinenes 32
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SYSTEM: SF9RAD Radiation Monitoring System
K/A NO. ABILITY IMPORTANCE
A2, Ability to (d) predict the impacts of the following on the RADIATION
MONITORING SYSTEM ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/ 45.6)
RO SRO
A2.01 Fuel element failure ......occcciiiieieie e 4 4
A2.02 ACAC electrical failure ........oooiiciieiiiiie e 32 32
A2.03 Downscale trips . 3
A2.04 Offgas system failure .........ccceviirieeiiise e 3 3
A2.05 LOW fUEl POOI IEVEL ...t 3 3
A2.06 Loss of coolant aCCident .........eeeveiiiiiiiiiiiieie e 4 4
A2.07 Leakage and/or breaks from contaminated systems to
atmosphere or to other process SyStems ........ccevvvevvirirmirniin. 4
A2.08 Refuel floor handling accidents/operations .........ccccccvvrrneee . 4
A2.09 Low reactor water level during refueling operations .............. 4
A2.10 Failure of post accident monitoring system instrumentation 3
A3. Ability to monitor automatic operations of the RADIATION MONITORING
SYSTEM including: (CFR: 41.7 / 45.7)
A3.01 Offgas system isolation indications ...........ccceueeieiiiiisiiiirie e
A3.02 Liquid radwaste isolation indications
A3.03 Radwaste handing interlocks ...........ccccceeeeeririiiiiiiiiieeeeeeee
A3.04 Drywell LCW or HCW sump isolation indications
A3.05 Ventilation system isolation indications
A3-06 Bisplay-irdications
A3-07 Meterindications ———rrr e
A3.6806 Containment isolation iNdiCatioNS ..........ccceeirieiiiiiiiiiree e
A3-89 Hehtsandalarms 3
A4, Ability to manually operate and monitor in the control room:
(CFR: 41.7/45.5 to 45.8)
A4. 01 Manualhy-trip-processradiation-menitertegicManual system isolation ......... 3
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SYSTEM:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.11
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18
K1.19
K1.20
K1.21
K1.22
K1.23

K2.

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

SFI9RD Radwaste

KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
RADWASTE and the following systems: (CFR: 41.2 to 41.9 / 45.7 to 45.8)

Makeup water condensate SyStem .........cccviiiiiiiieiien
Instrument air SySteM......covciiiiii
SEIVICE AN SYSEEIM..ciiiriiiiiieeeiris e ee e s e e s e e e s e e e e se e s e rnsnn e e s eennnannns
AC electrical power distribution system .
Instrument and control power supply System .........cccvvmeeiiiiiiiiiinne s 2
Reactor water cleanup System.........cccvvviiiirr

Fuel pool cooling and cleanup system .. .
Residual heat removal SyStem .....ccccceeiiiiiiiiii -
Turbine building service water System.........cccuvveeiiiiiiiiiriieeer e
Process radiation monitoring system.......
Condensate storage and transfer system.
Makeup water purified system...
Radioactive drain transfer system ..
Solid waste system ............c.eeeeees
Make-up water condensate system.....
Reactor building cooling water system .
Radwaste building HVAC system.............
Mobile liquid radwaste processing system ..
Mobile solid radwaste processing system....
Low conductivity waste system............ .
High conductivity Waste SYStEM .........c.uevieiiiiiiiiiiirrre e
Hot shower and storm drain System.........ccccoiiiiiiinienr e
Spent sludge system .
Circulating Water SYStEM ....coiiiii it

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

Knowledge of the effect that a loss or malfunction of the RADWASTE will have
on the following: (CFR: 41.5/45.3)

RWCU SYSEEM....eiiiiiiiiiiiiiiiiiii i
Makeup water condensate system .
Low and high conductivity waste sumps..
Fuel pool cooling and cleanup system...... .
Residual heat removal System .........cccvviiiiiiiiiiirr
Radioactive drain transfer SYStem .........ccvveeririiee e
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SYSTEM:
K/A NO.

K4.

NerekK4.01

K5.

K5.01

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08

Al.

A1.01
A1.02

A2,

A2.01
A2.02

A3.

A4.

SFI9RD Radwaste

KNOWLEDGE IMPORTANCE

Knowledge of RADWASTE design feature(s) and/or interlocks which provide

for the following: (CFR: 41.7)

Automatic discharge iSolations...........ccviiiiiii 3

Knowledge of the operational implications or cause effect relationships as

they apply to RADWASTE : (CFR: 41.5 / 45.3)

Nene-Failure of automatic discharge isolation ..........cccoevcvvviiviiiiiiiniicenn, 3

Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the RADWASTE: (CFR: 41.7)

Instrument air SYSteM......covciiiiiii
Service air system.......cccoovviniinnnnnnnnn,
AC electrical power distribution system
Instrument and control power supply system
Radwaste building HVAC ..........cooiiiiiiiiiiieeeeeereeeeee e
Process radiation monitoring system ...

Makeup water purified system.......... .
Circulating water SYStEM .......cvviiiiiiii i

ABILITY

Ability to predict and/or monitor changes in parameters associated with

operating the RADWASTE controls including: (CFR: 41.5/ 45.5)

RAdI@tion 1@VEL......eeieiiiiie e 3
Off-site radioactivity rel€ase ...........cuvvurrerrrmiiii e 3

Ability to (a) predict the impacts of the following on the RADWASTE ; and (b)
based on those predictions, use procedures to correct, control, or mitigate the

consequences of those abnormal conditions or operations: (CFR: 41.5 / 45.6)

RO
SYSEEM FUPUIE. e s e e e e e e e e e e e neaenes 3
High turbidity Water.........cccouiiiiii 2

Ability to monitor automatic operations of the RADWASTE including:
(CFR: 41.7 /45.7)

None

Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

None
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14

K2.

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K5.

SFI9RPV Reactor Vessel Internals
KNOWLEDGE IMPORTANCE

Knowledge of the physical or control/protection logic relationships between
the REACTOR VESSEL INTERNALS and the following systems: (CFR: 41.2 to 41.9
/ 45.7 to 45.8)

Main SteamM SYSEEM ....iiiiiiiiiiiiii
Reactor recirculation SyStem.........ooicciiiiiieiirr
FEEAWALEr SYSTEM .uvuvuiiiiiiiiiiiri i
Residual heat removal system ... .
High pressure core flooder SYStEM .........covieeeeiirire e 3
Reactor core isolation cooling SYStemM.......ccouiiiiiiiiriiiiniirr 3
Control rod drive system .
Standby liquid CONtrol SYSTEM .....ccvvviiiiiiiiiiiiriii e
Reactor water cleanup SYSteM ......cccoeviiiiiiiiiiii s
Automatic depressurization system
Loose parts monitoring SyStem ........cccuvviiviiiinniisiniieieee e
Automated traversing in-core probe system
Neutron monitoring SYStem .........cccviiiiiiinin s .
Reactor vessel instrumentation .............ccceeeiriiiiiiieieee s

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
None

Knowledge of the effect that a loss or malfunction of the REACTOR VESSEL
INTERNALS will have on the following: (CFR: 41.7 / 45.4)

REACtOr Water [EVE..uuuuiiiiiiicicieie e
REACLOI PrESSUIE ..vvvvviririsuusiiiiiisissasssssssss s e s e e e esseesseeeseeeseeesseesssessarannnnsansnnas
[RCT= Lo g 010 1= PP PPPPPPPTR
Plant radiation levels...........
Off-site radioactive release............

Leak detection and isolation system.. .
Reactor vessel instrumentation ...

Knowledge of REACTOR VESSEL INTERNALS design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

Separation of fluid flow paths within the vessel
COre OFfiCING .cciieieisrrie e
Moisture removal from generated steam. .
Natural Circulation.........coceuriiiii
Prevention of control rod €JECHON .........eeviiureeriiiii e
Prevention of reactor pressure vessel flange leakage ...........ccccceeeiiiiiiiniiinnns 3

Knowledge of the operational implications or cause effect relationships as
they apply to REACTOR VESSEL INTERNALS: (CFR: 41.5/45.3)

None
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SYSTEM: SFORPV Reactor Vessel Internals
K/A NO. KNOWLEDGE IMPORTANCE
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the REACTOR VESSEL INTERNALS:
(CFR: 41.7/45.7)

K6.01 Control rod drive SYSTEM ....cueeiiiiiiiii

K6.02 Reactor recirculation SyStem.........ooicciiiiiieiinrrr

K6.03 FEEAWALEr SYSTEM .uvuvuiiiiiiiiiiiri i

K6.04 Standby liquid control system.

K6.05 Reactor water cleanup system

K6.06 Reactor vessel instrumentation............ueeviiii

K6.07 High pressure core flooder system. .

K6.08 Residual heat removal SyStem .....ccccceeiieiiiiii -

K6.09 Reactor core isolation co0liNg SYSteM......ccuiiiiiiiiiiiiiiie e

K6.10 Automatic depressurization system...

K6.11 Loose parts monitoring

K6.12 Automated traversing in-core probe system

K6.13 Neutron monitoring SYStem .........cccviiiiiiinin s .

K6.14 Maiin StEAM SYSTEM ..iiiiiie et s r e s e e e e e e rr e e eerernan
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with

operating the REACTOR VESSEL INTERNALS controls including: (CFR:41.5/45.5)
None

A2. Ability to (a) predict the impacts of the following on the REACTOR VESSEL
INTERNALS ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

A2.01 Loss of coolant accident.........

A2.02 Overpressurization transient...

A2.03 Control rod drop accident..........

A2.04 Excessive heatup/cooldown rate

A2.05 Exceeding thermal limits ...........

A2.06 Exceeding safety lIMitS.......cccviiimeiiriieec e

A2.07 Reactor pressure vessel flange seal failure

A3. Ability to monitor automatic operations of the REACTOR VESSEL INTERNALS
including: (CFR: 41.7 /45.7)
None

A4. Ability to manually operate and monitor in the control room:

(CFR: 41.7/45.5 to 45.8)

- ‘[Comment [EKB13]: Update from other section

NUREG XXXX Rev. 0 3.9-14



=y

W

Sin ok cvck
aHi-Steaf-SYyStef

Eoadwatar cvycka
reeawater-SySter

g g SYSteit e 9

R + + laviel
REaCtor-Waterrever

T T T T T T T s e e s e e

4 e 2
REACTOF PrESSHHC e

+,
RO POW T s e e o

P N N
G Gu G G
DD DD

Do N
J

Sdiatinn Invale
OO CVCI S e e 9

K3-05 Off-site-radi Fiva ral
0 CCTatmoaCaveTCICasT
1 H 1 Ja¥aal

'SNUS]

NUREG XXXX Rev. 0 3.9-15



PORTANC
GHCTHAING

2
=)
2
=)

o

a 2
g TG Sy Ste s

At e d 4 cvctam
AUtOTatC-GEPreESSuiZaton-Sy St

| coseparts it
cOOSE P S MOROMNg e 2

H A 2
Ké%—mem&emeﬁmg—m-ew cht =)

+ cucta 2
StCA-SYStCt =)

i

LOCA

CoCTAT

On +i + iant
OVEerpressHftZation—thaRStiCRt e e e

C Fral end Aean i +
OO oG GropataiGent= m

> Pr >
o P M
DD P
QP
NI NI N
N N N

AD OE = Aina h 1 e 4
AZLS Exeeeathgtherma S e 4
A2 D6 E ding-cafahy limitc 4
AZ06 EXEceang-sarety S e e e e e e 4

NUREG XXXX Rev. 0 3.9-16



LIV IMPORTA RII‘E
'(-/‘A—N'Q_AB. Tt T OHICTAING

NUREG XXXX Rev. 0 3.9-17



SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10

K2.

K2.01

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

K4.6508

SFIOFPC Fuel Pool Cooling and Cleanup System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the FUEL POOL COOLING AND CLEANUP SYSTEM and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

Residual heat removal System .........cccvveeiiiiiinir 3
Makeup water condensate SyStem .........ccviiiiiiinrireenrr 2
SAMPIING SYSTEIM ...eiiiiiiiie i
Instrument air system .
AC electrical power distribution System ..........ccccviiiiniiie 2
Reactor building cooling water System ........cccoovivimiriininir 3
Low conductivity waste system .
Radwaste drain transfer SyStem.......cccccvie i 3
Suppression pool Cleanup SYSEEM ......ccuvuirrruiiriiiiiirrr e eeee e 2
Reactor water cleanup system

Direct current power supply System ........cccceviiiiiininiiniinnnnns
Reactor pressure vessel instrumentation system....................

Spent sludge SYStEM ......cccoiiiiiiiiiiiiiin e

Knowledge of bus or division power supplies to the following: (CFR: 41.7)
Fuel pool cooling and cleanup PUMPS.......cccooiiiiimrreeerieeeiiireeee e 2

Knowledge of the effect that a loss or malfunction of the FUEL POOL COOLING
AND CLEANUP SYSTEM will have on the following: (CFR: 41.7 /45.6)

Fuel pool tEMPEratUre. .. .uu i
Fuel pool Water [EVEL.......uuuuiiiiiiieii i
Fuel pool water clarity
Fuel pool water chemistry ........cccooiiiniiiiie e
Fuel pool water fission product concentration
Area radiation levels ...
Suppression pool chemistry.... .
Refueling Operations ..........ccueeviiiiiiiiiieie e

Knowledge of FUEL POOL COOLING AND CLEANUP SYSTEM design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

[ o (813 Ta =] Loy AP
POOI ClAMitY .ot
Maintenance of adequate pool temperature........cccccveeiieeiiirieeeeee e
Overpressure protection for fuel pool cooling system filter .
Net positive suction head requirements for fuel pool cooling pumps............... 2
Maintenance of adequate pool level ... 3
Supplemental heat removal capability ..... .3

Maintenance of filter/demineralizer precoat during low flow conditions .......... 2
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SYSTEM: SFIOFPC Fuel Pool Cooling and Cleanup System
K/A NO. KNOWLEDGE IMPORTANCE

K5. Knowledge of the operational implications or cause effect relationships as
they apply to FUEL POOL COOLING AND CLEANUP SYSTEM: (CFR: 41.5/45.3)

K5.01 Spent-fuel-decay-heat-generatiorAddition or removal of irradiated fuel in spent fuel pool
3

K5.02 Mechanical filtration Operation...........cccevirirereinree e 2

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the FUEL POOL COOLING AND
CLEANUP SYSTEM: (CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution System .........cccccviiinsini 32

K6.02 Residual heat removal system .........cccccveiviiiiiiiiiinnne s 23
K6.03 Makeup water condensate system ........cccceeviiniiiiinnniininnns .3
K6.04 Reactor building cooling water system ........cccccoeevviviieneenennn.

K6.05 Instrument air SYSteM.....oovvevieiiie i

K6.06 Radwaste drain transfer System.........ccccvvvererrieersineeen s

K6.07 Reactor well seal failure ...........ccviiiiiiiiieiiien e

BireeteurrentDC power supply system........cccceveeviiniiiininnnne
Reactor pressure vessel instrumentation system.....

K6.1+10 Reactor building HVAC system........ .2

K6.1211 Low conductivity waste SySteM......cccevvieiiiiiiiiiiicen s 2

K6.1312 Suppression pool cleanup SYStEM .........occvviiiiiiiiiiir 2
ABILITY

AlAL. Ability to predict and/or monitor changes in parameters associated with

operating the FUEL POOL COOLING AND CLEANUP SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 SUrge taNK IEVEL ....oeiieiiiie e
A1.02 Pool level ........ccccvvvieveeennnn.

A1.03 Pool temperature................

Al1.04 Pump discharge pressure.........ccccoeeunee

A1.05 Filter/demineralizer differential pressure..

A1.06 System flow ...covvveviiiiiii

Al1.07 System temperature ........... .
A1.08 POOI ChemIStrY ...cvvviiiiiii i
A1.09 POOI Clarity .ot
A1.10 POOI aCLIVILY EVEIS .uvuveiiiiciiiiei e
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SYSTEM: SFIOFPC Fuel Pool Cooling and Cleanup System
IMPORTANCE
K/A NO. ABILITY

A2, Ability to (a) predict the impacts of the following on the FUEL POOL COOLING
AND CLEANUP SYSTEM; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO

A2.01 High poOl 1EVEL ....cvviiiiiiiiiiiii 3
A2.02 LOW POOI IEVED evvviitiiiiiiirieri s s ee e ee e e e e s 3
A2.03 Low surge tank level/high level.. . 3
A2.04 PUMP D e 3
A2.05 High fuel pool teMPEerature.........ccovvivieeer i e 3
A2.06 Reactor building cooling water failure . 3
A2.07 AC electrical power distribution system failures.........ccoceevieeiii e, 32 32
A2.08 Refueling bellows seal high flow ........ceuiiiiiiii e 3
A2.09 High spent fuel pool gate drain flow.......c..ccccvviiiereiiiiennninnns 3
A2.10 High filter/demineralizer differential pressure 2
A2.11 Low filter/demineralizer differential pressure 2
A2.12 LOW SYSEEM flOW ..evurrriiiiiiiiiiiniiisis s sss e s er s e ee e s er e eeens 2
A2.13 Low pump suction pressure.... 2
A2.14 Low pool clarity .....eeevveriiiiiinnnnenns . 32
A2.15 Inadequate system/pool ChEMISTIY .....cuvviriiuiiiiiiiiiii s 3
A3. Ability to monitor automatic operations of the FUEL POOL COOLING AND

CLEANUP SYSTEM including: (CFR: 41.7 / 45.7)
A3.01 ValVe OPEIAtiON .....coviiiiiiiiiiiieiirir s e e s e s e e s e e e s s e e e e e ee e e ee e reee e anrres 2
A3.02 PUMP EFIP(S) 1ottt 3
A3.03 System indications and alarms...........cocvviiiiiiieiiriiii 3
A4, Ability to manually operate and monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Fuel pool cooling and cleanup system pumps
A4.02 Fuel pool cooling and cleanup system valves
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SYSTEM:
K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11

K2.

K2.01
K2.02
K2.03
K2.04
K2.05

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

SF9SGTS Standby Gas Treatment System
KNOWLEDGE IMPORTANCE
Knowledge of the physical or control/protection logic relationships between

the STANDBY GAS TREATMENT SYSTEM and the following systems:
(CFR: 41.2to 41.9 / 45.7 to 45.8)

Reactor building HVAC SyStem.........occuviiiiiininiiniii i 3
Plant ventilation stack........ccccvviiiiiiiiii 3
Process radiation monitoring SyStem ...........ooiiiiiiiiiniiinre e 3
Atmosphere control system

Leak detection and isolation System .........ccceiiiiiiinini 3
Fire protection System........ccuvviiiiiiiiiiii
Makeup water purified system...

Radioactive drain transfer System ..........cccceviiiiiiiir e 2
Plumbing and drainage SyStem ..........cccueiriiiiiiiiiiree e 2
ESF logic and control system

AC electrical power distribution System ..........cccceviiiiiiiiee 32

Knowledge of bus or division power supplies to the following:
(CFR: 41.7)

Standby gas treatment process and cooling fans .........cccccevieeiiiiiieienen s 2
Standby gas treatment motor operated inlet/outlet flow damper
Standby gas treatment initiation logic
Standby gas treatment filter train heaters
Standby gas treatment inlet and outlet space heaters...........cccccvveeeeeiiiinnnnns 2

Knowledge of the effect that a loss or malfunction of the STANDBY GAS
TREATMENT SYSTEM will have on the following: (CFR: 41.7 /45.6)

Secondary containment differential pressure ..o,
Off-site release rate.......ccoooveiieiiiie e
Primary containment pressure .........cccueveeviininninsinnneennen s
Secondary containmeNt PreSSUre .........evvveeeeeeeeseeeeeesssmsnsmnnnnn
Secondary containment radiation/contamination levels .
Atmosphere CONrol SYSEEM ......uuuuiriiiiiiirir e er e

Knowledge of STANDBY GAS TREATMENT SYSTEM design feature(s) and/or
interlocks which provide for the following: (CFR: 41.7)

Automatic system initiation.........uueieiiieiiiii e
Charcoal bed decay heat removal .. .
MOISEUIE FE@MOVAL .. .ueereieiiiiriees s e e e e e e e e s e e e e r e r s
Radioactive particulate filtration.........cceevveeee e
Fission product iodine removal .. .
Charcoal bed retention..........cccuveiiiiiir i

Control charcoal bed relative humidity .........coevuiririiimii s 23
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SYSTEM: SF9SGTS Standby Gas Treatment System
K/A NO. KNOWLEDGE IMPORTANCE
K5. Knowledge of the operational implications or cause effect relationships as

they apply to STANDBY GAS TREATMENT SYSTEM:
(CFR: 41.5/45.3)

K5.01 Heat removal mechanisms ...
K5.02 Primary containment...........uvviiiiii
K5.03 Secondary containment differential pressure ...,
K5.04 WEEWEIL ..t .
K5.05 Primary containment PreSsure .........ccveeviviiiinineeneen e
K6. Knowledge of the effect of the following plant conditions, system malfunctions

or component malfunctions will have on the STANDBY GAS TREATMENT
SYSTEM: (CFR: 41.7 / 45.7)

K6.01 AC electrical power distribution system

K6.02 Process radiation monitoring ..

K6.03 Drywell high pressure ...................

K6.04 Leak detection and isolation system..

K6.05 Fire protection system..................

K6.06 ESF logic and control system.....

K6.07 Radioactive drain transfer system ..

K6.08 Makeup water purified system...

K6.09 Plant ventilation stack............

K6.10 Reactor building HVAC system..............

K6.11 Low reactor pressure vessel water level
ABILITY

Al. Ability to predict and/or monitor changes in parameters associated with

operating the STANDBY GAS TREATMENT SYSTEM controls including:
(CFR: 41.5/45.5)

A1.01 SYSEEM FIOW e
A1.02 Drywell/wetwell pressure ....

A1.03 Off-site radioactive release..........cccceeiiriiiiiiieeinin e,

Al1.04 Secondary containment differential pressure .........cccoccveerrnnns

A1.05 Standby gas treatment system filter train temperature
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SYSTEM: SF9SGTS Standby Gas Treatment System
K/A NO. ABILITY IMPORTANCE

A2, Ability to (a) predict the impacts of the following on the STANDBY GAS
TREATMENT SYSTEM ; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or
operations: (CFR: 41.5/45.6)

RO SRO
A2.01 LOW SYSEEM flOW .uttuiiriiiiiiiiiiiissssss s ie e e er e ee e e e e e e n s 3
A2.02 High system flow . 3
A2.03 High filter train temMperature........cvviveeer i 3
A2.04 High filter train moisture CoONteNt..........coviieeri i 3
A2.05 Standby gas treatment process fan trips . 3
A2.06 Motor operated inlet/outlet flow damper cloSUres .........cceevvvveeevreenmnnnnnnnnn.. 3 3
A2.07 AC electrical power distribution system failure .........cccccceeiiiiiiiieeccececeeeeeens 32 3
A2.08 Low reactor water leVel........ccccccieeiriiiniees e er e .3 3
A2.09 High drywell/wetwell pressure...........cccvvveeeniiiiniinnnnneccnenns .3 3
A2.10 High refuel floor ventilation exhaust radiation 3 3
A2.11 High secondary containment ventilation exhaust radiation...... 3 4

A2.1312 High charcoal bed temperature .2 23
A2.1413 Filter train heater trips ...cccoveei e 2 23

A3. Ability to monitor automatic operations of the STANDBY GAS TREATMENT
SYSTEM including:
(CFR: 41.7 /45.7)

A3.01 SYSEEM FIOW <.t e 3
A3.68302 Standby gas treatment system motor operated damper operation ................. 3
A3.8403 System temperature/humidity ........coovriiiiiiiiiiii
A3.8504 Secondary containment differential pressure .
A3.6605 Standby gas treatment €eeehRG-fans........cooovciveriieiee i

A4. Ability to manually operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.-01 Standby gas treatment system fans........cccoeceeeriiieeen i 3
A4.-02 Standby gas treatment system—motor operated dampers..........cccceviiiiiiinnns 3
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K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09

K2.

K2.01
K2.02
K2.03
K2.04
K2.05

K3.

K3.01
K3.02
K3.03
K3.04
K3.05

K4.

K4.01
K4.02
K4.03

K5.

K5.01

SFO9CRHVAC Control Room Habitability Area HVAC _ - [ Formatted: Font: 10 pt

KNOWLEDGE IMPORTANCE - [ Formatted: Font: 10 pt

Knowledge of the physical or control/protection logic relationships between
the CONTROL ROOM HABITABILITY AREA HVAC and the following systems:
(CFR: 41.2 to 41.9/ 45.7 to 45.8)

Process radiation monitoring System ........ccccovviiiiiii
HVAC emergency cooling water system
Fire protection SyStem.........icveiuiii i e
Makeup water purified system
ESF logic and control system............
Non-radioactive drain transfer system.....
AC electrical power distribution system
Vital AC power supply system................. .
Direct-eurrentDC power supply SySteM......ooccvviieiiniinrire e

Knowledge of bus or division power supplies to the following: (CFR: 41.7)

Control room habitability area HVAC supply fans ......cccccevieeiieieenes
Control room habitability area HVAC exhaust fans
Control room habitability area HVAC emergency filtration unit supply fans ..... 2
Control room habitability area HVAC motor operated normal supply dampers.2
Control room habitability area HVAC emergency filtration unit air supply

(6 = 100 0= £ PP P PPPPPPRPPPPRPRTIPR 2

Knowledge of the effect that a loss or malfunction of the CONTROL ROOM
HABITABILITY AREA HVAC will have on the following: (CFR: 41.7 /45.6)

Control room habitability .......ccuvueriiiiiiiii
Control room temperature...
CONLrOl FOOM PIrESSUIE w.vvvveeurresssrereesssreassssressssseessssssnessnnns
Control room habitability area HVAC humidity .......c.ccoevrininnnn.
Control room habitability area HVAC radioactivity

Knowledge of CONTROL ROOM HABITABILITY AREA HVAC design feature(s)
and/or interlocks which provide for the following: (CFR: 41.7)

System initiations/reconfiguration ...........cccceereerisinssiirrneer e 3
Control room temperature .
SMOKE remMOVAl MOAE ...uiieieriiie i e s e st e e e e e e e s reaa e s e e e nna s

Knowledge of the operational implications or cause-effect relationships as
they apply to CONTROL ROOM HABITABILITY AREA HVAC:
(CFR: 41.5/45.3)

Airborne contamination (e.g., radiological, toxic gas, smoke) control ............. 3
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K/A NO. KNOWLEDGE IMPORTANCE

K6. Knowledge of the effect of the following plant conditions, system malfunctions
or component malfunctions will have on the CONTROL ROOM HABITABILITY
AREA HVAC: (CFR: 41.7 /45.7)

K6.01 AC electrical power distribution system

K6.02 Vital AC power supply SYStEM .....ccceuviiiiiiiiiiirrr
K6.03 Bireet-edurrentDC power supply system

K6.04 HVAC emergency cooling water system... .
K6.05 Fire protection System........cccvviiiiiiiiii
K6.06 Process radiation monitoring System ........ccccovvviiinierr
K6.07 Makeup water purified system .
K6.08 ESF logic and cONtrol SYSteM .......cooviuumiieieiin i
K6.09 Non-radioactive drain transfer system.........ccccccieiiiiiiiiiriccvicce s

ABILITY
Al. Ability to predict and/or monitor changes in parameters associated with

operating the CONTROL ROOM HABITABILITY AREA HVAC controls including:
(CFR: 41.5/ 45.5)

A1.01 Filter differential pressure

A1.02 Fan differential pressure .....

Al1.03 Area temperatures.............. .
Al.04 CONLrol FOOM PrESSUIE ...iieiiiieiiieeee e e e cee e e ee e e s se e s ee e e e e e e eaaaenes
A1.05 Control room humidity .......ooveiiiiiiii s
A1.05 Airborne radioactivity IEVEIS.......uuuururuiiiiiiiiiriii i, 3
A2, Ability to (a) predict the impacts of the following on the CONTROL ROOM

HABITABILITY AREA HVAC ; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
abnormal conditions or operations: (CFR: 41.5/45.6)

A2.01 Initiation/reconfiguration............cuvee i

A2.02 Extreme environmental conditions ..........cccceveiiiiiiiiiiniinennnnne

A2.03 Initiation/reconfiguration failure...........ccccvvvieeiiiieen e .

A2.04 Initiation/failure of fire protection System.........cccccceviiiiivinnieee e

A3. Ability to monitor automatic operations of the CONTROL ROOM HABITABILITY
AREA HVAC including: (CFR: 41.7 / 45.7)

A3.01 Initiation/reconfiguration............occveeeriieeee s 3

A3.02 Initiation/failure of fire protection SySteM........uuiueririiiiiiiiiirrr s 32

A4, Ability to manually operate and monitor in the control room:
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4.1

EPE1001
EPE1002
EPE1003
EPE1004
EPE1005
EPE1006
EPE1007
EPE1008
EPE1009
EPE1010
EPE1011
EPE1012

EPE1013

EPE1014

Emergency Plant Evolutions

High Drywell Pressure

High Reactor Pressure

Suppression Pool High Water Temperature

High Drywell Temperature

High Suppression Pool Water Level

Low Suppression Pool Water Level

Reactor Low Water Level

High Secondary Containment Area Temperature
High Secondary Containment Area Radiation Levels
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EPE: EPE1001 High Drywell Pressure
K/A NO. KNOWLEDGE IMPORTANCE

EK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH DRYWELL PRESSURE: (CFR: 41.8 to 41.10)

EK1.01 Primary containment integrity..........ccvviiiiiii 4

EK2. Knowledge of the interrelations between HIGH DRYWELL PRESSURE and the
following: (CFR: 41.7 / 45.8)

EK2.01 High pressure core flooder SYStEM .........cooceeeriiieernirieeee e 4

EK2.02 Reactor core isolation cooling system.......cccooeeeiiivriienineeniiinns

.4
EK2.03 Residual heat removal system/tew-low pressure flooder mode.. 4
EK2.04 Reactor trip and isolation System .......cccccveeiiiiiiii e, .4
EK2.05 Emergency diesel generators...........occeveeeiininniniiineieeee e .4
EK2.06 Leak detection and isolation system........ccccceoiiiiiininniiinnnin, .4
EK2.07 Automatic depressurization system .........ccecciviiviiiiiiiiiininieennn, .4
EK2.08 DryWell SPray ....ceceeviiiiiiiiiiiiiiiii e .4
EK2.09 Suppression pool COOlING........ccueeriieiiiinrirre e .4
EK2.10 WetWell SPray...cccceveeeiieiiie i .4
EK2.11 Safety parameter display SYStem .........cccoevrveeeiriieeensiieennnnne .3
EK2.12 Drywell cooling SYSteM..........ceeriiiiiiiiiiirre e .3
EK2.13 Condensate SYSEM......ciiiiiiiiiiiiii 4
EK2.14 Containment overpressure protection System ........ccceeevivervieisieeeerenneee s erennnns 3
EK2.16 Atmosphere CONtrol SYStEM ......uuiuiriiiiiiiirr e er e er e eereeee 3
EK3. Knowledge of the reasons for the following responses as they apply to HIGH

DRYWELL PRESSURE: (CFR: 41.5/45.6)

EK3.01 Drywell spray operation ...
EK3.02 Wetwell spray operation..........ccccevriviiiinnininneen e,
EK3.03 Containment overpressure protection operation
EK3.04 Emergency depressurization........cccoovevieenieenieeseine s eeeneeneeenes

EK3.05 Automatic Rreactor SCram ........ceceevvvmimimmminn e .
EK3.06 DryWell VENEING ..veeeiiiiiiiiiiiiiiiiie et a e s snnnnees
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EPE: EPE1001 High Drywell Pressure

K/A NO. ABILITY IMPORTANCE
EA1l. Ability to operate and/or monitor the following as they apply to HIGH
DRYWELL PRESSURE: (CFR: 41.7 / 45.6)
EA1.01 High pressure core flooder SYSteM .........cooveereiririre e 4
EA1.02 Reactor core isolation cooling SYSteM.......cuuuiiiiiiiiiirieeii e 4
EA1.03 Residual heat removal system/tew-low pressure flooder mode..............ccu.... 4
EA1.04 Reactor trip and isolation system .
EA1.05 Emergency diesel generators...........cccvveeriiiiiinniiinie
EA1.06 Leak detection and isolation System .........ccccciiiiiiinnni 4
EA1.07 Automatic depressurization system... 4
EA1.08 Drywell Spray ......cccccvvvviivnnneennnnn 4
EA1.09 Wetwell spray.......ccceeeeennn. 4
EA1.10 Suppression pool cooling..... .4
EAl1.11 Drywell cooling system.........ccccveenne .3
EA1.12 Containment atmospheric monitoring........cccceeeeveeeiniivvneenennn. 4
EA1.13 Wetwell to drywell vacuum relief-breakers.........ccccovviiiiinnnnns 3
EAL1.14 Atmosphere control SyStem .........ucuvvuiriiirinn 3
EAL1.15 Containment overpressure protection system 3
EA2. Ability to determine and/or interpret the following as they apply to HIGH
DRYWELL PRESSURE: (CFR: 41.10/ 43.5/45.13)
RO SRO
EA2.01 DIYWEIl PrESSUIE...uuuuruiririiiiirisessissssesssss e s s s e esaeeeeereeseeeeeeerear s rarra s s s aas 4
EA2.02 Drywell temperature .........ccevvviviiiiiiini 4
EA2.03 SUPPression POOI IEVE .......coiiiiviiiiiiccc it e 4
EA2.04 Wetwell pressure.........ccuveeee. 4
EA2.05 Wetwell air-space temperature.. 4
EA2.04 Suppression pool temperature....... 4
EA2.05 Primary containment radiation levels 4
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EPE: EPE1002 High Reactor Pressure
K/A NO. KNOWLEDGE IMPORTANCE

EK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH REACTOR PRESSURE: (CFR: 41.8 to 41.10)

EK1.01 Pressure effects on reactor POWEN.........uuvivereereieeeeerrree e e ee e 4

EK1.02 Reactor pressure vessel iNtegrity ........ueeveiiiiiiiiiiiieiien s 4

EK1.03 Safety/relief valve tailpipe temperature/pressure relationships............cccceeueee 4

EK1.04 Decay heat generation

EK1.05 Exceeding safety limits

EK1.06 Pressure effects on reactor pressure vessel water level .......c...ccccevvvieeeeinnnen. 4

EK2. Knowledge of the interrelations between HIGH REACTOR PRESSURE and the

following: (CFR: 41.7 / 45.8)

EK2.01 Reactor trip and isolation system ...........ccceiiiiiiiiinnc 4

EK2.02 Alternate reactor shutdown system
EK2.03 Fine motion control rod motor drive insertion function (FMCRD run-in)
EK2.04 Recirculation SYyStem .......ccceeviiiiiiiiiiii s

EK2.05 Safety/relief Valves ...,

EK2.06 Reactor core isolation cooling system.......ccccovvvviiinnneiiiiiinnnns

EK2.07 Steam bypass and pressure control system ...........ceevveennuennnn .

EK2.08 REACEOr POWE ...cviiiriiiiiiiiti

EK2.09 Safety parameter display SyStem .........cooiiiiiiiiiiiiiiii

EK2.10 Reactor pressure vessel water level .. .

EK2.11 ESF logic and control SyStem .........ooccvmiiiiinininnnsirrre e

EK3. Knowledge of the reasons for the following responses as they apply to HIGH

REACTOR PRESSURE: (CFR: 41.5/45.6)

EK3.01 Safety/relief valve OPENINgG ......cccocrriirirrrie e 4
EK3.02 Reactor internal pump trip......ccccccienininieii e .4
EK3.03 Alternate rod iNSErtion .........ceceevveeeremrrmrmrmrn e .4
EK3.04 Standby liquid control system initiation signal................c.ce.... .3
EK3.05 Steam bypass and pressure control SYStemM .........cuuuciiiiiriiiniiinneninennnns .4
EK3.06 Feedwater control system operation (feedwater pump speed runback) ..........4
EK3.07 Fine motion control rod motor driven insertion function (FMCRD run-in) ........4
EK3.08 AUutomMatiC rEACLOr SCraM ...cvvvverererrrirrrrrnrr s sssssss s e es s s s e s s s e e s e s s reeeeeeernesernnnnes 4
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EPE: EPE1002 High Reactor Pressure

K/A NO. ABILITY IMPORTANCE
EA1l. Ability to operate and/or monitor the following as they apply to HIGH
REACTOR PRESSURE: (CFR: 41.7 / 45.6)
EA1.01 Main steam liN€ drainNs ......cccooveeiiieiiii e 3
EA1.02 Steam bypass and pressure CoONtrol SYStEM ........uvurruiiiiiisiisisinieesieeenaeeenaeenns 4
EA1.03 Safety/relief VaIVES ......c.cevi i e
EA1.04 Reactor core isolation cooling system... .
EA1.05 Alternate rod iNSEItION ......ceevverrrerrriririrrsre e e e s es s e e e e s s e e e e s s eeeeeeeeeneerrrnnnes
EA1.06 Standby liquid control SYStEM ...
EA1.07 Reactor trip and isolation system........cccceveeiiiiiiii e, .4
EA1.08 Feedwater control system (feedwater pump speed runback) ............... )
EA1.09 Fine motion control rod motor driven insertion function (FMCRD run-in) ........4
EA1.10 Reactor internal pump trip...cccooeeiiie s .4
EA1.11 Reactor water cleanup system
EA2. Ability to determine and/or interpret the following as they apply to HIGH
REACTOR PRESSURE: (CFR: 41.10/43.5/45.13)
RO SRO
EA2.01 Reactor pressure VESSEl PreSSUIE........uuveiiveiiiiiiissrrreen e sinnneees 4 4
EA2.02 Reactor power . 4
EA2.03 Suppression pool teMPErature........cccovvvviviieiiiin 4 4
EA2.04 SUPPression POOI IEVE .......coiiiiiiiiiiiiie e e 4 4
EA2.05 Reactor pressure vessel water 1evel ... 4 4
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EPE: EPE1003 Suppression Pool High Water Temperature

K/A NO. KNOWLEDGE IMPORTANCE

EK1. Knowledge of the operational implications of the following concepts as they
apply to SUPPRESSION POOL HIGH WATER TEMPERATURE:
(CFR: 41.8 to 41.10)

EK1.01 PUMP NPSH. ...ttt e e e s s s e ssann e e e e e e e e s nsannees

EK1.02 Steam condensation capability .

EK1.03 Primary containment integrity..........ccommiiiiiiii

EK2. Knowledge of the interrelations between SUPPRESSION POOL HIGH WATER
TEMPERATURE and the following: (CFR: 41.7 / 45.8)

EK2.01 Suppression ool COONNG........uurriiiiieiiiiiiiir e

EK2:02 Wetwelbspray—rrrr e 4

EK2.68302 WeELWEIl PrESSUIE.....iiiiiieieiieeeeeeresessrsesras e see e .3

EK2.6403 Safety parameter display SyStem .........ccccvvreereriieeenineeennnnns .3

EK2.8504 Suppression pool 1evel ... 4

EK2.6605 Suppression pool temperature monitoring system.................. 4

EK3. Knowledge of the reasons for the following responses as they apply to
SUPPRESSION POOL HIGH WATER TEMPERATURE: (CFR: 41.5/45.6)

EK3.01 Emergency/normal reactor pressure vessel depressurization .............ccccueeee... 4

EK3.02 Suppression pool COONNG.....ccuvurriiiiiiiiiirr e 4

EK3-63 Webwel-sprayrrrr e 4

EK3.8403 Standby liquid control system injection

EK3.6504 Automatic reactor SCram ........ceevevermimmmminr s

EK3.8605 Reactor building cooling water system automatic initiation .

EK3.6706 Reactor service water system automatic initiation...........ccccvvveeiniininnennn
ABILITY

EA1l. Ability to operate and/or monitor the following as they apply to SUPPRESSION
POOL HIGH WATER TEMPERATURE: (CFR: 41.7 / 45.6)

EA1.01 Suppression pool COONNG.....ccuvurriiiiiriiirrr e 4

EA1.8302 Suppression pool temperature MONItONNG .....ccvvviiieiierreeeie e 4

EA2. Ability to determine and/or interpret the following as they apply to
SUPPRESSION POOL HIGH WATER TEMPERATURE: (CFR: 41.10/43.5/45.13)

RO SRO

EA2.01 Suppression pool water teMPErature........cu.uivvvvrrerrriiii s 4 4

EA2.02 SUpPression Pool IEVEL .........ccccurriiiiiiiiiii 4 4

EA2.03 Reactor pressure VESSEl PreSSUIE.....ccuiveiiieiiiiiiieiees e e cee e sse e 4 4
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EPE:
K/A NO.
EK1.
EK1.01
EK1.02

EK1.03

EK2.

EK2.01

EK2.6302
EK2.6403
EK2.6504

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05

EPE1004 High Drywell Temperature
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to HIGH DRYWELL TEMPERATURE: (CFR: 41.8 to 41.10)

Reactor pressure vessel water level measurement...........ccceevvvvvvvvevneennnnnnnnn. 4
Egquipment-envirenmentatADS valve environmental qualification .................... 3
Primary containment integrity.........cccomeiiiiii 3

Knowledge of the interrelations between HIGH DRYWELL TEMPERATURE and
the following: (CFR: 41.7 / 45.8)

[ A= | ] o )PP 4

Reactor pressure vessel water level indication ..
Drywell cooling SyStem..........ceviiiiiiinninriee s
Safety Parameter-parameter Bisplay-display Systemsystem.....cccevvvviviiinieennn. 23

Knowledge of the reasons for the following responses as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.5/45.6)

Emergency reactor pressure vessel depressurization. ...........ccceeeeeieniiiininneens 4
Reactor pressure vessel flooding........c.vvevieereerrneeenenireee e 4
Drywell Spray OPeration .........cccecceriiiiiiiiiie i eereees e s e sere e

Increased drywell cooling.... .
= T0L e = =] o PPN

EAl.

EA1.01
EA1.02
EA1.03
EA1.04

EA2.

EA2.01
EA2.02
EA2.03
EA2.04
EA2.05
EA2.06

ABILITY

Ability to operate and/or monitor the following as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.7 / 45.6)

DIYWEIl SPIaY cvvveeesseussurusiniiiisssisssiessssesssseesseeesssessseesssesssnssssssnsssassnsnnsnsnns
Drywell cooling SyStem..........cevriviiiinniirrec e
DIYWEIl PreESSUIE...uuverrururirriiiiiisisssssssssssssessssseesseessseensereeseens .
Reactor pressure vessel water [eVel ...

Ability to determine and/or interpret the following as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.10/43.5/45.13)

RO SRO
Drywell temperature ..........c.eveviiiiiiiiiii 4 4
Reactor pressure VESSEl PreSSUIE.....ccuiveiiieiiiiiiiiieeseceeecee e sse e 4 4
Reactor pressure vessel water [eVel ... 4 4
Drywell pressure......ccccceeeeeeirenenenn . 4
Wetwell pressure........ccceveeeee 4
Wetwell air space temperature 4
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EPE:
K/A NO.

EK1.

EK1.01
EK2EK1.02

EK2.

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07

EK3.
EK3.01

EK3.02
EK3.03

EAl.

EKIEAL.01
EA1.02
EA1.03

EA2.

EA2.01
EA2.02
EA2.03

EPE1005 High Suppression Pool Water Level
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications as they apply to HIGH
SUPPRESSION POOL WATER LEVEL: (CFR: 41.8 to 41.10)

Containment iNtegrity .......oovveiiriii 3
Termination of injection sources external to containment.............ccccveeeeeennnn. 3

Knowledge of the interrelations between HIGH SUPPRESSION POOL WATER
LEVEL and the following: (CFR: 41.7 / 45.8)

Residual heat removal System .........ccvveiiiiiiiiiiirr
High pressure core flooder system.........cccccveeiiiiiiiiiineeeennnnne
Wetwell to drywell vacuum breakers..........uuvuiveiiiiiiiiiininnnnnn
Safety relief valves and respective discharge piping
Drywell water [eVel .......uuuivuiiiiiiiricin e
Reactor core isolation cooling system.......ccccovvviivvnneeniiiinnnns .
Safety parameter display SYyStem ........ccoviiiiiiiiiiiiiiii

Knowledge of the reasons for the following responses as they apply to HIGH
SUPPRESSION POOL WATER LEVEL: (CFR: 41.5/45.6)

Emergency reactor pressure vessel depressurization...........cccceeeeeeeeiniiiinneens 4
Lowering suppression pool water level .
[E= Lo =T =] o PPN

ABILITY

Ability to operate and/or monitor the following as they apply to HIGH
SUPPRESSION POOL WATER LEVEL: (CFR: 41.7 / 45.6)

High pressure core flooder system........cccccvevrriveeriiieeennneen
Residual heat removal System ......cccccevieeiiieiiiicneeeeeeeeens .
Reactor core isolation cooling SYSteM.......cueiiiiiiiiiirrieeii i

Ability to determine and/or interpret the following as they apply to HIGH
SUPPRESSION POOL WATER LEVEL: (CFR: 41.10/43.5/45.13)

RO SRO
Suppression pool water level ..o 4 4
REACEOI PrESSUIE ..uuiiieiiriieeeesersas s e s e rras e e s errras e e e s eresa s s e s ere s s e e e e rnnaeeeennnnan 4 4
Drywell water eVel ........ccuviiiiiiii 3 4
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EPE: EPE1006 Low Suppression Pool Water Level
K/A NO. KNOWLEDGE IMPORTANCE

EK1. Knowledge of the operational implications of the following concepts as they
apply to LOW SUPPRESSION POOL WATER LEVEL: (CFR: 41.8 to 41.10)

EK1.01 Steam CONAENSALION ...coeveeeieie e e e e 4
EK1.02 PUMP NPSH. ...t e nnnnees 4
EK1.03 Heat CapaCity .....cuvvieiiiiiiiii 4
EK2. Knowledge of the interrelations between LOW SUPPRESSION POOL WATER
LEVEL and the following: (CFR: 41.7 / 45.8)
EK2.01 Reactor core isolation cooling SYyStem........cuviiiiiririenrr 4
EK2.02 Residual heat removal system/low pressure flooder mode... 4
EK2.03 High pressure core flooder system.........ccccceveeiiiiiinieineeeennnnne .4
EK2.04 Horizontal vent submergence ..........occcvvvveviniiinnnneneccee .4
EK2.05 SRV discharge submergence ........cccccoveeiieneereeenensnnsiiiieeeeen, 4
EK2.06 Safety Parameter-parameter Bisplay-display Systemsystem.... 3

EK2.07 Suppression pool temperature detector submergence ...........ccccceeeeeniniinnnns 3

EK3. Knowledge of the reasons for the following responses as they apply to LOW
SUPPRESSION POOL WATER LEVEL: (CFR: 41.5/45.6)

EK3.01 Emergency reactor pressure vessel depressurization...........cccceeeeeeeeiniiiinneens 4
EK3.02 Reactor core isolation cooling system .
EK3.03 High pressure core flooder SYStEM ........ccovcueeeeiiiereirieee e
EK3.04 REACLON SCraM ...cviiiiiiiiiiiiii e
EK3.05 NPSH considerations for ECCS pumps .. .
EK3.06 Raising suppression pool water leVel...........cccoevvvieviiiieiiiiiiesierssees
ABILITY
EA1l. Ability to operate and/or monitor the following as they apply to LOW

SUPPRESSION POOL WATER LEVEL: (CFR: 41.7 / 45.6)

EA1.6201

Reactor core isolation cooling system...

EA1.6302 High pressure core flooder system........cccccvvrrrieeeriiieennnnen .4
EA1.6403 Suppression pool Cleanup SYSEEM ......ccvvvirivirirriinmiii e 2
EA1.8504 Residual heat removal SyStem .....ccccceviieiiiiii - 4
EA2. Ability to determine and/or interpret the following as they apply to LOW

SUPPRESSION POOL WATER LEVEL: (CFR: 41.10/43.5/45.13)

EA2.01 SUpPression POOI IEVEI .......ccciiiiiiiiiiiic e
EA2.02 Suppression pool teMPErature........cccovviviiieiiinrr e
EA2.03 REACLOr PreSSUIE ..uuiieeiirieieeeesrias s eserssnsseserrnns e s e s ernnnenasenens

EA2.04 Drywell/-suppressien-wetwell ehamber-differential pressure
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EPE:
K/A NO.

EK1.

EK1.01
EK1.02
EK1.6203

EK2.

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07
EK2.08
EK2.09
EK2.10
EK2.11
EK2.12
EK2.13
EK2.14
EK2.15
EK2.16
EK2.17

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05
EK3.06
EK3.07
EK3.08
EK3.09
EK3.10

EPE1007 Reactor Low Water Level
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to REACTOR LOW WATER LEVEL: (CFR: 41.8 to 41.10)

Adequate COre COOlING....uurrrieriiriiiiiriiriie e 4
Natural CirCUlAtioN. .......ccoiieiii e 4
Water level effects on reactor POWEN.........cvvvieereririeee e 4

Knowledge of the interrelations between REACTOR LOW WATER LEVEL and
the following: (CFR: 41.7 / 45.8)

Reactor pressure vessel water level indication ............coovvvevvvrvevieieneeineeennns
Reactor pressure vessel PreSSUre. ........ueeeeeeeeeiiinieveeeeesaeeennnnns
Reactor core isolation cooling system.......ccccoeeeiiiiiveenienennnne
Residual heat removal system: Low pressure flooder mode ...
High pressure core flooder system.........cccccveeiiiiiiiiieneenenennne
Automatic depressurization System .......cccccvvviiiieiiiinnnninnne
Recirculation System ...........ccciiiiiiiiiiiiiiii e
Reactor trip and isolation System .......cccccveeiiiiiiiiiiicinneeeeeees
Leak detection and isolation system........cccccoiiiiiiniiniininnns
Alternate rod inSertion CirCUItIY .....uuuuuuuuriiiisiirisrses e se e e eeneeees .

AC-electrical-power-distribution-systemEmergency diesel generators.............. 34
Feedwater control SYStEM ......ccceieiiiieiiieiiie e

Residual heat removal system: shutdown cooling mode .
Standby liquid control SyStem ...
ESF logic and CONtrol SYSteM ........ovveuuuiiiiiein e
Safety parameter display system .
Fire protection system (PRA) ...cccciiiiiiiie e

Knowledge of the reasons for the following responses as they apply to
REACTOR LOW WATER LEVEL: (CFR: 41.5/45.6)

Automatic depressurization system initiation ...........ccceeeeeiiee
(@0 =l olo) V] = o[

Steam cooling
Emergency reactor pressure vessel depressurization..............
Automatic Rreactor SCram .........ucuevvvummmmmimn .
Reactor core isolation cooling system initiation ..........cccooviiiiiiiiinininiiniiiennns
High pressure core flooder system initiation ..........ccceveeiiiiiiiiiiieeneeeiieees
Residual heat removal system: Low pressure flooder mode initiation .
Alternate rod insertion iNItiation...........coovieiiiii e
Standby liquid control system initiation ..........ccccoiiiiiiiii
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EPE: EPE1007 Reactor Low Water Level

K/A NO. ABILITY IMPORTANCE

EA1l. Ability to operate and/or monitor the following as they apply to REACTOR
LOW WATER LEVEL: (CFR: 41.7 / 45.6)

EA1.01 Residual heat removal system: Low pressure flooder mode ........ccccccevvernnnens 4

EK2EA1.02 High pressure core flooder SYStEMS ........ccueiiiiiiiiirrieeriee e

EA1.03 Reactor core isolation cooling system
EA1.04 Automatic depressurization system... .
EA1.05 Safety/relief VaIVES ......c.cevi i e
EA1.06 Alternate injection subsystems (PRA)
EA1.07 Control rod drive system.........ccccce.u.
EA1.08 Condensate system..........
EA1.09 Feedwater system .............
EA1.10 Feedwater control system ...
EAL-AL Fire-protection-SyStemrrrrrrrrrr e
EA2. Ability to determine and/or interpret the following as they apply to REACTOR
LOW WATER LEVEL: (CFR: 41.10/43.5/45.13)
RO SRO
EA2.01 Reactor pressure vessel water [eVel ... 4 4
EA2.02 Reactor power . 4
EA2.03 Reactor pressure VESSEl PreSSUIE........uuveiiveiriniiissrrreens e sisnneeees 4 4
EA2.04 Adequate COre COOLING. .. .uuureeriiriiiririrree e rr e e s s e s s srrrr e e e e s e s s nnraneea e s 4 4
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EPE: EPE1008 High Secondary Containment Area Temperature

K/A NO. KNOWLEDGE IMPORTANCE

EK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH SECONDARY CONTAINMENT AREA TEMPERATURE:
(CFR: 41.8 to 41.10)

EkKi- 04 P, nal 4 $i

EKE01 Persennelpretection——r e 4

Ek1-02 Radiationreleases e

EK1.6401 Maximum normal operating temperature...........ccccvvveeiiiinnnns .3

EK1.8502 Maximum safe operating temperature...........ooeevuviieenieeennnne .3

EK1.063 Reactor pressure vessel water level measurement...........cccevevvvvevvieviinnninnnnnn. 4

EK2. Knowledge of the interrelations between HIGH SECONDARY CONTAINMENT
AREA TEMPERATURE and the following: (CFR: 41.7 / 45.8)

EK2.01 Area/rOOM COOIEIS ...eeveveeieeeererrrreressessnssnssssssssaassasssaasasasasssesssesesnessnnsssnnnnnes

EK2.02 Reactor building HVAC SyStEM.........cccuuriiiiiiiiiiieeee e

EK2.03 Leak detection and isolation system

EK2.8504 Systems required for safe Shut-dOWN ........c.ccviiiiiiiiii s 4

EK2.68605 Systems required to suppress a fire .

EK2.6706 Systems required for adequate core COOlING .....cooviiiirrreerinn i 3

EK2.6807 Systems required to protect the containment ..........cccevveiiiiiiiini 3

EK2.8908 Primary system discharging in secondary containment...........cccccceeviiiiiiinenns 3

EK3. Knowledge of the reasons for the following responses as they apply to HIGH
SECONDARY CONTAINMENT AREA TEMPERATURE: (CFR: 41.5/45.6)

EK3.01 Emergency reactor pressure vessel depressurization

EK3.02 REACLOr SCram ...ccccviviimiiiiiiiii e .

EK3.03 Isolating affected SYStEMS.......covvirreiiiieree e e
ABILITY

EA1l. Ability to operate and/or monitor the following as they apply to HIGH
SECONDARY CONTAINMENT AREA TEMPERATURE: (CFR: 41.7 / 45.6)

EA1.01 Reactor building HVAC SyStem ........cccvveiiiiiiiiniiiriren e 4

EA1.02 Fire protection System........ccvviiiiiiiii 3

EA1.03 Affected systems so as to isolate damaged portions.........ccccceeeeeviviieeeeenenenn. 4

EA2. Ability to determine and/or interpret the following as they apply to HIGH
SECONDARY CONTAINMENT AREA TEMPERATURE: (CFR: 41.10/43.5/45.13)

EA2.01 Area tEMPEratUre .......ccviriiiiriririiri e

EA2.02 Equipment operability .

EA2.03 Cause of high area temperature ..........ccccvieieeer e 4 4
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EPE: EPE1009 High Secondary Containment Area Radiation Levels
K/A NO. KNOWLEDGE IMPORTANCE
EK1. Knowledge of the operational implications of the following concepts as they

apply to HIGH SECONDARY CONTAINMENT AREA RADIATION LEVELS:
(CFR: 41.8 to 41.10)

Ek1-061—Compenent-envirenmentalgualifications e 2

EK1:02 Persennel-protection e e 4
EK1.6301 Radiation releases. ..........couveviiineiiiiinnns .
EK1.6402 Maximum normal operating radiation limit..........ccccceiiiiniiii 3
EK1.6503 Maximum safe operating radiation lImMit........ccccooceeriiimiinni e 3

EK2. Knowledge of the interrelations between HIGH SECONDARY CONTAINMENT

AREA RADIATION LEVELS and the following: (CFR: 41.7 / 45.8)

EK2.01 Area radiation monitoring System ........cccooiiiiiii

EK2.02 Process radiation monitoring system........ccccceeeiviiieininninnnne

EK2.03 Reactor Building HVAC System........ccccuvviiviininniiiniieincees

EK2.04 Standby gas treatment system .......cccccoiiiiiiiinin e,

EK2.05 Primary system discharging in to secondary containment

EK2.06 Systems required to SUPPress @ fire ......cccvevveeeerieeeessieeennnns

EK2.07 Systems required for adequate core cooling ..........ccccvvveeeennn. .

EK2.08 Systems required to shutdown the reactor ...........ccccvvvvviiiiiiiiiiiie s

EK2.09 Systems required to protect the containment ..........uuvvviiiiiiiiniiii s

EK3. Knowledge of the reasons for the following responses as they apply to HIGH

SECONDARY CONTAINMENT AREA RADIATION LEVELS: (CFR: 41.5/45.6)

EK3.01 Emergency reactor pressure vessel depressurization...........cccceeveeeeeiniiinnnenns 3
EK3.02 Reactor scram ..........eeueeee
Isolating affected systems

} Emergeney-plaftrrr e e 4
ABILITY
EA1l. Ability to operate and/or monitor the following as they apply to HIGH
SECONDARY CONTAINMENT AREA RADIATION LEVELS: (CFR: 41.7 / 45.6)
EA1.01 Area radiation monitoring SYStemM: .......coii i 4
EA1.02 Process radiation monitoring system. .
EA1.03 Reactor Building HVAC SYSteM........cccuuueiiiiiiiiissiirrre e ee e
EA1.04 Standby gas treatment system .........ccoviiiii
EA1.05 Affected systems so as to isolate damaged portions..........cc.coevevrrnveeeriinennn. 4
EA2. Ability to determine and/or interpret the following as they apply to HIGH
SECONDARY CONTAINMENT AREA RADIATION LEVELS: (CFR: 41.10/43.5/45.13)
RO SRO
EA2.01 Area radiation levels ..... .4 4
EA2.02 Equipment operability 32 3
EA2.03 Cause of high area radiation 4 4
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EPE:

K/A NO.

EPE1010 Reactor Building HVAC Exhaust High Radiation
KNOWLEDGE IMPORTANCE
Knowledge of the operational implications of the following concepts as they

apply to REACTOR BUILDING HVAC EXHAUST HIGH RADIATION:
(CFR: 41.8 to 41.10)

Eki1 N1 [») nal +. Fi 4
Ek101 Persennelpretection——rr 4
EK1.6201 Radiation rElEASES .....cvvuuiiiiiiiiiii it e e eeaaa 4

EK2. Knowledge of the interrelations between REACTOR BUILDING HVAC EXHAUST
HIGH RADIATION and the following: (CFR: 41.7 / 45.8)

EK2.01 Process radiation monitoring System ........ccccoeviiiiiie

EK2.02 Standby gas treatment system .......cccccoiiiiiiiiiinne,

EK2.03 Reactor building HVAC syStem..........ccccuereeeninninniiiieieeeeee e .

EK2.04 Leak detection and isolation System.........cccciiiiniiinein

EK3. Knowledge of the reasons for the following responses as they apply to
REACTOR BUILDING HVAC EXHAUST HIGH RADIATION: (CFR: 41.5/45.6)

EK3.01 Isolating reactor building HVAC system

EK3.02 Starting standby gas treatment system ... .

EK3-03 Personnel-evactation————rrre e 4
ABILITY

EA1l. Ability to operate and/or monitor the following as they apply to REACTOR
BUILDING HVAC EXHAUST HIGH RADIATION: (CFR: 41.7 / 45.6)

EA1.01 Process radiation monitoring system.

EA1.02 Reactor building HVAC system........ .

EA1.03 Standby gas treatment SYSteM ........ccooiiiiiiiiiiiin e

EA2. Ability to determine and/or interpret the REACTOR BUILDING HVAC EXHAUST
HIGH RADIATION: (CFR: 41.10/43.5/45.13)

RO SRO
EA2.01 Ventilation radiation [@VElS............eeueeriiiiiiiriininssis e re e 4 4
EA2.02 Cause of high radiation levels............coooiiiiiii e 4 4
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EPE:
K/A NO.

EK1.

EK1.01
EK1.02

EK2.

EK2.01
EK2.02
EK2.03

EK3.

EK3.01
EK3.02

EAl.

EA1.01
EA1.02

EA2.

EA2.01
EA2.02

EPE1011 Secondary Containment High Differential Pressure
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to SECONDARY CONTAINMENT HIGH DIFFERENTIAL PRESSURE:
(CFR: 41.8 to 41.10)

Secondary containment iNtegrity.........ooocueeiiiiiii e 4
Radiation relEase........cceiiiiiieiiie e 4

Knowledge of the interrelations between SECONDARY CONTAINMENT HIGH
DIFFERENTIAL PRESSURE and the following: (CFR: 41.7 / 45.8)

Reactor building HVAC system....
Standby gas treatment system ......
Off-site radioactivity release-rate

Knowledge of the reasons for the following responses as they apply to
SECONDARY CONTAINMENT HIGH DIFFERENTIAL PRESSURE:
(CFR: 41.5/45.6)

Reactor building HVAC System reSPONSe..........cuvvveveiveerrreereenreennensnesnnnsnnnnnns 3
Standby gas treatment System reSPONSE..........cuvvvvriiririiiiiiirrrrrr e 3
ABILITY

Ability to operate and/or monitor the following as they apply to SECONDARY
CONTAINMENT HIGH DIFFERENTIAL PRESSURE: (CFR: 41.7 / 45.6)

Reactor building HVAC SyStEM .........occuiiiiiiiiii e 4
Standby gas treatment SYSteM ........ccoiiiiiiiiiiiii e 4

Ability to determine and/or interpret the following as they apply to
SECONDARY CONTAINMENT HIGH DIFFERENTIAL PRESSURE:
(CFR: 41.8 to 41.10)

RO SRO
Secondary containMmENt PreSSUre.......vviiieiriieien e 4 4
Off-site radioactivity releaseOff-siterelease+ate....ccvvvmiiiiiiiiiiiiiiiineeees 3 4
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EPE:

K/A NO.

EPE1012 Secondary Containment High Floor Drain Sump/Area
Water Level

KNOWLEDGE IMPORTANCE
Knowledge of the operational implications of the following concepts as they

apply to SECONDARY CONTAINMENT HIGH FLOOR DRAIN SUMP/AREA WATER
LEVEL: (CFR: 41.8 to 41.10)

EK1.6301

Maximum normal operating limit

EK1.6402 Maximum safe operating limit...........ccooeriiien e 3

EK2. Knowledge of the interrelations between SECONDARY CONTAINMENT HIGH
FLOOR DRAIN SUMP/AREA WATER LEVEL and the following: (CFR: 41.7 / 45.8)

EK2.01 Reactor building high conductivity and low conductivity waste drains............. 3

Ek2-62 Radwaste-systerrr -3

EK2.68302 Systems required to shutdown the reactor .......cccccvvvvvvvunnnnne .3

EK2.6403 Systems required to SUPPress @ fir€ ......c.evvereeeeriiieeeesisree e 3

EK2.6504 Systems required for adequate core COOlING .....coovveiirerierinn i 3

EK2.6605 Prirrary-sSystems discharging to secondary containment ............ccccvvvvveeennnnn, 3

EK3. Knowledge of the reasons for the following responses as they apply to
SECONDARY CONTAINMENT HIGH FLOOR DRAIN SUMP/AREA WATER LEVEL:
(CFR: 41.5/45.6)

EK3.01 Emergency reactor pressure vessel depressurization...........ccoceeeeeeeiiiininneenns 3

EK3.02 REACLOr SCram ....cccvvviimiiiiiiii e

EK3.03 Isolating affected systems (PRA) (OE)-(PRA} .

EK3.04 Pumping reactor building SUMPS........c..uuiiiiiiiiierie e
ABILITY

EA1l. Ability to operate and/or monitor the following as they apply to SECONDARY
CONTAINMENT FLOOR DRAIN HIGH SUMP/AREA WATER LEVEL:
(CFR: 41.7/456)

EA1.01 Reactor building high conductivity and low conductivity waste drains............. 3

EA1.02 Affected systems so as to isolate damaged portions (PRA) (OE)PRA}........... 4

EA1.03 RAAWASLE SYSLEMS .uvvvriiiiiiiiiiiiiiiisi e ee e e e s 3

EA2. Ability to determine and/or interpret the following as they apply to
SECONDARY CONTAINMENT FLOOR DRAIN HIGH SUMP/AREA WATER LEVEL:
(CFR: 41.10/43.5/45.13)

EA2.01 Operability of components within the affected area

EA2.02 Water level in the affected area.......ccceeevvieiecienivieeneie e .

EA2.03 Cause of the high water [evel ...
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EPE:
K/A NO.

EK1.

EK1.01

EK1.02

EK1.03

EPE1013 Scram Condition and Reactor Power >5% or Unknown
KNOWLEDGE IMPORTANCE
Knowledge of the operational implications of the following concepts as they

apply to N'SCRAM CONDITION AND REACTOR POWER >5% OR UNKNOWN:
(CFR: 41.8 to 41.10)

Reaetor-pressure-effects-enreactorpowerChanges in reactor pressure vessel pressure
4

Changes in reactor pressure vessel water levelReactor-waterlevel-effects-en+reactor
4

Beron-effects-onreactorpower{Standby-liquid-contrel-system)Injecting boron 4

EK1-05 Cold-shutdown-boron weight -

EK1.8603 Cooldown effects on reactor power... .

EK1.8704 ShUEdOWN MAIGIN ...eeiiiiiiiii it

EK2. Knowledge of the interrelations between SCRAM CONDITION AND REACTOR
POWER >5% OR UNKNOWN and the following: (CFR: 41.7 / 45.8)

EK2.01 Reactor trip and isolation SyStemM ........cccceeiiiii i

EK2.02 Alternate reactor shutdown system...

EK2.03 Control rod drive system............... .

EK2.04 Neutron monitoring SYStEM ........ovccviiiiiiii

EK2.05 Safety parameter display SYStem ........ccoviviiiiiiiiiiiii

EK2.06 Reactor pressure vessel water level .. .

EK2.07 Reactor pressure VESSEl PreSSUIE........uuveiiveiiiiisiissnrseessss e siinneenes

EK2.08 Rod control and information System........ccceveviiiiiii e

EK2.09 Alternate boron injection methods.......

EK2.10 Reactor internal pump runback and trips.

EK2.11 Feedwater spargers............

EK2.12 ESF logic and control system...........ccuvveeee.

EK2.13 Reactor recirculation flow control system

EK3. Knowledge of the reasons for the following responses as they apply to SCRAM
CONDITION AND REACTOR POWER >5% OR UNKNOWN: (CFR: 41.5/ 45.6)

EK3.01 Reactor internal pump runback........ccoceiiieiiiii s 4

EK3.02 Trip of reactor internal pumps .

EK3.03 Standby liquid control system inJECHioN ..........ceeviiiiiiiiiniiien e 4

EK3.04 Lowering of reactor pressure vessel water level (PRA)PRAY .........covvivieneeens 4

EK3.05

Feedwater pump runback

EK3-067 Celd-shutdewnberen-weight———rrrr 3
EK3.6806 Maintaining heat sinks external to the containment .
EK3.8907 Varieus-alternate-methods-of-eControl rod insertion..........ccccceeevvviivivecvceeienens 4
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EPE: EPE1013 Scram Condition and Reactor Power >5% or Unknown
K/A NO. ABILITY IMPORTANCE
EA1l. Ability to operate and/or monitor the following as they apply to SCRAM

CONDITION AND REACTOR POWER >5% OR UNKNOWN:
(CFR: 41.7 / 45.6)

EA1.01 Reactor trip and isolation System .......ccccceeeiiiii i 4
EA1.02 Initiation of alternate rod insertion fuNCHiON..........ccccvvirieerie i 4
EA1.03 Standby liquid control system .
EA1.04 Control rod drive SYStEM ....cceviiiiiiii
EA1.05 Neutron monitoring SYStEM .......covvviiiiiiiin
EA1.06 Rod control and information system..

EA1.07 Safety parameter display system ......

EA1.08 Alternate boron injection methods....

EA1.09 Leak detection and isolation system.....

EA1.10 Feedwater control system (PRA)-(PRA}

EAL.11 Reactor recirculation system.... .
EA1.12 Reactor water cleanup System ........cocciviiiiini
EA2. Ability to determine and/or interpret the following as they apply to SCRAM

CONDITION AND REACTOR POWER >5% OR UNKNOWN:
(CFR: 41.10/43.5/45.13)

EA2.01 [RCT= Lo g 010 1= RSP PPRPPPPT

EA2.02 Reactor power oscillations . 4
EA2.03 Reactor pressure vessel water [evel ... 4 4
EA2.04 Standby liquid control system tank [@VEl..........uueuruiiiiiiiiiiiiiiriieeiee e een e 4 4
EA2.05 Suppression pool temperature............. 4
EA2.06 Control rod position .................. 4
EA2.07 Reactor pressure vessel pressure... 4
EA2.08 Containment conditions/isolations.. . 4
EA2.09 Reactor recirculation fIOW ...........oooiiiiiiiiieei e 4
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EPE: EPE1014 High Off-Site Release Rate
K/A NO. KNOWLEDGE IMPORTANCE
EK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH OFF-SITE RELEASE RATE: (CFR: 41.8 to 41.10)
None
H H acte_of radigicok H +i 2
EkL-01—Biclogical-effectsof radisisetope-trgestion 3
EKi1-02 Protact £ +h bl 4
EK102 Pretection-of-the-gereralpubliec s 4
EK103—Meteorologicaleffectsen-eff-site releaser s 3
EK2. Knowledge of the interrelations between HIGH OFF-SITE RELEASE RATE and
the following: (CFR: 41.7 / 45.8)
EK2.01 RAAWASLE SYSLEM..uuiuiiuiiriiiiirinirss s ee e e
EK2.02 Offgas SYSEEM ......uueiiiiiieie e
EK2.03 Plant ventilation systems..........cccooiiiiii e
EK2.04 Stack-gas monitoring SYSteM......ccuueviiiiiiiieiieeeein e
EK2:05 Site-emergeney-plaftrr e
EK2.6605 Process radiation monitoring System.........ccccceeeiiiivieninnennnnne
EK2.6706 Control room habitability area HVAC system
EK2.6807 Safety parameter display SyStem .........ccccvrreereriierersiieennnnns
EK2.8908 Post accident sample system (PASS).........cccceeivviiiiieieiieenenens
EK2.1809 Condensate-air-extraction-systemMechanical vacuum pumps
EK3. Knowledge of the reasons for the following responses as they apply to HIGH

OFF-SITE RELEASE RATE: (CFR: 41.5/45.6)

EK3.68201 System iS0latioNS ....ccoveeiiiei i ——————
EK3.68302 Control room habitability area HVAC system isolation .
EK3.8403 Emergency reactor pressure vessel depressurization .............eeeeeeeemeenneennnnnnnns
ABILITY
EA1l. Ability to operate and/or monitor the following as they apply to HIGH
OFF-SITE RELEASE RATE: (CFR: 41.7 / 45.6)
EA1.01 Stack-gas MONItONNG SYStEM........c.euevueeerersuressessssssssssesesssssesesssssssssesesens A
EA1.6302 Process radiation monitoring SYSteM ........cccuiiiiiiiieiieeniie i 4
EA1.6403 Safety parameter display system .
EA1.8504 Post accident sample SyStem ....ccccevieeiiiiiiii i ———————
EA1.6605 Plant ventilation.......... e e
EA1.6706 Control room habitability area HVAC system.........ccvevvminiiniiiiiininiii s 4
EA2. Ability to determine and/or interpret the following as they apply to HIGH
OFF-SITE RELEASE RATE: (CFR: 41.10/43.5/45.13)
RO SRO
EA2-01 Off-site 4
EAZ2-02 Fotal-number-of€ 3
EA2.6301 Radiation levels 4
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EA2.8402 Source Of OffSite relEASE.........ccviiiiiieie ettt e 4 4
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4.2

APE2001
APE2002
APE2003
APE2004
APE2005
APE2006
APE2007
APE2008
APE2009
APE2010
APE2011
APE2012
APE2013
APE2014
APE2015
APE2016
APE2017

APE2018
APE2019
APE2020
APE2021
APE2022
APE2023
APE2024

Abnormal Plant Evolutions

Partial or Complete Loss of Forced Core Flow Circulation

Loss of Main Condenser Vacuum

Partial or Complete Loss of A-&-AC Power
Partial or Complete Loss of B-&:DC Power
Main Turbine Trip

Reactor Scram

High Reactor Pressure

High Reactor Water Level

Low Reactor Water Level

High Drywell Pressure

High Drywell Temperature

High Suppression Pool Water Temperature
Inadvertent Reactivity Addition
Incomplete Scram

Control Room Evacuation

High Off-Site Release Rate

Partial or Complete Loss of Reactor Building Cooling
Water

Partial or Complete Loss of Instrument Air
Inadvertent Containment Isolation

Loss of Shutdown Cooling

Loss of Control Rod Drive Pumps
Refueling Accidents

Plant Fire On-Site

Generator Voltage and Electric Grid Disturbances
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APE: APE2001 Partial or Complete Loss of Forced Core Flow Circulation
K/A NO. KNOWLEDGE IMPORTANCE
AK1. Knowledge of the operational implications of the following concepts as they

apply to PARTIAL OR COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION:
(CFR: 41.8 to 41.10)

AK1.01 Natural CIrcUIatioN. . ...u e ——————— 4
AK1.02 Power/flow distribUtion .........eeviiiiiiiiiiiiiee e 3
AK1.03 Thermal limits .
AK1.04 {01V e | = T o 3
AK1.05 Selected control rod run-in iNitiation ..o 4
AK2. Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF

FORCED CORE FLOW CIRCULATION and the following: (CFR: 41.7 / 45.8)

AK2.01 Reactor recirculation System..........ovcciiiiiiiiirr

AK2.02 Nuclear boiler instrumentation...

AK2:03 Reactorpressure-vesselwaterlevel—

AK2.8503 Reactor power........cooevevvnenienens

AK2-06 Core-flow-indication— -

AK2.6704 Reactor trip and isolation SyStem ..........cccceviiiniiiinnne

AK3. Knowledge of the reasons for the following responses as they apply to
PARTIAL OR COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION: (CFR:
41.5/ 45.6)

AK3.01 Reactor pressure vessel water level response. .........cccoeevveevveeevvvevesesnnsennn. 3

AK3.02 Reactor pOWEr reSPONSE.......ueevriiiiiinsnrrrreeen e

AK3.03 Automatic Rreactor SCram ........ceceevvvmimimmminn e

AK3.04 Reduced reactor internal pump operating requirements .

AK3.05 Core flow INAICAtION ..vvvveiieiiccicirre e
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to PARTIAL OR
COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION: (CFR: 41.7 / 45.6)

AA1.01 Reactor recirculation SyStem.........oovciiiiiiinirr 4

AA1.02 Reactor trip and isolation System .........ccovviiiiiiiiiiicc s 3

AA1.03 Rod control and information System........cccceeviiiiiiiieec s 3

AA1.04 Recirculation flow control system... .

AA1.05 Neutron monitoring System ...

AA1.06 Nuclear boiler instrumentation...........ccc e

AA1.07 Selected control rod run-in .

AA1.08 Steam bypass and pressure CONtrol SYStEM .......uuuurruriiiuriiiiiisissrsssssereneeeeeaes 3
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APE: APE2001 Partial or Complete Loss of Forced Core Flow

Circulation
K/A NO. ABILITY IMPORTANCE
AA2, Ability to determine and/or interpret the following as they apply to PARTIAL

OR COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION:
(CFR: 41.10/ 43.5/ 45.13)

SRO
AA2.01 POWEN/FIOW MAP ..veeeeiiiieeeiiee e nnnee 4
AA2.02 Neutron monitoring system ... 3
AA2.03 Actuat-eCore flow......ccccvveveeennnn. 3
AA2.04 Reactor internal pump operability 3
AA2.05 Nuclear boiler instrumentation...........c.eueiiiini e 3
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APE: APE2002 Loss of Main Condenser Vacuum

K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to LOSS OF MAIN CONDENSER VACUUM: (CFR: 41.8 to 41.10)

A3 01 Dlant offict ’ o)

AKL01 Plant-efficierey—rrr e 2

AKEB2Z—Furbireeffiderey—r 2

AK1.6301 LOSS Of NEAL SINK.uvrriiiiiieiiiiiiriiiie e e e s e s saannees 4

AK1.8402 Offgas floOW ChaNGES .....ccciiiiiiiiiiiiiii e 3

AK2. Knowledge of the interrelations between LOSS OF MAIN CONDENSER VACUUM
and the following: (CFR: 41.7 / 45.8)

AK2.01 Main tUrbiNe ... 3

AK2.02 Leak detection and isolation system............cccceeveviviieeeininnnenns 4

AK2.03 Steam bypass and pressure control system ............occcuvvvveennn. 3

AKZB4——Feedwatersystem——rrrr e 3

AK2:05 Condensate-systemrrrrr e 3

AK2.8604 Offgas SYSEEM ...eiiiiiiiee e 3

K208 Y S — B — 3

Ak2AK2.8905 Reactor trip and isolation System .......cccccveeiiiiiiiiinieencceeeeeens .3

AK3. Knowledge of the reasons for the following responses as they apply to LOSS
OF MAIN CONDENSER VACUUM: (CFR: 41.5/45.6)

AK3.01 TUPDINE TP vt 3

AK3.02 Turbine bypass valve CloSUre.........uuiiiiiiiiiiiiieiiie s

AK3.03 Main steam isolation valve closure..........ccccceeiiiiiiiiieiienennnne

AK3.04 AIr €JECEOT FIOW ..eeiieieeie e

AK3.6605 Reactor power redUCtioN .........couviiiiiiiieiee e 3
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to LOSS OF
MAIN CONDENSER VACUUM: (CFR: 41.7 / 45.6)

AA1.01 CoNdENSAte SYSEEM .. ciieiiii i 3

AA1.02 Offgas system .

AA1.03 Reactor trip and isolation SyStem .........coevviiiiiiiiiircr s

AA1.04 Leak detection and isolation system

AA1.05 Main turbine......cccceeieiiieie e .

AA1.06 Steam bypass and pressure Control SYStEM .......uuuurruuuiuiiiiiinisisresnssesreeeaeanans 3

AA1.07 Circulating water SyStem .......cuviiiiiii

AA1.08 Recirculation flow control system...

AA1.09 Rod control and information system
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APE:

APE2002 Loss of Main Condenser Vacuum

K/A NO. ABILITY IMPORTANCE
AA2, Ability to determine and/or interpret the following as they apply to LOSS OF
MAIN CONDENSER VACUUM: (CFR: 41.10/43.5/45.13)
SRO
AA2.01 Condenser vacuum/absetute-pressare 3
AA2-02 Generator-output 2
AA2.6302 Offgas system flow .... 3
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| APE:

APE2003 Partial or Complete Loss of A-G:AC Power

K/A NO. KNOWLEDGE IMPORTANCE
AK1. Knowledge of the operational implications of the following concepts as they
| apply to PARTIAL OR COMPLETE LOSS OF A-C:AC POWER: (CFR: 41.8 to 41.10)
AK1.01 Effect of battery discharge rate on Capacity..........cccovveereriieeriiieen e 3
AK1.02 [T Ta I 3 T<Te (o 1o Vo [ PP PP PP 3
AK1.03 Under voltage/degraded voltage effects on electrical loads.........ccccovvvvvirnnnes 3
AK1.04 Electrical bus divisional separation .
AK1.05 Failsafe component deSign .........cceeevriieeriisieee e e
AK1.06 Station BIACKOUL......coiiie i e
AK2. Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF
A=C:AC POWER and the following: (CFR: 41.7 / 45.8)
AK2.01 Station batterieS ....ccee e
AK2.02 Emergency diesel generators...........ccccereeeeininscniiiieieeee e
AK2.03 Combustion turbine generators............ocevvviievininiee,
AK2.04 A-E:AC electrical power distribution system .........ccccecviiiiiinnn.
AK2-05 AC—eleetricaHeads———
AK2.6605 B:E:DC eleetricaHeadspower supply system .......ccccvviiiiinnnnns .
AK2.8706 Reactor core isolation cooliNg SYSteM......ccuviiiiiiiiiiiiieiii e
AK2.087 AC independent water addition mode of residual heat removal subsystem C..4
AK3. Knowledge of the reasons for the following responses as they apply to
| PARTIAL OR COMPLETE LOSS OF A:C:AC POWER: (CFR: 41.5/45.6)
AK3.01 Manual and auto bus transfer..........ouuiveiei e
AK3.02 Load shedding and sequencing..
AK3.03 Ground fault isolation.......
AK3.04 Reactor scram ................. .
AK3.05 ContaiNnMmENt iSOIALION ...ccceiiiiiieiieie e
ABILITY
AAl. Ability to operate and/or monitor the following as they apply to PARTIAL OR
COMPLETE LOSS OF A:C:AC POWER: (CFR: 41.7 / 45.6)
| AA1.01 A-EAC electrical power distribution SYSteM ......ccceveviiiiiiiiii e 4
AA1.02 Emergency diesel generators...........ccuuveerieeiiisssiiirrre e
| AA2AAL.03 Combustion turbine generators .
AA1.04 Systems necessary to assure safe plant Shutdown .........cccceeviiiiiiiiiiiiinnnnnns 4
| AA1.05 B:E:DC electrical-distributionpower supply system .......cccccevvviiiiiniinniii, 4
AA2, Ability to determine and/or interpret the following as they apply to PARTIAL
| OR COMPLETE LOSS OF A-C:AC POWER: (CFR: 41.10/43.5/ 45.13)
| AA2.01 Cause of partial or complete loss of A-€:AC power
AA2.02 Reactor power, pressure, and level........cccccvviiiiinineininns
AA2.03 Battery status........ceiiieiiiii e .
AA2.04 SYStEM [INEUPS ..ttt
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APE: APE2004 Partial or Complete Loss of B-&:DC Power

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the following concepts as they

apply to PARTIAL OR COMPLETE LOSS OF B-c.DC POWER: (CFR: 41.8 to 41.10)

AK1.01 Electrical bus divisional separation ............ccceeveviiiiiieieiinirrees
AK1.02 Effect of battery discharge rate on capacity

AK1.03 Loss of breaker protection..........cccceeeeeennnn.

AK1.04 Prevention of inadvertent system(s) actuation upon restoration of B-&:DC power 3
AK2. Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF

B-E:DC POWER and the following: (CFR: 41.7 / 45.8)

AK2.01 Battery Charger .....oooo oo
AK2.02 2 L] =R
AK2.03 Reactor core isolation cooling SYSteM.......cciiiiiiiirieieii e
AK2.04 AC electrical power distribution system ...

AK2.05 Emergency diesel generators..........ccuvveeiieeii i
AK3. Knowledge of the reasons for the following responses as they apply to

PARTIAL OR COMPLETE LOSS OF B-G.DC POWER: (CFR: 41.5/45.6)

AK3.01 Manual load shedding .........ccccoveeiiiiiiiiiiiiee s

AK3.02 Ground iselationffauttdeterminationfault isolation (OE) .

AK3.03 [N To1 ] = =] o PP
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to PARTIAL OR

COMPLETE LOSS OF B-c:.DC POWER: (CFR: 41.7 / 45.6)

AA1.01 B:E:DC electrical-distribution-systemspower supply system (OE)

AA1.02 Systems necessary to assure safe plant shutdown

AA1.03 AC electrical power distribution system .........cccceeveeennnn.

AA2, Ability to determine and/or interpret the following as they apply to PARTIAL

OR COMPLETE LOSS OF B-c:DC POWER: (CFR: 41.10/43.5/45.13)

hE — — ‘[Formatted: Indent: Left: 0", Hanging: 1"

RO SRO
AA2.01 Cause of partial or complete loss of B-=E:DC power (OE)......ccevvvvueerrrnereeesnnnnens 3 4
AA2.6302 Battery VOItage .....covviiiiiiiriiiic 3 3
AA2.6403 SYSEEM [INEUPS ..ttt e 3 3
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APE: APE2005 Main Turbine Generator Trip
K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to MAIN TURBINE GENERATOR TRIP: (CFR: 41.8 to 41.10)

AK1.01 Pressure effects on reactor POWEN.........uuviueeeereieerserreee e e ee e 4
AKL02—Cere-thermaHimit-eonsiderations—rrrrerrrereer e 3
AK1.6302 Pressure effects on reactor pressure vessel water level ...........ccccevvvieeeeinnnen. 4
AK2. Knowledge of the interrelations between MAIN TURBINE GENERATOR TRIP

and the following: (CFR: 41.7 / 45.8)

AK2.01 Reactor trip and isolation SyStem ..........cccceviiiiiiiinnne

AK2.02 Feedwater temperature.......

AK2.03 Reactor recirculation system

AKD N4 Main + Y $i

AKZ204 Main-generator-protection—

AK2:05 Extraction-steam-system——

AK2.6604 Seal steam evaporator ..........cccvevriieiinniiirre

AK2.6705 Steam bypass and pressure control system

AK2.68806 A-E:AC electrical power distribution system

AKD QO Turbine ot

AK2-69 Furbire-protectionrrrrrr e

AK3. Knowledge of the reasons for the following responses as they apply to MAIN
TURBINE GENERATOR TRIP: (CFR: 41.5/45.6)

AK3.01

AK3.02

AK3.03

AK?2 NA

AISUT

AK3.6604 Main turbine bypass valve operation .........cccooviiiiei 4
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to MAIN
TURBINE GENERATOR TRIP: (CFR: 41.7 / 45.6)

AA1.01 Reactor recirculation SyStem.........oovciiiiiiinirr 3

AA1.02 Reactor trip and isolation System .........ccovviiiiiiiiiiicc s 4

AA1.03 Rod control and information System........cccceeviiiiiiiieec s 3

AAL04 Main-generator-controls :

AA1.6504 Steam bypass and pressure CONtrol SYStEM ........uuuirururriiiiisisrissrreereeeananans 4

AALD6 Condenservacuum-breaker————rr e

AA1.6705 A-C:AC electrical power distribution system

AALDS8 Furbine-controbsystem——r 3

NUREG XXXX Rev. 0 4.2-10



APE: APE2005 Main Turbine Generator Trip

K/A NO. KNOWLEDGE IMPORTANCE
AA2, Ability to determine and/or interpret the following as they apply to MAIN
TURBINE GENERATOR TRIP: (CFR: 41.10/43.5/45.13)

SRO
AAZOL 3
AAZD2 3
AA2.6301 3
AA2.6402 4
AA2.6503 REACLOr POWE ...cviiiiiiiiiiiii s 4
AA2.6604 Feedwater temperature.......cccceevieiiiiiinieinieee e 3
AA2.6705 Reactor pressure vessel water level ........coocviiiininiinn, 4
AA2.086 AC Eelectrical power distribution status.........ccccceeviiiiiinininnnn. 3
AA2.6907 Number of running reactor internal pumps and their speed 3
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APE: APE2006 Reactor Scram
K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to REACTOR SCRAM: (CFR: 41.8 to 41.10)

AK1.01 Decay heat generation and removal........cccccveviinieieenr 4
AK1.02 ShUEdOWN MAIGIN ... e 3
AK1.03 Reactivity CONtrol......cuiiiiiiiiiii 4
AK2. Knowledge of the interrelations between REACTOR SCRAM and the following:
(CFR: 41.7 / 45.8)

AK2.01 Reactor trip and isolation SyStem ..........cccceviiiiiiiinnne 4
AK2.02 Feedwater control system ... 4
AK2.03 Control rod drive system..... .4
AK2.04 REACLOr POWET ...ciiviiiriiiiiiiii e .4
AK2.05 Steam bypass and pressure control system 4
AK2.06 Recirculation flow control system.........ccevveveeeireerisieeen s 3
AK267 Mair-tarbiretip——rr 4
AK3. Knowledge of the reasons for the following responses as they apply to

REACTOR SCRAM: (CFR: 41.5/45.6)

AK3.01 Reactor pressure vessel water level response..........ccceeevveeveeeeevvevesesnnsennnn, 4
AK3.02 Reactor power response .
AK3.03 Reactor pressure vessel pressure reSPONSE. ... ...vurrreereriiiiisirsrreeensssnnnnnnnneenes 4
AK3.04 Reactor pressure vessel water level setpoint setdown ..........cccevvvviiiiiinininnnnn. 3
AK3.6605 Reactor internal pump speed reduction .
AK3.8706 Scram follow FUNCEION ...coeeiiiiiieie e
ABILITY
AA1l. Ability to operate and/or monitor the following as they apply to REACTOR

SCRAM: (CFR: 41.7 / 45.6)

AA1.01 Reactor trip and isolation SyStem .........ccceeveviiiiiinini
AA1.02 Feedwater control system (PRA).........cccceeeee

AA1.03 Steam bypass and pressure control system .
AA1.04 Reactor recirculation SySteM.....cccccvieeiiieiiie e
AA1.05 Neutron monitoring SYstem ...
AA1.06 Control rod drive system .
AA1.07 Rod control and information System........cccceviiiiiiii s
AA1.08 Recirculation flow coOntrol SYSteM.......c.veeviiieeeiiiiee e
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APE: APE2006 Reactor Scram

K/A NO. ABILITY IMPORTANCE
AA2, Ability to determine and/or interpret the following as they apply to REACTOR
SCRAM: (CFR: 41.10/43.5/45.13)
RO SRO
AA2.01 [RET= Lo g 010 1= PP PPPPPPT 4 4
AA2.02 Control rod POSItION ...uveeviiiiiiiiiri i 4 4
Reactor pressure vessel water 1evel ... 4
Reactor pressure vessel pressure......... 4

AA2.6605 Cause Of reaCtor SCraM ...ccviiiiii i e e n e e e 4 4
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APE: APE2007 High Reactor Pressure
K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH REACTOR PRESSURE: (CFR: 41.8 to 41.10)

AKL-01 Pump-shuteffF-head——mmrr e 3
AK1.02 Pressure effects on reactor POWEr........coeeiiiii i 4
AK1.6302 TUDINE 10@d.....ccii et e e e s e e e s s e e e e e er e e e e e e e rrrnnres 3
AK2. Knowledge of the interrelations between HIGH REACTOR PRESSURE and the

following: (CFR: 41.7 / 45.8)

AK2.01 Steam bypass and pressure control system .........occcviiieiiiiie 4

. REACLOr POWET c.vvveiiiieirrieeeeere e e e rrn s s s e rr e e e re e s e renna s
I\I/’).A . a- " I:.—. ' . RO pTESSHTE TeoaEr ment l'.z
AKZ204 Shutdewn-eoolirg—rr e 3
AK3. Knowledge of the reasons for the following responses as they apply to HIGH
REACTOR PRESSURE: (CFR: 41.5/45.6)

ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to HIGH
REACTOR PRESSURE: (CFR: 41.7 / 45.6)

AA1.01 Reactor core isolation cooling SyStem........coviiiiiiirieenirr

AA1.02 Safety/relief valve operation...........ccceevvviiiiiriiiiienecenenn, .

AA1.03 Steam bypass and pressure control system .........ccccvivreiiii

AA2, Ability to determine and/or interpret the following as they apply to HIGH

REACTOR PRESSURE: (CFR: 41.10 /43.5/ 45.13)
RO SRO

AA2.01 Reactor pressure VESSEl PreSSUIE.....ccoiveiiieiiiiiiiiiees e e e eeee e e e 4 4
AA2.02 [RET= Lo g 010 1= RO PPPTR 4 4
AA2.03 Reactor pressure vessel water [eVel ... 4 4
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APE: APE2008 High Reactor Water Level
K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH REACTOR WATER LEVEL: (CFR: 41.8 to 41.10)

AK1.01 MOISEUrE CAMTYOVET . ..ottt 3

AKL02 Compenent-eresionfdamagerrrr 3

AK1.6302 Feed flow/steam flow mismatch .........c.ueveiiiiiiiiriire e 3

AK2. Knowledge of the interrelations between HIGH REACTOR WATER LEVEL and
the following: (CFR: 41.7 / 45.8)

AK2.01 Feedwater SYStEM .......occiiiiiiiiii

AK2.02 Feedwater control SyStem .......ccccveeiiieiiiiiiiiieiceee e

AK2.03 Reactor core isolation cooling system.......ccccceeeeiviriviinennennnne

AK2.04 High pressure core flooder system........ccccceevvrveerinieennnneen

AK2.05 Main tUrbiNe ...

AK2.06 Steam bypass and pressure control system ..........ccocccvivneinnnnn,

AK2.07 Reactor water cleanup system (ability-te-drainblowdown flow)

AK3. Knowledge of the reasons for the following responses as they apply to HIGH

REACTOR WATER LEVEL: (CFR: 41.5/ 45.6)

AK3.01 Main turbiNg TP .uuuueee i ————————
AK3.02 Feedwater pump trip .
AK3.03 Reactor core isolation cooling system steam supply valve closure.................. 3
AK3.04 High pressure core flooder injection valve closure............cccovveeeniiiiiiiiiiinennns 3
ABILITY
AA1l. Ability to operate and/or monitor the following as they apply to HIGH
REACTOR WATER LEVEL: (CFR: 41.7 / 45.6)
AA1.01 Feedwater control SYStEM .....cccocveeiiiiiiiii e 4
AA1.02 Reactor water cleanup blowdown flowReaeter-watercleanup-fability-te-drain)3
AA1.03 Reactor core isolation cooling system
AA1.04 High pressure core flooder system....
AA1.05 Main turbine......cccceeviiiiiiinniennn, .
AA1.06 FeedWater SYSTEM ....uuu i —————————
AA2, Ability to determine and/or interpret the following as they apply to HIGH
REACTOR WATER LEVEL: (CFR: 41.10/43.5/45.13)
RO SRO
AA2.01 Reactor pressure vessel water level .......ccccceeeiiiiiiiniinnnens .4 4
Steam flow/feed flow mismatch.......ccccevvevviivrvivivieene .3 3
Reactor water cleanup blowdown flow . 3 3
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APE:
K/A NO.
AK1.
AK1.01
AK1.02
AK2.
AK2.01

AK2.02
AK2.03

AK3.

AK3.01

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05

AA2.01
AA2.02
AA2.03

APE2009 Low Reactor Water Level
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to LOW REACTOR WATER LEVEL: (CFR: 41.8 to 41.10)

SEEAM CAMMYUNAEE ... e se e s se e s e e e e e nanenes 32
Natural CIrcUIatioN. . ...u e ——————— 3

Knowledge of the interrelations between LOW REACTOR WATER LEVEL and
the following: (CFR: 41.7 / 45.8)

Reactor pressure vessel water level indieationinstrumentation .........c.cccvvvueeee. 4
Feedwater water level control system .........ccovviiiriiiiiiiinnns

Reactor recirculation system...
Reactor water cleanup system

Knowledge of the reasons for the following responses as they apply to LOW
REACTOR WATER LEVEL: (CFR: 41.5/45.6)

Reactor internal pump ip-aRe-runback ..........ccccvveeiviiiinniiri 3
ABILITY

Ability to operate and/or monitor the following as they apply to LOW
REACTOR WATER LEVEL: (CFR: 41.7 / 45.6)

Feedwater SYSteM ......cooviiiiiiiii i
Feedwater control system (OE) ....ccceeevieiiiiniiiiiiiiiiiieeeseeeeeeeens
Recirculation SyStem .......ccccceeviiiiiiiiii e
Reactor water cleanup system........coocccviveinininiine .
Condensate system (PRA)APRAY.......coiiiiiiiiiiierirrnrrsninss s ses s an e s e e e

Ability to determine and/or interpret the following as they apply to LOW
REACTOR WATER LEVEL: (CFR: 41.10/43.5/ 45.13)

RO SRO
Reactor pressure vessel water [eVel ... 4 4
Steam flow/feed flow MIiSMAtCH.........ciiiiiieiiii e 4 4
Reactor water cleanup blowdown flow rate .........ccevvevivriiiiininini. 3 3
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APE:

APE2010 High Drywell Pressure

K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH DRYWELL PRESSURE: (CFR: 41.8 to 41.10)

AK1.01 TEeMPErature INCrEASES. ....cuuviiiiiirririri e 3

AK1.02 DEWPOINT INCIEASES.....evvrueiiieirriesseeerres e s e e e e s e s e rr e s e s e e e e s e s reaneseenennan 2

AK2. Knowledge of the interrelations between HIGH DRYWELL PRESSURE and the
following: (CFR: 41.7/45.8)

AK2.01 SUPPression POOI IEVE .......coiiiiiiiiiiiiie e

AK2.02 Drywell wetwell differential pressure.

AK2.03 Atmosphere control system....

AK2.04 Drywell cooling and ventilation

AK2:05 Instrumentair-system——r e

AK2.6605 High pressure nitrogen gas supply system

AK3. Knowledge of the reasons for the following responses as they apply to HIGH
DRYWELL PRESSURE: (CFR: 41.5/45.6)

AK3.01 Drywell/wetwell VENTING ......cueeiiiiiiiiiiiiiie e 4

AK3.02 Increased drywell COOIING......cccuvrriiiiiiiiir 3

AK3.03 Radiation level MOonitoring........ceuui i 3

AK3-04 Leakinvestigatien -

AK3.6504 Temperature MONITONNG ....cvvviiiiiiiiiii 4

AK3.8605 Termination of drywell INErtiNg ..........ceeviiiiiiiiiiii e 2
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to HIGH
DRYWELL PRESSURE: (CFR: 41.7 / 45.6)

AA1.01 Drywell ventilationfeoslingcooling system

AA1.6302 Nitrogen makeup..........cccevvvveeennninnne .

AA1.6403 Sampling SYSTEM ....cuviiiiiiiiiierie e .32

AA1.6504 Drywell wetwell vent and purge.........cccceevviniiiiiiinnneencns .

AA1.6605 Leakage detection SYStEMS. .......coiiiiciiiiiiiee e 34

AA1.6706 Atmosphere CONrol SYSEEM .....uuuuuiriiiiiiiirir s ee e ee e e rree e 3

AA1.6807 Process radiation monitoring SyStem .........ccccoiiiirriir 3

AA2, Ability to determine and/or interpret the following as they apply to HIGH
DRYWELL PRESSURE: (CFR: 41.10/43.5/45.13)

AA2.01 LEAK FATES ..ttt ee ettt e e anne e

AA2.02 Drywell pressure.................

AA2.03 Drywell radiation levels ....

AA2.04 Drywell temperature............ .

AA2.05 Drywell deWpPOint.......cciiiiiiiriiini i
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APE:
K/A NO.

AK1.

AK1.01

AK2.

AK2.01

AK3.

AK3.01

AA1.01
AA2.02

AA2.

AA2.01
AA2.02
AA2.03

APE2011 High Drywell Temperature
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to HIGH DRYWELL TEMPERATURE: (CFR: 41.8 to 41.10)

Pressure/temperature relationship ........cccccee e iev e 3

Knowledge of the interrelations between HIGH DRYWELL TEMPERATURE and
the following: (CFR: 41.7 / 45.8)

Drywell cooliNg SYStEM.......uvviiiiiiiiiiiiirir e 4

Knowledge of the reasons for the following responses as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.5/45.6)

Increased drywell COOlING.......ccuvrriiiiiiiii 4
ABILITY

Ability to operate and/or monitor the following as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.7 / 45.6)

Drywell cooling system
SaAMPlING SYSTEIM ...eeiiiiiiiiei i

Ability to determine and/or interpret the following as they apply to HIGH
DRYWELL TEMPERATURE: (CFR: 41.10/43.5/ 45.13)

RO SRO
Drywell temMPErature ..... e i eiiiei e 4 4
[ A= 0] ==Y U PP 4 4
DEWPOINE L. ieeeeite s ee s e e e s e e e s e e e s e e s e e rra e e e rr e aerenrn 2 2
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APE: APE2012 High Suppression Pool Temperature

K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to HIGH SUPPRESSION POOL TEMPERATURE: (CFR: 41.8 to 41.10)

AKLOL Peel-stratification—rrrrr e 3

AK1.6201 Ambient temperature effectS ....uuuuiiiiiir 2

AK1.6302 Localized heating ......ccuviiiiiiiriiiiii 3

AK2. Knowledge of the interrelations between HIGH SUPPRESSION POOL
TEMPERATURE and the following: (CFR: 41.7 / 45.8)

AK2.01 Suppression pool COONNG.....ccuvvrriiiiiiiiirr

AK2.02 Safety/-relief valve actuation ............cccevvivvirevviireveccnnennenn,

Ak2AK2.03 Reactor core isolation cooling system........cccccoeeeiiiiviienienennnne

AK2.04 Suppression pool temperature monitoring system.................. .

AK2.05 ESF logic and CONtrol SYSteM ......ccoiiiiiiieiiiie i

AK3. Knowledge of the reasons for the following responses as they apply to HIGH
SUPPRESSION POOL TEMPERATURE: (CFR: 41.5/45.6)

AK3.01 Suppression pool co0liNg OPEration..........ccuvueeerriiniiriiirre e 4

AK3.02 Limiting heat additions...........ceiiiiiii 4
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to HIGH
SUPPRESSION POOL TEMPERATURE: (CFR: 41.7 / 45.6)

AA1.01 Suppression pool COOlING........ccueeriieiiiiiriirre e

AA1.02 Systems that add heat to the suppression pool

AA2, Ability to determine and/or interpret the following as they apply to HIGH
SUPPRESSION POOL TEMPERATURE: (CFR: 41.10/ 43.5/ 45.13)

RO SRO
AA2.01 SUppPression POOl tEMPEratUre .......iviiiieerirrriiriirr e e e e e en e e e 4 4
AA2.02 Localized heating/stratification ... 3 4
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APE:

APE2013 Inadvertent Reactivity Addition

K/A NO. KNOWLEDGE IMPORTANCE

AK1. Knowledge of the operational implications of the following concepts as they
apply to INADVERTENT REACTIVITY ADDITION: (CFR: 41.8 to 41.10)

AKLOL Prompteritical——rrrr e 4

AK1.6201 Reactivity @anomaly.........uuiiiiiiiiiiii e

AK1.6302 ShUutdOWN Margin ......ueeeviiiiiiiir

AK1.8403 Fuel thermal limits

AK1.6504 Abnormal reactivity additions

AK2. Knowledge of the interrelations between INADVERTENT REACTIVITY
ADDITION and the following: (CFR: 41.7 / 45.8)

AK2.01 Reactor trip and isolation System .......cccceeeiiiiiiii -

AK2.02 Fuel thermal limits..............c.....

AKD Q2 Enal+ CIRTD

AK2:03 Fueltemperature e

AK2:04 Veid-concentration——r

AK2.6503 Neutron monitoring system.

AK2-06 Mederatortemperatare

AK2.6704 Reactor pOwWer........covvvvivvnneeennn,

AK2.6805 Rod control and information system..

AK2:09 Safety-Himits

AK2.1806 Recirculation flow control SyStemM..........coovviiiiiiiiiiciccecccrereees s

AK2.1107 Feedwater control SyStem .......cccceeeviiiiiiiiiieiie e

AK2.1208 Steam bypass and pressure control system

AK2.4309 Reactor pressure vessel internals (core bypass/shroud head lift) ...........uuuvee. 3

AK3. Knowledge of the reasons for the following responses as they apply to
INADVERTENT REACTIVITY ADDITION: (CFR: 41.5/ 45.6)

AK3.01 REACLON SCraM ..uvviiiiiiiiiiii e

AK3.02 Control rod blocks...............

AK3.03 Selected control rod run-in.. .

AK3.04 Core flow iNCrease bIOCK .........cuveiieiiriiiiiiie e
ABILITY

AA1l. Ability to operate and/or monitor the following as they apply to INADVERTENT
REACTIVITY ADDITION: (CFR: 41.7 / 45.6)

AA1.01 Reactor trip and isolation System .......cceviiiiiiiii e

AA1.02 Recirculation flow control SYSteM.......cveeviiiirriiiiiee e

AA1.-8403 Rod control and information system.. .

AA1.-8504 Neutron monitoring SYSteM ........cccoviiiiii s

AA1.-8605 Steam bypass and pressure control system .........occccvivriiiiin 3

AA1.-8706 Feedwater tEmMPErature. ... .cccceeiiieiiiie e 4
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APE: APE2013 Inadvertent Reactivity Addition

K/A NO. ABILITY IMPORTANCE

AA2, Ability to determine and/or interpret the following as they apply to
INADVERTENT REACTIVITY ADDITION: (CFR: 41.10/43.5/45.13)

AA2.01 [RET= Lo g 010 1= PP PPPPPPT

AA2.02 Reactor period (OE).........cccuveenns

AA2.03 Cause of reactivity addition (OE) ...

AA2.04 Violation of fuel thermal limits ...

AAD OE \ialation £ cafahs limitc

lataranv o)

VOt O O Sa T ety TS s s s s s s v s s s s s s s s r e
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APE:
K/A NO.

AK1.

AK1.01
AK1.02
AK1.03

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06
AK2.07

AK3.

AK3.01

AA1l.

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06

AA2.

AA2.01
AA2.02

APE2014 Incomplete [Scram

__ - 7| Comment [EKB15]: Stopped here at expert panel review
”””””””””””””””””” 10/21/10.

J

KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to INCOMPLETE SCRAM: (CFR: 41.8 to 41.10)

ShUEdOWN MAFGIN ...eeriieiiiii i 4
Cooldown effects 0N reactor POWE ........ccivviiiiiiiieresinissirirr e e 4
REACLOr PrESSUIE .vvvvvriiiiiriiiiiiisis i 4

Knowledge of the interrelations between INCOMPLETE SCRAM and the
following: (CFR: 41.7 / 45.8)

Control rod drive SYSTEM ....coeeiiiiiiiie
Rod control and information system..
Reactor trip and isolation system...
Neutron monitoring system...........
Safety parameter display system ...
Instrument air ......oooeeveeeieeeeneens .
Alternate rod INSEITION ........ciiiiiiiiiiiii e

Knowledge of the reasons for the following responses as they apply to
INCOMPLETE SCRAM: (CFR: 41.5/45.6)

Bypassing rod insertion bIOCKS...........c.uuuiiiiiiiiiiiiiii e 3
ABILITY

Ability to operate and/or monitor the following as they apply to INCOMPLETE
SCRAM: (CFR: 41.7 / 45.6)

Control rod drive SYSTEM ....ccceiiiiiiiiicr
Reactor trip and isolation system...
Rod control and information system..
Neutron monitoring system...........

Safety parameter display system
Alternate rod insertion ..............

Ability to determine and/or interpret the following as they apply to
INCOMPLETE SCRAM: (CFR: 41.10/43.5/45.13)

RO SRO
[CT= oL g 010 1= SRR PP 4 4
Control rod POSItION ...vvviiiiiiiiiiriiiie e 4 4
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APE:
K/A NO.

AK1.

AK2.

AK2.01
AK2.02

AK3.

AK3.01
AK3.02

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06
AA1.07
AA1.08
AA1.09
AA1.10
AAL.11
AA1.12
AA1.13

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06
AA2.07
AA2.08

APE2015 Control Room Evacuation
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to CONTROL ROOM EVACUATION: (CFR: 41.8 to 41.10)

None

Knowledge of the interrelations between CONTROL ROOM EVACUATION and
the following: (CFR: 41.7 / 45.8)

Remote shutdown panel...........ccccviiiiiir 4
Local CONtrol SEAtIONS ...vuvueiiiiiiiiieis e 4

Knowledge of the reasons for the following responses as they apply to
CONTROL ROOM EVACUATION: (CFR: 41.5/45.6)

Reactor scram ......ceevvevevnnnnnnnns
Disabling control room controls

ABILITY

Ability to operate and/or monitor the following as they apply to CONTROL
ROOM EVACUATION: (CFR: 41.7 / 45.6)

Reactor trip and isolation SyStem .......ccooevviiiiiiiiiie s
AC electrical power distribution System ..........ccccverviiiiiiniiini
Reactor pressure vessel water 1evel ...
Control room/local control transfer mechanisms ..........ccccvvue.
Reactor pressure vessel PreSSure...........eeeeeeeeeeensieneeeeeeeennnns
Safety/relief Valves ......cccoccie i
Residual heat removal system ......ccooeevieeiiiiii e
High pressure core flooder system..........cccceveviiiiiiiiiiiienennnnne
Reactor building cooling water system ............ccovvveviviviieennenns
Reactor service water SyStem ......covvvveeueiiieveeeniiiee s e eneeens
Atmosphere control SYSteM .......uvuviuiiiiiiiiire e
Makeup water condensate system ........ccccevviiiiiiiiniiiininns
Suppression pool temperature monitoring system

Ability to determine and/or interpret the following as they apply to CONTROL
ROOM EVACUATION: (CFR: 41.10 /43.5/ 45.13)

REACTOr POWE ..uviiiiiiiiiiiiiiii s
Reactor pressure vessel water level .. .
Reactor pressure VESSEl PreSSUIE. ........uuurieeeriiiiiiirrieeeaaessssreseeee e e s e snsnnneees
Suppression pool tEMPErature .........cccviviiiiiiii s
Drywell pressure........cccceeennnn
Cooldown rate........cccuvveeenn.
Wetwell pressure.......uveevevvciiiiniecieennnne
Reactor pressure vessel water temperature
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APE:
K/A NO.

AK1.

AK1.01

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06
AK2.07
AK2.08
AK2.09
AK2.10
AK2.11

AK3.

AK3.01
AK3.02
AK3.03
AK3.04

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06
AA1.07
AA1.08
AA1.09

APE2016 High Off-Site Release Rate
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to HIGH OFF-SITE RELEASE RATE: (CFR: 41.8 to 41.10)

Protection of the general publiC.............uviiiiiiiiiiiiiie s 4

Knowledge of the interrelations between HIGH OFF-SITE RELEASE RATE and
the following: (CFR: 41.7 / 45.8)

RAAWASEE SYSEEM...ciiiiiiiiiiiiiiii
Off-gas system .........cccueeees

Plant ventilation systems
Control room habitability area ventilation system
Safety parameter display system .........cccccevvvvviiiiivivivinnnnnnnnnn.

Condensate air extraction system ..........cccevvevviiiiiininnnnnnen,

Process radiation monitoring System...........ccoevviiiiiiiiieeennnnne

Standby gas treatment System ........cccccoviiiiiiiiiii e,

Reactor trip and isolation system .......ccccceeeiiiieiiie e

Leak detection and isolation system............cccceevvvivvieceiiennnenns .
Fuel pool cooling and cleanup SyStem ..........cciiiiiniimmiiini i

Knowledge of the reasons for the following responses they apply to HIGH OFF-
SITE RELEASE RATE: (CFR: 41.5/45.6)

SYSEEM ISOIATIONS ..o e a e
Plant ventilation
Power reduction
Control room habitability area ventilation system

ABILITY

Ability to operate and/or monitor the following as they apply to HIGH OFF-
SITE RELEASE RATE: (CFR: 41.7 / 45.6)

RaAWASte SYSEEM....cciiiiiiiiiiiiii
Off-g@S SYSTEM ..ttt e e
Plant ventilation SyStemMS.....cccviiiiiiiieii e
Safety parameter display system ...
Condensate air extraction system

Process radiation monitoring SYSteM .........cciiiiimirieniirire e 3
Standby gas treatment system .

Reactor trip and isolation SyStem ......ccooeeviiiiiii i 4
Leak detection and isolation System ..........cccoiiiiiiiiini 4
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APE:

K/A NO.

AA2.

AA2.01
AA2.03
AA2.04

APE2016 High Off-Site Release Rate

ABILITY IMPORTANCE
Ability to determine and/or interpret the following as they apply to HIGH OFF-
SITE RELEASE RATE: (CFR: 41.10/43.5/45.13)

Off-Site release rate ......coviiiiiiiii i e
Radiation levels .......cccceeeevees
Source of off-site release
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APE:

K/A NO.

AK1.

AK1.01

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06

AA1.01
AA1.02

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06

APE2017 Partial or Complete Loss of Reactor Building Cooling
Water

KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to PARTIAL OR COMPLETE LOSS OF REACTOR BUILDING COOLING
WATER: (CFR: 41.8 to 41.10)

Effects on component/system operations .........cccuueererriiesisirineenne e essinieeens 4

Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF
REACTOR BUILDING COOLING WATER and the following:
(CFR: 41.7/45.8)

Reactor water cleanup SyStem ........ccccurriiiiinirr
Reactor recirculation system...
Residual heat removal system
Fuel pool cooling and cleanup system .. .
[ T a o] o =] =L o PO

Knowledge of the reasons for the following responses as they apply to
PARTIAL OR COMPLETE LOSS OF REACTOR BUILDING COOLING WATER:
(CFR: 41.5/45.6)

Isolation of non-essential heat 10ads...........cccverriireeeiniiie e 3
Reactor pOWEr redUCLION .....uuueiicisieee i ee e ee e 3
Securing individual components (prevent equipment damage).........ccccveevinns 2

Starting standby pUMP......oooiiiiii
Placing standby heat exchanger in service...........ccccveeeeeennnne
Increasing cooling water flow to heat exchangers

ABILITY

Ability to operate and/or monitor the following as they apply to PARTIAL OR
COMPLETE LOSS OF REACTOR BUILDING COOLING WATER:
(CFR: 41.7 / 45.6)

SYSEEM 10@AS .. ceeeeie e 3
Affected systems so as to isolate damaged portions............ceeeeeeiiiiiiieeneennnn. 3

Ability to determine and/or interpret the following as they apply to PARTIAL
OR COMPLETE LOSS OF REACTOR BUILDING COOLING WATER:
(CFR: 41.10/43.5/ 45.13)

Component temperatures....
Cooling water temperature........
Cause for partial or complete loss..
System flow ..ccooeevvieiiiiiiiiines
System pressure................. .
SUFGE tANK 1EVEL ...

WWwwWwwwwA
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APE:
K/A NO.

AK1.

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06
AK2.07
AK2.08
AK2.09
AK2.10
AK2.11

AK3.

AK3.01

AK3.02

AA1l.

AA1.01
AA1.02

AA2.01
AA2.02

APE2018 Partial or Complete Loss of Instrument Air
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT AIR:
(CFR: 41.8 to 41.10)

None

Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF
INSTRUMENT AIR and the following: (CFR: 41.7 / 45.8)

Control rod drive SYSEEM ....ccieiiiiiii e
Reactor building cooling water system ............coveevviiiviiiennenns
Feedwater SYSTEM ......uiuiiiiiiiiriris s ee e
Reactor water cleanup system.........ccceeeeiiiiiiiiein e
Main steam SyStem ........occciiiiiiii
Offgas SYSEEM ...
Fuel pool cooling and cleanup system ........cccccvviniiniinninnnnns
RAAWASLE SYSLEM..uuviriiiiiiiiiiiiiiiris s e ee e s er s e eeeeens
SErVICe il SYSEEM..cvvvuieiieiiririee e e e e e e e e eernaan s
Reactor core isolation CoOliNg .........oovvvmmreiiniiiiniiiiiccieee e .
Atmosphere CONrol SYSEEM .....uuuiriririiiiiiiiirrr e e s e es s e erereaeeen

Knowledge of the reasons for the following responses as they apply to
PARTIAL OR COMPLETE LOSS OF INSTRUMENT AIR: (CFR: 41.5/45.6)

Standby air compressor operation (OF)........uuuuuiirmiiiumiiiinnnseesssesssaseenasenes 4
Auto cross-tie of service air system to instrument air system

on lower instrument air header pressure (OE) .......cuuvuiuiiiiiiiniiiiniiieeieneeneeens 3
ABILITY

Ability to operate and/or monitor the following as they apply to PARTIAL OR
COMPLETE LOSS OF INSTRUMENT AIR: (CFR: 41.7 / 45.6)

Backup @ir SUPPIY wvveeviiiiiiiriiiic e
Instrument air compressor power supplies

Ability to determine and/or interpret the following as they apply to PARTIAL
OR COMPLETE LOSS OF INSTRUMENT AIR: (CFR: 41.10/43.5/ 45.13)

RO SRO
Instrument air SyStem Pressure ........ccvveeeeeiiiiniiirire e 4 3
Status of instrument air System 10ads ..........ccverrierereriie e 3 3
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APE:
K/A NO.

AK1.

AK1.01
AK1.02
AK1.03
AK1.04

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06
AK2.07
AK2.08
AK2.09
AK2.10
AK2.11

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06
AK3.07
AK3.08
AK3.09
AK3.10

APE2019 Inadvertent Containment Isolation
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to INADVERTENT CONTAINMENT ISOLATION: (CFR: 41.8 to 41.10)

Loss of NOrmMal hEat SINK ......eeeiiieeiie e s 4
Water CheMISTIY ..o 2
Bottom head thermal stratification...........cceevvviieiiereieee 3
Loss of drywell/containment COOIING .........ceueeiiiiiiiiiiiiiiien s 3

Knowledge of the interrelations between INADVERTENT CONTAINMENT
ISOLATION and the following: (CFR: 41.7 / 45.8)

Main Steam SYSTEM ....cvvvviie e e
SamPpling SYSTEM .....uviiiiiieiiiiie e
Drywell COONNG ...uviiiiiiiiiiiiiii e
Reactor water cleanup system.........cccceeeiiiiiiiieie e
Reactor core isolation cooling system........cccccvvviiininiiniiiinnnns
Automated traversing in-core probe system ........ccccccceeiiiiinne
Residual heat removal system/shutdown cooling ...................
Low/high conductivity waste system .......cccccevviiiiiiiiiiiininnnne
Standby gas treatment system .
Reactor building cooling water System ........cccovviirrriiiiiir
Atmosphere CONrol SYSEEM .....uuuiuiriiiiiiiiiiiirr e e s es s e eeereaeeen

Knowledge of the reasons for the following responses as they apply to
INADVERTENT CONTAINMENT ISOLATION: (CFR: 41.5/45.6)

== ToL (] = = o
Drywell/containment pressure response
Drywell/containment temperature response ..........ccccvvvveerinnne
Reactor pressure vessel pressure reSpPoNnSe. ..........ueeeeeeeeeennnns
Reactor pressure vessel water level response
Suppression pool water level reSponse. ........cvvvveeveervrurnnnunnnnns
Suppression pool temperature response..
Wetwell pressure response...........c......

Safety relief valve operation ................ .
Reactor core isolation cooling operation ............cccvvvreiviiiiniiiiniie i
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APE:
K/A NO.

AA1l.

AA1.01
AA1.02
AA1.03

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06

APE2019 Inadvertent Containment Isolation
ABILITY IMPORTANCE

Ability to operate and/or monitor the following as they apply to INADVERTENT
CONTAINMENT ISOLATION: (CFR: 41.7 / 45.6)

Leak detection and isolation System ..........cccoiiiiiiiiini 4
Drywell cooling system..........cccceeeiiiiiinennn.
Reactor building HVAC system

Ability to determine and/or interpret the following as they apply to
INADVERTENT CONTAINMENT ISOLATION: (CFR: 41.10 / 43.5/ 45.13)

DIYWEIl PrESSUIE..uururtusitiiiiiisessssssee s e s as e e s e e esae e et seessseeesse e aesasasaas s s s
Drywell temMpPerature ..........uvvvviiiiiiiiiiii e
[CT= oL g 010 1= SRR PP
Reactor pressure vessel pressure............

Reactor pressure vessel water level
CaUSE Of ISOIALION ....uvvreiiieiiiiiii it e e
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APE:
K/A NO.

AK1.

AK1.01
AK1.02
AK1.03
AK1.04

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05

AA1l.

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06
AA2.07

APE2020 Loss of Shutdown Cooling
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to LOSS OF SHUTDOWN COOLING: (CFR: 41.8 to 41.10)

Decay heat......ccuiiiiiiiiiiiii 4
Thermal stratifiCation .........ucuvuiriiiiiir e 3
Adequate Core COOlING.....urrriiiiiriiiiriri i 4
Natural CIrCUIAEION. ...uve e —————————— 4

Knowledge of the interrelations between LOSS OF SHUTDOWN COOLING and
the following: (CFR: 41.7 / 45.8)

Reactor pressure vessel water temperature
Reactor water cleanup system..............ceee.
Reactor building cooling water system .
Fuel pool cooling and cleanup system .. .
Reactor recirculation SyStem.........ooicviiiiiieiiirr

Knowledge of the reasons for the following responses as they apply to LOSS
OF SHUTDOWN COOLING: (CFR: 41.5/45.6)

Raising reactor pressure vessel water level.............oovvvievveeevievevvennieeens 3
Feeding and bleeding reactor VESSEl ..........cccoiiiiiiiiiiiiiiiie e 3
Increasing drywell cooling .
Maximizing reactor water cleanup floW.........cevvrieeiiieeee e 3
Establishing alternate decay heat removal flow paths (PRA) .........cccooviiiiines 4
ABILITY

Ability to operate and/or monitor the following as they apply to LOSS OF
SHUTDOWN COOLING: (CFR: 41.7 / 45.6)

Reactor water cleanup SYSteM .......ccoooiiiiiiiiiiiicir e
RHR/shutdown cooling.........cccccceeeennnee
Reactor building cooling water systems............ccceeeveeivveeeeeeens
Alternate decay heat removal methods ........cccoeeviiiiiiiininnnnnn.
Reactor recirculation System........ccovevimriiiviiniirre .
Containment/ drywell temMperature.........ueivviiiiiiiiiiiiii e

Ability to determine and/or interpret the following as they apply to LOSS OF
SHUTDOWN COOLING: (CFR: 41.10 /43.5/ 45.13)

Reactor pressure vessel water heatup/cooldown rate........cccccevvvvvvvviivnnnnnnnnnn. 4 4
RHR/shutdown cooling System flOW .........cccceveiniiieeeiiinies e
Reactor pressure vessel water level .......cccccveeeiiiiiiiiininieens

Reactor pressure vessel water temperature
Reactor pressure vessel metal temperature
Reactor pressure Vessel PreSsUre........veeeveeeeessreeesssneeessineees .
Reactor recirculation fIOW .........eeeecc i
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APE:
K/A NO.

AK1.

AK1.01

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05

AK3.

AK3.01

AA1.01
AA1.02
AA1.03
AA1.04

AA2.01
AA2.02

APE2021 Loss of CRD Pumps
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to LOSS OF CRD PUMPS: (CFR: 41.8 to 41.10)

ReaCtivity CONLIOl....uiiiiiiiiiiii 2

Knowledge of the interrelations between LOSS OF CRD PUMPS and the
following: (CFR: 41.7 / 45.8)

Reactor recirculation SyStem..........oicuiiiiiieiirr
Fine motion control rod mechanism .........ccccccviiiiiiiiiiiinenennne

Hydraulic control unit accumulator pressures
Reactor pressure vessel water level .. .
Reactor water cleanup SYSteM ......cccoeviiiiiiiiiiiiiir e

Knowledge of the reasons for the following responses as they apply to LOSS
OF CRD PUMPS: (CFR: 41.5/45.6)

[RCT= [0 g1 = [P PPRPPPPPPPTR 4
ABILITY

Ability to operate and/or monitor the following as they apply to LOSS OF CRD
PUMPS: (CFR: 41.7 / 45.6)

Control rod drive SYSEEM ....ciiiiiiiiii e
Reactor trip and isolation system
Reactor recirculation system...... .
Reactor water cleanup SYSteM .......ccooeiviiiiiiiiiicir e

Ability to determine and/or interpret the following as they apply to LOSS OF
CRD PUMPS: (CFR: 41.10/43.5/45.13)

Hydraulic control unit accumulator pressure
Control rod drive SyStem SEAtUS ......ccevieiriirriiriiiiiriri e s en e
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APE:
K/A NO.

AK1.

AK1.01
AK1.02
AK1.03

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06

AK3.

AK3.01
AK3.02
AK3.03

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06

AA2.01
AA2.02
AA2.03
AA2.04

APE2022 Refueling Accidents
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to REFUELING ACCIDENTS: (CFR: 41.8 to 41.10)

Radiation exposure hazards.............ccvveerieeiniiiir i 4
SHUEAOWN MAIGIN ...ttt e e 3
Inadvertent critiCality ... 4

Knowledge of the interrelations between REFUELING ACCIDENTS and the
following: (CFR: 41.7 / 45.8)

Fuel handling equipment..........coiiiiii
Fuel pool cooling and cleanup system ..
Radiation monitoring equipment..........
Rod control and information system..
Reactor building HVAC system..... .
Standby gas treatment SYStEM .......covviviiiiiiiiie

Knowledge of the reasons for the following responses as they apply to
REFUELING ACCIDENTS: (CFR: 41.5/45.6)

Refueling floor @Vacuation ..........ceeverureer i 4
Interlocks associated with fuel handling equipment ............coooiiiiiiiiiineinnnns 3
Reactor building HVAC system isolation............cccuureeieiiiiniiiiiiiiee s 3
ABILITY

Ability to operate and/or monitor the following as they apply to REFUELING
ACCIDENTS: (CFR: 41.7 / 45.6)

Reactor building HVAC SYStEM ........coiiiiiiiiiieie i
Fuel pool cooling and cleanup system ..
Fuel handling equipment..................

Radiation monitoring equipment
Neutron monitoring system.... .
Standby gas treatment SYSTEM ........ccoiiiiiiiiiiiiie e

Ability to determine and/or interpret the following as they apply to
REFUELING ACCIDENTS: (CFR: 41.10/43.5/45.13)

RO SRO
Area radiation [EVEIS ......cuuuiiiiiiiiiie e 4 4
Fuel pool level . 4
Airborne contamination IEVEIS..........uuuuuiiiiiiiiiiiiriris e 2 4
Occurrence of fuel handling acCident ...........ccceeiiiiiennieen e 3 4
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APE:
K/A NO.

AK1

AK1.01

AK2.

AK2.01
AK2.02

AK3

AK3.01
AK3.02

AK3.03
AK3.04

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05
AA1.06

APE2023 Plant Fire On-Site
KNOWLEDGE IMPORTANCE

Knowledge of the operation applications of the following concepts as they
apply to PLANT FIRE ON SITE: (CFR: 41.8 to 41.10)

Fir€ fIghtiNg...eee e 3

Knowledge of the interrelations between PLANT FIRE ON-SITE and the
following: (CFR: 41.7 / 45.8)

Sensors/detectors and dampers.........covvvievvirieemerrrri s 3
Breakers/relays/disconnects/transformers (OE) .......ccccoevveevrrirrvnenmmnnnnnnnnnnnnnn 3

Knowledge of the reasons for the following responses as they apply to PLANT
FIRE ON-SITE: (CFR: 41.5/45.6)

Installation of fire deteCtOrs.......ccviiiiiiiiiiiierrr s 2
Steps called out in the site fire protection plant/fire protection system
manual or fire zone ManUal.......cccooeviiiiiiii e —————— 2

Fire detector surveillance test. .2
Actions contained in the abnormal procedure for plant fire on site................. 3
ABILITY

Ability to operate and/ or monitor the following as they apply to PLANT FIRE
ON-SITE: (CFR: 41.7 / 45.6)

Bypass Of fire ZONe deteCLOr ........uvvviririee e
Bypass of heat detector .......ccoveviiiviiiiieeeeees
Plant and control room habitability area ventilation systems...
FIr€ @larm .evveeeeieieisir e e e
Fire alarm reset panel .......cccoevieiiiiiiii e .
Plant fire zone panel (including detector 10cation)..........ceeveveeeriieeeeriveen s
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APE: APE2023 Plant Fire On-Site

K/A NO. ABILITY IMPORTANCE
AA2 Ability to determine and interpret the following as they apply to PLANT FIRE

ON-SITE: (CFR: 41.10/43.5/45.13)
AA2.01 Damper POSITION ..vvvviiiiiiiiiiri i 3 3
AA2.02 FIr€ @larm e 3 3
AA2.03 Ventilation alignment necessary to secure affected area.........ccccevvvveeriinnnnn. 3 3
AA2.04 Need for pressurizing control room (recirculating mode) ...........cceeeviiiiiiinennns 3 3
AA2.05 Need for placing control room habitability area HVAC in smoke removal

L30T [PPSO 4 4
AA2.07 Need for placing the reactor building HVAC system in smoke removal mode ..4 4
AA2.08 Need for placing the turbine building HVAC system in smoke removal mode ..4 4
AA2.08 Need for placing the control building safety-related equipment area HVAC

system in smoke removal MOE.........covvviiiiiiiiiiiiiiii e 4
AA2.09 Location of vital equipment within fire zone 4
AA2.10 Need for emergency plant Shutdown...........coooiiiiiiiiiniiiiniiieeeeeee 4
AA2.11 Equipment that will be affected by fire suppression activities in each zone.....3 4
AA2.12 Vital equipment and control systems to be maintained and operated

AUING @ FIF 1ttt a s e a e e e 4
AA2.13 Systems that may be affected by the fire (OE) 4
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APE:
K/A NO.

AK1.

AK1.01
AK1.02

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06
AK2.07

AK3.

AK3.01
AK3.02

AA1l.

AA1.01
AA1.02
AA1.03
AA1.04
AA1.05

APE2024 Generator Voltage and Electric Grid Disturbances
KNOWLEDGE IMPORTANCE

Knowledge of the operational implications of the following concepts as they
apply to GENERATOR VOLTAGE AND ELECTRIC GRID DISTURBANCES:
(CFR: 41.4, 41.5,41.7, 41.10 / 45.8)

(O3S T (el 7= o] o PP PURPPPTRPR 2
(8T [T = (i1 = o o PR 2

Knowledge of the interrelations between GENERATOR VOLTAGE AND
ELECTRIC GRID DISTURBANCES and the following:
(CFR: 41.4, 41.5,41.7, 41.10 / 45.8)

Safety related MOtOrS.......ooiiiiiii i
Breakers, relays........cccviiiiiiiii e
Sensors, detectors, iNdICators.........ccevvvevvieirerevisnnsesisn..
Controllers, poSItIONErS .........cccvvvriiieiriiiirr
REACLOI POWEN c.vvvviieiecreiiie e s eeetse s s e e e e e e e e e s e s eanann e e e eeeens
Turbine/generator CONTIol .........oocuuvieeiieiiie i .
BUS frEQUENCY ....eveeeieie et eee et e s e e snn e e e nnnes

Knowledge of the reasons for the following responses as they apply to
GENERATOR VOLTAGE AND ELECTRIC GRID DISTURBANCES:
(CFR: 41.4, 41.5, 41.7, 41.10 / 45.8)

Reactor and turbine trip Criteria.........cccceii i 4
Actions contained in abnormal operating procedure for voltage and

grid diStUrbanCES (OF) ...ccccoiiiiiiiiiiiee e ettt n e e e e 4
ABILITY

Ability to operate and/or monitor the following as they apply to GENERATOR
VOLTAGE AND ELECTRIC GRID DISTURBANCES:
(CFR: 41.5 and 41.10 / 45.5, 45.7, and 45.8 )

Grid frequency and VOItAGE .......eeeiiiriiiiiiiiiiiie et 2
Turbine/generator controls .
Voltage regulator CONEIOIS .......cooeuiiiiiiiii i
REACLON CONLIOIS .viiiiiiiiiiiie e snnnnees
Engineered safety feature SyStEMS ........covveeeiiiiieen i 4
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APE: APE2024 Generator Voltage and Electric Grid Disturbances
K/A NO. ABILITY IMPORTANCE
AA2, Ability to determine and/or interpret the following as they apply to

GENERATOR VOLTAGE AND ELECTRIC GRID DISTURBANCES:
(CFR: 41.5 and 43.5 / 45.5, 45.7, and 45.8)

RO SRO
AA2.01 Operating point on the generator capability curve.......ccccccooviiiiiiiiii s 2 2
AA2.02 Voltage outside the generator capability curve 2
AA2.03 Generator current outside the capability curve 2
AA2.04 VARSs outside capability CUNVE .........ccuviiiiiii 2
AA2.05 Operational status of offsite circuit. 4
AA2.06 Generator frequency limitations..........ccccvvvriieeiriieeesiiieee s 2
AA2.07 Operational status of engineered safety feature systems 4
AA2.08 Criteria to trip the turbine or reactor........ccccvvvvvvvvvevivinnniunnnnn . 4
AA2.09 Generator overheating and the required actions .........cccceceviiiiiiiiiinns 2
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COMPONENT: 291001 Valves (CFR: 41.3)

K/A NO.

K1.01
K1.02
K1.03

K1.04

K1.05
K1.06

K1.07
K1.08
K1.09
K1.10
K1.11

K1.12

IMPORTANCE
KNOWLEDGE RO SRO
The operation of safety valves........ccoeevviiiiiiiicneiniee e 34 35
The operation of relief valves ..........ccoceviiiiiiiiiiiiiicce e 34 3.6
The relationship of valve position to flow rate and
DACK PreSSUIE ....cevveeiiiiiei et e 27 2.8

Valve design for a given failed-valve position (open,

closed, and as-is positions; spring loaded valves;

hydraulic, pneumatically controlled valves; electric

MOLOr-driven VaIVES) .....civiviiiii e 2.7
The significance of stem position (valve status) for gate valves.. 2.9
Safety concerns in the use of gate valves (protect

valves seals, open SIOWIY) ......cviiriiiiiiin e 2.7
Cautions for placing a valve controller in manual mode ............. 3.4
Emergency operation of MOV with motor inoperable................. 3.4
The stroke test for a valve, including the use of a stopwatch ..... 2.7
Principles of operation and purpose of check valves.................. 3.1
Operation of manual valves and verification of

position with indicator lightS..........cccoiiiiiirii e, 3.2

Reason for using globe valves versus gates valves for throttling. 2.6
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COMPONENT: 291002 Sensors/Detectors (CFR: 41.7)

K/A NO.

K1.01
K1.02
K1.03

K1.04
K1.05

K1.06
K1.07
K1.08

K1.09

K1.10
K1.11

K1.12
K1.13

K1.14

K1.15

K1.16

K1.17

IMPORTANCE
KNOWLEDGE RO SRO
Flow
Operation of venturis and OrifiCeS ......uvvviverriiiirirrrriin e 24 25
Temperature compensation requirements..........ccevvevniinninenennn. 24 25
Effects of gas or steam on liquid flow rate
indications (erroneous reading) .......coveeeirerenrrennee e 25 26
Modes Of failure....ccoeiviiii i 29 3.1
Operation of a flow D/P cell type flow detector.......c....ccvvurneneen. 31 3.1
Level
Temperature/pressure compensation requirements .................. 28 2.9
Operation of a differential pressure level detector.........cc.......... 3.2 3.2
Effects of operating environment (pressure,
temperature, and radiation) .........ccoeeiiiiii 28 2.9
Modes Of failure ......oeiiiiiiieii s 3.3 33
Pressure
Theory of operation of bourdon tubes, diaphragms,
bellows, and pressure detectors.......cc.ccovviiiiiiiiiiiin e 24 25
Effects of operating environment (pressure,
temperature, radiation)........coooiviiiiiiii 23 25
Operation of @ pressure D/P Cell ......uvovvviiiiiiiiiiieeeiiin e 28 29
Modes Of failUre ....cuuiiiiiie i 29 3.1
Temperature
Theory of operation of T/C, RTD, thermostats,
thermometers (expanding fluid)........ccccoeeeviiiiiiii i 23 24
Indications of failure modes of T/C, RTD, thermometers ........... 26 2.8
Position Detector
Failure modes of reed switches, LVDT, limit switches,
and potentiometers ... ... 25 27
Applications of reed switches, magnets, LVDT,
potentiometers, and limit switches........cccooeiiiiiiiiinii e, 23 24
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COMPONENT: 291002 Sensors/Detectors (CFR: 41.7)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Electrical
K1.18 Applications of voltmeters, ammeters, frequency, and

ground deteCtOrsS. ... cvivuiiiiiie i 2.2 2.4

Nuclear Instrumentation
K1.19 Operation of fission chambers, ion chambers ............cccveeeeennnns 3.0 3.1
K1.20 Neutron monitoring indication UNitS........cccceeviviiriiiiein e, 3.2 3.2
K1.21 Effects of voltage changes on neutron detector

[91ST g e g 0T 3 o/ TR PP 2.8 2.9
K1.22 Failure modes of fission chambers, ion chambers, and

Proportional COUNLENS ......cveeeiiieeie e e e e e e 3.0 3.1

Radiation Detection
K1.23 Operation of ion chambers, G-M tubes and scintillation

AEtECEOrS. . i 2.8 2.9
K1.24 Use of portable radiation monitoring instruments...........cc......... 3.1 3.2

NUREG XXXX Rev. 0 5-5



COMPONENT: 291003 Controllers and Positioners (CFR: 41.7)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Function and operation of flow controller in manual

and automatic MOAES ........ocevvuuiiiiiiie e e 3.5 3.7
K1.02 Function and operation of a speed controller........ccooovvvvvviinienns 3.5 3.6
K1.03 Operation of a valve controller, including seal-in features.......... 3.3 34
K1.04 Function and operation of pressure and temperature

controllers, including pressure and temperature

CONEIOI VAIVES ... e 3.3 3.3
K1.05 Function and characteristics of valve positioners....................... 2.8 2.8
K1.06 Function and characteristics of governors and other

mechanical CONtrollers ......c..ovivei i e 25 2.6
K1.07 Safety precautions with respect to the operation of

controllers and pOSItIONErS ........coiviveriiiiiii e 2.8.2.8
K1.08 Theory of operation of the following types of

controllers: electronic, electrical, and pneumatic............ccc.cvu..e. 2.2 2.2
K1.09 Effects on operation of controllers due to

proportional, proportional and reset, and proportional

and integral fEatUreS ..........ccvruiiiiiiiiriei e e 2.0 2.2

NUREG XXXX Rev. 0 5-6



COMPONENT: 291004 Pumps (CFR: 41.3) - { Formatted: Font: Bold, Font color: Auto

o [ Formatted: Font color: Auto

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Centrifugal
K1.01 Identification, symptoms, and consequences of cavitation 3.2 3.2
K1.02 Reasons for venting a centrifugal pump..........cccoceiiiiiiiiiiinnneeens 2.8 2.8
K1.03 Consequences of air bindiNg..........cceuuiiiiiiiiiiii e 28 2.9
K1.04 Consequences of operating a pump dead headed or for

extended recirculation timeS..........ccevuiiiiiiiiiii s 3.0 3.1
K1.05 Discuss relationships among head, flow, speed, and power ....... 28 2.9
K1.06 Need for net positive suction head (NPSH); effects of

10SS Of SUCHION...cevveiiiiiiirie it e e e e 3.3 33
K1.07 Starting current and operating current interpretation ................ 2.8 2.8
K1.08 Purpose of starting a pump with discharge valve closed ............ 2.8 2.8
K1.09 Pressure and flow relationship of pumps in parallel................... 23 24
K1.10 Pressure and flow relationship of pumps in series..............ceeeee. 23 24
Ki.11 Definition of pump shutoff head ..........ccoovviiiiiiiiii i, 24 2.5
K1.12 "Runout" of a centrifugal pump (definition,

indications, causes, effects, and corrective measures)............... 2.8 2.8
K1.13 Principles of operation of a centrifugal pump......ccccooevviviiennnnn. 26 2.7
K1.14 Relationship between flow from a pump and suction heads ....... 25 25
K1.15 Purpose of pump minimum flow requirements.............ccceeereeees 29 29

Positive Displacement
K1.16 Discuss relationship among head, flow, speed, and power......... 25 2.7
K1.17 Net positive suction head (NSPH) requirements for a

positive displacement PUMP .......oovvviiiieiireee e 25 2.6
K1.18 Consequences of operating a positive displacement pump

against a closed flow path.......ccooovviiiiiiii 3.3 33
K1.19 Functions and characteristics of positive displacement pumps....2.6 2.6
K1.20 Reason for starting a positive displacement pump with

the discharge valve open; need to clear the flow path............... 3.1 3.1
K1.21 Safety procedures and precautions associated with

positive displacement PUMPS.......cocvuiiiieiiieininnee e 3.1 3.0
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COMPONENT: 291005 E’*\" - {Formatted: Indent: First line: 0", Tab stops:
Motors and Generators (CFR: 41.7) Sy (L5 Left + Notat |

AN
\ \‘[ Formatted: Font color: Auto

IMPORTANCE [ Formatted

K/A NO. KNOWLEDGE RO SRO
K1.01 Locked motor rotor, recognition from motor parameters ........... 26 2.6
K1.02 Potential consequences of overheating motor insulation

OF MOLOr DEAMNGS +.uvvvi i e e 26 2.7
K1.03 Causes of excessive current in motors, such as low

voltage, overloading , and mechanical binding .........c...ccceeuvneee. 26 2.7
K1.04 Relationship between pump motor current (ammeter

reading) and the following: pump fluid flow, head,

speed, and stator temperature ........c.cceev i 27 2.7
K1.05 Explain the difference between starting current and

operating (running) current in @ MOLOr .....c.uovvevviiiiiiieiiieeeeas 26 2.7
K1.06 Reason for limiting the number of motor starts in a

given time Period ......cevvvveeiiieireee e e re 29 31
K1.07 Electrical units: volts, amps, A<C-AC, B:C.DC, and hertz.............2.6 2.6 - { Formatted: Font color: Auto
K1.08 Consequences of overexcited/underexcited...........cceeveeeeeneeeenn. 2.5 2.6 {Formatted: Font color: Auto
K1.09 Interrelations of the following: VARs, Watts, Amps,

VOItS, POWEN faCtOr......vieviiiii i e e 23 2.6
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K/A NO.

K1.01
K1.02
K1.03
K1.04

K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13

K1.14
K1.15
K1.16
K1.17
K1.18

| NUREG XXXX Rev. 0 425352 /

COMPONENT:

IMPORTANCE
KNOWLEDGE RO SRO
Startup/shutdown of a heat exchanger...........cccoeevveviiiicinnnnnn, 2.7 2.7
Proper filling of a shell-and-tube heat exchanger...................... 2.6 2.6
Basic heat transfer in a heat exchanger.........ccccceevivvivviiiiineene, 2.4 2.6
Effects of heat exchanger flow rates that are too high or too
JOW et e e 2.8 2.8
Flow paths for the heat exchanger (counterflow and U-types)....2.2 2.3
Components of a heat exchanger (shells, tubes, plates, etc.)..... 23 23
Control of heat exchanger temperatures............cccoeeviiiiiinnnnnnns 2.7 2.8
Relationship between flow rates and temperatures..........c......... 29 3.0
Definition of thermal shock ..........cceviiiieiiiiiiiiicc e, 2.7 2.8
Principle of operation of condensers............cccevviiiiiiiininineennes 2.8 2.8
Relationship between condenser vacuum and backpressure....... 2.8 2.8
Causes of natural Circulation..........cuuveviiiieriiinni e 29 3.0
Use of steam tables to determine saturation pressure
for a given temperature and ViCe VErsa ........ccceevevveveennneennnnnns 2.7 2.9
Fluid hammer and methods of prevention.........cc...cceeeviivnnnnnn. 3.1 3.2
Effects of heat exchanger tube fouling ........ccevveiiiiieniiiiineene, 2.6 2.8
Effects of scaling on heat exchanger operation............cccceeeveeees 2.5 2.6
Consequences of heat exchanger tube failure ............oceevvunens 2.7 2.8
Reasons for non-condensible gas removal ........c.cccoovveeviiiineenne. 2.8 2.9

291006 Heat Exchangers and Condensers (CFR: 41.4)

/

/
/

2
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COMPONENT: 291007 Demineralizers and Ion Exchangers (CFR: 41.3)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Effect of excessive differential pressure on demineralizer

PEITOIMANCE . it iiiii et e e e e eraas 2.6 2.7
K1.02 Reason for sampling inlet and outlet of demineralizer ............... 25 2.6
K1.03 Effects of channeling in a demineralizer..........ccccccooivvviniiinnenne. 2.8 2.9
K1.04 Purpose of a demineralizer...........ccovviiiiiiiiiiiiiineeee e 2.8 2.9
K1.05 Purpose of demineralizer D/P gauge........ccccoevvevrvrrnniieennnnnnnennns 24 2.5
K1.06 Reason for demineralizer temperature and flow limits ............... 2.7 2.7
K1.07 Principles of demineralizer operation ..........cccoovvvviiieviiiennnnennnn, 2.3 2.5
K1.08 Demineralizer D/P to determine condition of ........c.ccoveviviiiniinnns 2.6 2.6

demineralizer resin bed
K1.09 Effects of demineralizer operation on water conductivity ........... 2.7 2.7

| NUREG XXXX Rev. 0 425-353
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COMPONENT: 291008 Breakers, Relays and Disconnects (CFR: 41.7)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Purpose for racking out breakers (de-energize components

and associated control and indication CirCuUits) .......ccccoevvuieeeennnns 3.6 3.6
K1.02 Local indication that breaker is open, closed or tripped ............. 3.4 3.5
K1.03 Meaning of power supply circuit breaker indicator

lights and capability to remotely open and close...........cccceeueee. 3.3 34
K1.04 Operation of various push buttons, switches and handles and

the resulting action on breakers........ccccceeviiiiiiii i 33 33
K1.05 Function of thermal overload protection device .......c....ccvvneen. 3.0 3.1
K1.06 Interpreting one-line diagram of control circuitry ..., 3.2 3.6
K1.07 Safety procedures and precautions associated with

breakers, including MCC bus breakers, high, medium and

low voltage breakers, relays and disconnects .........cccocevvvnieennen. 3.5 37
K1.08 Effects of closing breakers with current out of phase, different

frequencies, high voltage differential, low current, or too much

(o F= o [P PTRTPPTR 34 3.5
K1.09 Effect of racking out breakers on control and indicating

circuits and removal of control power on breaker operation....... 34 3.5
K1.10 Function, control, and precautions associated with

AISCONNECES ..vveiiiiie e e 3.3 34

| NUREG XXXX Rev. 0 425354 /
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6.1 Reactor Theory (CFR: 41.1)
REACTOR THEORY: 292001 Neutrons

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Define fast, intermediate, and slow neutrons. ..........ccccceeeviievvieeenenens 20 2.1
K1.02 Define prompt and delayed NeULrONS...........ceevvieiiieeeinie e 3.0 3.1
K1.03 Define thermal NEULIONS.........covuiiiiiiiiee e 2.7 2.7
K1.04 Describe neutron moderation..............eeeeeeeiiiininennee s 3.2 3.2
K1.05 Identify characteristics of good moderators. ..........ccovvvinvnnneeinninnnnn, 24 2.6
K1.06 Define neutron lifetime. .......ovvvveereiririirrre e e 19 1.9
K1.07 Define neutron generation time. ..........ooccivieiiei s 1.9 19
K1.08 Describe fast flux, thermal flux, and flux distribution.............cccoeveennens 22 2.4
REACTOR THEORY: 292002 Neutron Life Cycle

Describe the neutron life cycle using the following terms:
K1.01 fast fiSSION fACKON. .uvvvvrrrreiiiiri e 19 1.9
K1.02 fast non-leakage probability factor. .........covviiiiiiiic, 19 1.9
K1.03 resonance escape probability factor. .......cccccveviii 20 2.1
K1.04 thermal non-leakage probability factor. .........ccceceieeiiiiiiiiieiercricene 1.9 2.0
K1.05 thermal utilization factor. ..........oovi i 1.9 2.0
K1.06 reproduction faCtor. .......ciiieiiiiie e 1.9 1.9
K1.07 Define critical, subcritical, and supercritical with respect to a reactor... 3.5 3.5
K1.08 Define effective multiplication factor and discuss its

relationship to the state of the reactor..........uuvveciiiiiiiiiiineeeeeees 2.7 2.8
K1.09 Define K-eXCess.....ccovviieriiiiiiieiiieeneeeeens 4 26
K1.10 Define shutdown margin. .............. .2 3.5
K1.11 Define reactiVity. ...ccuvrrrieiiiiiiii i 3.2 33
K1.12 State the relationship between reactivity and effective

multiplication factor. ........eiiiiiiiiii e 24 2.5
K1.13 Calculate shutdown margin using procedures and given

PlaNt PAramEeters ... .uuvurrrriiiiiiir i 1.8 24
K1.14 Evaluate change in shutdown margin due to changes in

Plant Parameters.......ccuuriii e e e 26 2.9
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REACTOR THEORY: 292003 Reactor Kinetics and Neutron Sources

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Explain the concept of subcritical multiplication. .........ccoovvvvviiiiiiiiinen, 29 3.0
K1.02 Given the simplified formula for subcritical multiplication, perform

calculations involving steady state count rate and source count rate... 2.1 2.3
K1.03 Describe the production of delayed neutrons. ........cccccceeevieeeninieiineeenn, 24 2.4
K1.04 Define delayed neutron fraction and effective delayed

neutron fraction; state the reasons for variation............cccvvvviiiininnnns 25 25
K1.05 Define reactor period. .......cccvrieeiiiiiiiiiiii s 3.7 3.7
K1.06 Explain the effect of delayed neutrons on reactor period...............o.... 3.7 3.7
K1.07 Explain prompt critical, prompt jump, and prompt drop. .......cccceeeeeenns 33 33
K1.08 Given the power equation, solve problems for power changes

= 0 T [0 = oo 2.7 2.8
K1.09 Define doubling time and calculate it using the power equation.......... 25 26
K1.10 Explain the necessity for installed neutron sources in a reactor core.... 2.4 2.4
K1.11 Explain why installed sources are not needed after one cycle of core

(o]0 =T 7= 1110 ] TP OPPPPPPPTPPPPIN 24 2.4
REACTOR THEORY: 292004 Reactivity Coefficients
K1.01 Define the temperature coefficient of reactivity. ......ccoeeevviieiiiiiiiiieennn, 3.2 3.2
K1.02 Describe the effect on the magnitude of the temperature coefficient

of reactivity from changes in moderator temperature and core age.....2.5 2.6
K1.03 Explain resonance absorption. ........ccceeeviiniinniiniiri 2.6 27
K1.04 Explain doppler broadening and self-shielding. ..........ccccceevvveviiicnnnnnns 2.6 2.7
K1.05 Define the doppler coefficient of reactivity. .........ceeevvieiiiieiniiiinineeenn, 29 2.9

Describe the effect on the magnitude of the doppler coefficient of reactivity
for changes in the following:

K1.06 Moderator temperature 1022
K1.07 Core void fraction ..........cceeeveveennnes 1022
K1.08 Fuel temperature........ccccceeeeeeene 2 24
K1.09 0] = T N 9 21
K1.10 Define the void coefficient of reactivity. 3.2 3.2

Describe the effect on the magnitude of void coefficient from changes in

the following:
K1.11 Core void fraction 5 2.6
K1.12 Fuel temperature........ccccceeevneene 2 23
K1.13 (@0 = To TP PPRPTPPR 1 2.2
K1.14 Compare the relative magnitudes of the temperature, doppler, and

void coefficients of reactivity. .....cccceeeiiiiiiniii 33 33
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REACTOR THEORY: 292005 Control Rods

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K1.01 Relate notch and rod poSition. ......vecvieeeriiie s 3.2 33
K1.02 Name the material used for thermal neutron absorption in
(o) 1 £0] I (o u =3P T R PPPRPP 25 26
K1.03 Describe nuclear properties of active material in the rod. ................... 19 1.9
K1.04 Predict direction of change in reactor power for a change
in control rod POSILION. .....ciiieieiie e 3.5 35
K1.05 Define rod density. .....ccceveveeiiinnnns 2.6
K1.06 Define reactor SCram. .......ccvvveeieeriirrrierrss e e e e s s eeeeeeeeees 3.7 3.8
K1.07 Define control rod worth, differential control rod worth, and
integral control rod WOrth. ......ccuuiiiii e e 24 2.6
K1.08 Explain the shape of curves for differential and integral CRW versus
06 0011y To] o P 2.1 23
K1.09 Explain direction of change in the magnitude of CRW for a change
in moderator temperature, void fraction, and control rod
density, and XENON. ........ovviiimiiiiiiiin 2.5 2.6
K1.10 State the purpose of flux shaping and rod sequencing. ..........ccccevvenn. 2.8 3.3
K1.11 Define deep rods, and shallow rods...........cccevviiniiiiiiiee, 24 2.5
K1.12 Describe effects of deep, and shallow control rods on
axial and radial flux distribution. ... 26 29
REACTOR THEORY: 292006 Fission Product Poisons
K1.01 Define fission product POISON. .......c.uvrieriirieriiiins e 2.7 2.8
K1.02 State the characteristics of Xenon-135 as a fission product poison......3.1 3.1
K1.03 Describe the production of Xenon-135 .29 2.9
K1.04 Describe the removal of Xenon-135.........uuiiiiiiiiiiiiiiineeeeeer e 2.9
Describe the following processes and state their
effect on reactor operations:
K1.05 EQUuilibrium Xenon ........uuviiriiiiiiiii 2.9
K1.06 Maneuvering Xenon ........cccvvvvevenns 2.7
K1.07 Xenon following a scram 3.2
K1.08 Describe the effects that Xenon concentration has on
flux shape and control rod patterns. 2.8 3.2
Plot the curve and explain the reasoning for the reactivity insertion
by Xenon-135 versus time for the following:
K1.09 Initial reactor startup and ascension to rated power. ......ccccceeevveevnnnnn. 25 25
K1.10 Reactor startup with Xenon-135 already present in the core............... 29 2.9
K1.11 Power changes from steady-state power to another. ........ccccceeevereeen 2.6 2.7
K1.12 1Sz ot 0] =Tl =1 .1 A PTN 28 2.3
K1.13 Reactor shutdown. ..........cccevvveennnes 2.6
K1.14 Explain the process and reasons for the Reactor Operator to
compensate for the time dependent behavior of Xenon-135
concentration in the reactor........ccccvi v eeceeceer e 3.1 3.2
NUREG XXXX 6.1-5



REACTOR THEORY: 292006 Fission Product Poisons (Continued)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.15 State the characteristics of Samarium-149 as a fission product poison. 2.1 2.1
K1.16 Describe the production of Samarium-149. ........cccccviiniiiiiinnnnn, 1.8 1.9
K1.17 Describe the removal of Samarium-149. ... 19 19
K1.18 Define equilibrium Samarium. ........ccoveeeriiiiiie e 1.8 1.8

Plot the curve and explain the reasoning for reactivity insertion

by Samarium-149 versus time for the following:
K1.19 Initial reactor startup and ascension to rated power. ........cccccevviiinnnns 1.7 1.8
K1.20 Reactor ShUtdOWN. ......ccoviieiiiieeecreeer e e e e e 1.6 1.7
K1.21 Describe effects of power changes on samarium concentration. ......... 1.7 1.8
K1.22 Compare effects of Samarium-149 on reactor operation with those

Of XENON-135. .eiiriiiiiiriiiisss e e e 24 24

REACTOR THEORY: 292007 Fuel Depletion And Burnable Poisons

K1.01 Define burnable poison and state its use in the reactor........cccccoevrnn. 29 3.1
K1.02 Describe and explain distribution of burnable poisons in the core........ 1.8 2.0
K1.03 Given a curve of K-effective versus core age, state the reasons for

maximum, minimum, and inflection points. ..........ccccceceiiiieecnniiinneens 24 2.7
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REACTOR THEORY: 292008 Reactor Operational Physics

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Startup and Approach to Criticality
K1.01 List parameters which should be monitored and controlled during the

approach to CritiCality.......cuuveeiiieieiiiie e 3.8 3.9
K1.02 List reactivity control mechanisms which exist for plant conditions

during the approach to criticality.........cccccviiieieveiiiii e 3.8 3.8
K1.03 Describe count rate and period response which should be observed

for rod withdrawal during the approach to criticality. ..........ccovveeeennnn. 4.1 4.0
K1.04 Relate the concept of subcritical multiplication to predicted count

rate and period response for control rod withdrawal during the

appProach to CritiCal. c..ovvivieriee e 33 34
K1.05 Explain characteristics to be observed when the reactor is very

close to CritiCality. ..uvveeviiriiiiiiii s 43 43

Criticality
K1.06 List parameters which should be monitored and controlled upon

reaching initial criticality........ccooeeeiiieiiiie 42 4.2
K1.07 Define criticality as related to a reactor startup. ......ccoceeeviiviiincinineeenns 39 3.9
K1.08 Describe reactor power and period response once criticality is

== Lol o =T TP PRPPPPRPRRTTPPINt 41 4.1

Intermediate Range Operation
K1.09 List parameters which should be monitored and controlled during

the intermediate phase of startup. ........ccooovviiiiiii 3.9 3.9
K1.10 Explain procedures for adjusting reactor period during the

intermediate phase of startup. .........cccvieiiii 3.6 3.6
K1.11 Discuss the concept of the point of adding heat (POAH) and its

iMPACt ON rEACLOI POWEN. ...uiiieiriiieieeeereeesseesrse s e s sernrse s e e s arn e eseeeens 3.7 3.8
K1.12 Describe reactor power and period response prior to reaching

thE POAH. ...ttt 3.6 3.7
K1.13 Explain characteristics to look for when the POAH is reached. ............ 3.8 3.9

Heatup Operation
K1.14 Describe three parameters to be monitored and controlled during

NEATUP . cvetee et e 3.5 35
K1.15 Describe reactor power and period response after reaching the

point of adding heat. .........cccceiiiiii 3.7 3.7
K1.16 Explain procedures for establishing and controlling heatup rate........... 3.6 3.7
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REACTOR THEORY: 292008 Reactor Operational Physics

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Power Operation
K1.17 Describe three parameters to be monitored and controlled during

POWET OPEIALION. Luuuiiiieriiies e e e eeriies e s e rrre e s s e e e s e s s e nnr e e s e e e nrneeaeennnn 3.6 3.6
K1.18 Describe means by which reactor power will be increased to rated

910 1= P UPPPP PSPPI 3.8 3.8
K1.19 Explain transient and steady-state effects of a control rod

withdrawal on reactor power and void fraction content.............cccee... 3.1 3.2
K1.20 Explain transient and steady-state effects of an increase in core

flow on reactor power and void fraction..........ccceeeeeieieiiiniie e 33 34
K1.21 Explain the relationship between steam production rate and reactor

power given Specific CONAItIONS. .......c.uvvveriiiiniini s 29 3.0
K1.22 Explain the effect that opening steam bypass valves, during power

operation, will have on reactor POWET.........cvevvviieiiiiiee e 3.5 3.6
K1.23 Explain the necessity for rod pattern exchanges. ...........ccovceeeieniiinnnns 26 3.1
K1.24 Describe the parameters to be monitored and controlled during rod

pattern eXChanges. ........cuueriiiiiiiiiiir s 2.8 3.2

Reactor Response on a Scram
K1.25 Explain the shape of a curve of reactor power versus time after

= o =1 0 0 TN 28 2.9

Normal Reactor Shutdown
K1.26 Explain reactor power response to a decrease in core flow................. 34 3.7
K1.27 Explain reactor power response to a control rod

g TST=T 5 o] TP 34 35
K1.28 Explain the necessity for inserting control rods in a predetermined

sequence during normal ShUtdOWN.........cccciimiriiin e, 3.4 3.7
K1.29 Define decay heat..........ceuvviiiiiiiiiiiiii 34 3.6
K1.30 Explain the relationship between decay heat generation

and: a) power level history, b) power production, and

¢) time since reaction shut down. ........ccceeviiiiiiiriiniii e, 3.2 3.5
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K/A NO.

K1.01
K1.02

K1.03
K1.04

K1.01
K1.02
K1.03

K1.04
K1.05

K1.06
K1.07

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17

6.2 THERMODYNAMICS (CFR: 41.14)

THERMODYNAMICS: 293001 Thermodynamic Units and Properties

| NUREG XXXX Rev. 0 6.22.1

IMPORTANCE
KNOWLEDGE RO SRO
Convert between absolute and relative pressure and vacuum scales. .. 2.2 2.3
Recognize the difference between absolute and relative
temperature SCales. ......vvvvrriie i 2.1 2.1
Describe how common pressure and level sensing instruments work. . 2.5 2.7
Explain relationships between work, power, and energy.......c.....coeue. 1.8 1.9

THERMODYNAMICS: 293002 Basic Energy Concepts
Identify energy and work forms. .........cccuvveeieiinii s 1.6 1.7
Explain the law of conservation of energy......ccccceeviiiiiiiieiiiiinnnnn, 1.9 1.9
Explain the difference between state and phase of a working
L1011 = Lo =T 1.6 1.7
Explain the application of enthalpy in the monitoring of plant
PPOCESSES. .uiivirrsrusiisirisiinssirrrriis s e s e e rraas 2.1 2.4
Identify the relationship between heat flow during a process and a
T-S diagram representation of the process........cccovvvevviieiiiiiiniiiinnennns 2.0 2.2
Define specCific heat. ......uvveiiiiiiii e 1.8 2.1
Apply specific heat in solving heat transfer problems. ............cccuveeeenn. 1.5 1.6
THERMODYNAMICS: 293003 Steam

Describe effects of pressure on density or specific volume of a liquid. . 2.3 2.4
Distinguish between liquids, vapors, gases, and fluids. .........cccccuvrinnn. 22 23
Define latent heat of vaporization ..........ccceeiniiinii 23 24
Define vaporization liN€.......cccccviiiiiiiii s 20 21
Define critical PoiNt......ccuvieiiiieiie e e 1.8 1.8
Define Vapor dOME ......ccuuuiiiiieiiiie e e e e 1.8 2.0
Define saturated liquid........cccueeiiiiiiiiiie e 2.7 2.8
Define WEE VAPOK .....uuiiiiiiiiiiiiii i e 1.8 1.9
Define saturated VapOr.........coceeuiiieiiiieeiiie e e 2.5 2.6
DefiNe VaPOr PreSSUIE...cuvuuiiieeerriieeeseeerrieesssrrsns s e s s s ressssesesernnasaaees 1.8 1.9
Define mOisture CONTENT........cvvvvrriirrriieirrrre e es e e e 2.3 2.3
Define qUAlity .....oovviiiiriirri s 25 26
Define superheated Vapor ..........occuiiiiiiiiinni e 23 24
Define supersaturated Vapor........cceieieeeiiiiiiiseeessss e esernae e 1.8 1.8
Define subcooled and compressed liquids ...........ccceevruieiiierennninnineeenns 2.4 2.4
Define SUDCOONING ....vvvririiiiiiiiiii it 28 2.8
Define Specific Neat .....uviviviiiiiiiiii 19 21



THERMODYNAMICS: 293003 Steam (Continued)

| NUREG XXXX Rev. 0 6.22.2

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
Identify the following terms on a T-s diagram:
K1.18 Critical POINT...veeeiiiiiii i 1.7 1.7
K1.19 Saturated liquid liNE.........ccviiiiii 2.1 2.2
K1.20 Saturated vapor iN€ .....oivceeiiie i s 2.2 2.3
K1.21 Solid, liquid, gas, vapor, and fluid regions..........cccceeeeiieeerinenseeennnnnnn, 2.1 2.2
K1.22 Explain the usefulness of steam tables to the Control Room Operator. 2.9 3.2
K1.23 Use saturated and superheated steam tables. ............ccccvviiiinnniinnnnes 28 3.1
THERMODYNAMICS: 293004 Thermodynamic Processes
K1.01 Explain the relationship between real and ideal processes.................. 1.6 1.7
K1.02 Explain the shape of the T-s diagram process line for a typical boiler. . 1.8 1.9
Nozzles
K1.03 Describe the functions of nozzles in flow restrictors. ...........ccvvevvveeenens 22 2.2
K1.04 Describe the functions of nozzles in air ejectors. .........cccvveeeeieiiinnnns 25 26
K1.05 Describe the principles of operation of a jet pump......ccoevvvviiiiiiiiieeens 2.7 2.7
Turbines
K1.06 Explain the function of nozzles, fixed blading, and moving blading
iN the TUrDINE. ....e e 1.9 2.1
K1.07 Explain the reason turbines are multistages. ..........ccoevniiniiiinnns 2.1 2.2
K1.08 Define turbine efficiency.. ... 20 21
K1.09 Explain the difference between actual turbine performance and ideal
thermal effiCiency. .uevi e 1.7 1.8
Pumps
K1.10 Define pump effiCienCy.....cciiiieiiiiiiiicr e 1.8 1.9
K1.11 Explain the difference between ideal and real pumping processes....... 1.7 1.8
Condensers
K1.12 DiSCUSS SUDCOOIING.....cevvriieiieiriies i ceeerre e e e e e s rra e eeee 2.9 3.1
K1.13 Explain vacuum formation in condenser processes. ......c.cccvvverereniiinnnns 2.5 2.6
K1.14 Explain the condensing proCess. .........oovvurrrereerinnnniiieee s 26 27
Throttling and the Throttling Process
K1.15 Define throttling. ....ccevveii i 2.2 2.3
K1.16 Explain the reduction of process pressure from throttling. .................. 2.1 2.3



THERMODYNAMICS: 293005 Thermodynamic Cycles
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IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K1.01 Define thermodynamic Cycle. .........ccuvrieiiiiiiiiiie e 1.7 1.8
K1.02 Define thermodynamic cycle efficiency in terms of net work produced
and energy applied. ... 1.7 1.7
KI.03 Describe the moisture effects on turbine integrity and efficiency......... 2.6 2.7
K1.04 Explain steam quality effects on nuclear turbine design. .................... 2.3 2.4
K1.05 State the advantages of moisture separators/reheaters and
feedwater heaters for a typical steam cycle. .......cccoeviiiiiiiiiiiiiinnnnn, 2.7 2.8
THERMODYNAMICS: 293006 Fluid Statics
K1.01 Distinguish between fluids and other substances...........ccccccooviiiininnns 1.7 1.8
K1.02 Distinguish between static pressure, dynamic pressure, and total
PIESSUIE. 1uuiieeerruuseeseessnsassseserrnnsssseenrnsssssesnsasessssennsasessssnsnnnesssnnnnn 2.0 2.2
K1.03 Define head l0SS. ......cooiiiiiiiee e 2.4 2.5
K1.04 Discuss operational considerations of viscosity as related to head loss. 1.7 1.9
K1.05 Explain operational implications of fluid hammer .........cccooviiiiiiiniinnns 32 33
Pumps and Pump Characteristics
K1.06 State the purpose of @ PUMP. c.cocviiiiiie e 2.5 2.6
K1.07 Discuss pump head.........cueviiiiiiiiiiiiiii 25 26
K1.08 Discuss relationship between pump speed, head, flow, and power
without using formulas or calculations. ..........cccccceniiininnneee, 25 26
K1.09 Define cavitation. .........cccoeviiiiiiiiiiiineiinnns 2.8 2.9
K1.10 Define net positive suction head (NPSH)........cccoeeieiieeiiiiiiincrenineeeeeens 2. 2.8
K1.11 Define pump shut-off head, pump runout, and axial
ERFUSE. 2.4 2.5
K1.12 Explain the importance of proper system venting for pump
(0] 0= =1 T 2.9 2.9
K1.13 Explain the results of putting centrifugal pumps in
parallel or series combinations. ...........cccvviiiiin e 26 27
K1.14 Given the characteristic curve for a typical centrifugal pump,
explain the reason for its Shape. ......ccciiiiiiiiiiii e 2.2 2.3
K1.15 Using a centrifugal pump characteristic curve and a system
Characteristic curve, illustrate how the system operating point
changes due to system changes. .........ccovvvviiiiiiiii e, 23 24
K1.16 Describe how a centrifugal pump characteristic curve will change
WIth PUMP SPEEA. ..vuui it 2.1 2.3
K1.17 Explain how operating a centrifugal pump at shutoff head may
cause overheating of the pump and describe methods used to
avoid OVErhEatiNg. ..uvuueiiiieriie et e e e 2.6 2.7
K1.18 Discuss the characteristic curve for a typical positive displacement
pump and explain the reason for its shape..........ccccceevviiiiiiivinienineeens 1.9 2.1



K/A NO.

K1.19

K1.20
K1.21
K1.22
K1.23
K1.24
K1.25
K1.26

K1.27

K1.28

K1.01
K1.02
K1.03

K1.04
K1.05
K1.06

K1.07

K1.08
K1.09

K1.10
K1.11
K1.12
K1.13

THERMODYNAMICS: 293007 Heat Transfer and Heat Exchangers,

THERMODYNAMICS: 293006 Fluid Statics (Continued)

IMPORTANCE

KNOWLEDGE RO

Describe the problems that will occur in emergency core cooling
systems if the pumps are operated at lower than design flow for
extended periods Of tiMe.......cuuvriiiiiiii
Define or explain mass flow rate....
Define or explain two-phase flow...
Define or explain pressure spike ....
Define or explain gas binding..........ccceeiiiiiii
Define or explain recirculation ratio
Define or explain pipe Whip ......cuvuiiiiiiiiiii s
Explain why flow measurements must be corrected for density

ChaNGES. ...ttt 2.3
Explain the relationship between pressure head and velocity head

iN @ fluid SYSEEM. ...viieeiic e 1.8
Describe the methods of controlling system flow rates........ccccceeeeeeees 2.6

Heat Transfer

Describe three mechanisms of heat transfer. ............ccce v iiveeviveennnns 3.2
Describe thermal conductivity. ........covvvieiiiiiiiiiie e 2.4
Explain the manner in which fluid films affects heat transfer. ............. 2.7

Heat Exchangers

Discuss parallel-flow heat exchangers.......cccccooovviiiiiiiiiii s 1.9
Discuss counter-flow heat exchangers. .........cccceveiieiivieniiiienencinee s 2.0
Discuss the factors which affect heat transfer rate in a heat

1 ol g =T g o< PSP PPPPPPRPPP 2.7
Describe how the presence of gases or steam can affect

heat transfer and fluid flow in heat exchangers. .......cccccoeviviviniiiiniennn, 2.7

Condenser Applications of Heat Transfer

List functions of the main condenser in a power plant..........ccccceeeveee 3.0
Discuss operational implications of condensate depression................. 2.5

Core Thermal Power

Define core thermal POWET. .......oooviiiiiiiiiin e 2.7
Explain methods of calculating core thermal power. .........ccccceeeivieeene 2.6
Define percent reactor POWEN. .......ccevuueiiieeiriie s eeerre s eeesrsn e s eeeee 2.6
Calculate core thermal power using a simplified heat balance............. 2.3
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2.9
2.4

2.3
2.3
2.3
2.2

2.4

2.0
2.7

3.2
2.6
2.8

2.2
2.2

2.8

2.9

2.9
3.1

2.9
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THERMODYNAMICS: 293008 Thermal Hydraulics
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Boiling Heat Transfer
K1.01 Distinguish between boiling processes and other heat transfer

mechanisms 2.8
K1.02 Describe surface or cavity nucleation...........ccceveeeiiiiveiiiie i 2.2 2.3
K1.03 List factors affecting bubble formation in @ cavity. .......ccceeviiiiiiininnnns 19 21
K1.04 Describe means by which boiling improves convection heat transfer. .. 2.6 2.7
K1.05 Describe miCroCONVECHION. ....ccvvireiieiiieeiiii e e e 1.4 1.5

Pool Boiling Curve (T vs. Q/A)
K1.06 Define a natural convection heat transfer. ..o 2.5 2.6
K1.07 Define nucleate boiling, subcooled nucleate boiling, and bulk boiling... 2.8 3.0
K1.08 Describe departure from nucleate boiling........cccccovvvvveiviieiiniiiniiiinneenns 2.9 3.1
K1.09 Describe onset of transition boiling. ......cccooveviiiiiiiiiiii e 3.0 3.2
K1.10 Describe critical heat fluX .........ovviviiiiveeeri e 2.9 3.0
K1.11 Describe transition (partial film) boiling. ..., 2.7 2.8
K1.12 Describe stable film boiling. ......c.vuveiiiiviiiiii 2.7 2.8
K1.13 Describe burnout and burnout heat flux. ........ccceeiiiiiiiininiieeeeeeees 23 23

Two Phase Flow
K1.14 Classify slug flow region along a fuel channel, experiencing two

PhAse flOW. ..oiiviiiiiiiiiiiiii s 20 21
K1.15 Describe annular flow region along a hypothetical fuel channel,

experiencing two phase flow. .......ccccviiiiiiiii 22 23
K1.16 Describe dryout region or mist flow region along a hypothetical fuel

channel, experiencing two phase flow. ......cccooeviiiiiiiiiiiiiic s 2.2 2.3
K1.17 Describe onset of transition boiling point along a hypothetical fuel channel,

experiencing two phase flow. ..o, 25 2.8
K1.18 Describe effects of flowrate and phase change on the heat transfer

CORFFICIENE. et 2.2 2.4

Core Inlet Subcooling
K1.19 Define core inlet subcooliNg........cevviiiiiiiiiii e 2.6 2.8
K1.20 Define CarryUNAEr......ccvuviiiiieeeriies e e e e e s ara e e eeee 2.4 2.6

Voids and Void Fraction
K1.21 Define void fraCtion. .........cooiiiiiiiiiiiirie e 3.0 3.0
K1.22 Explain the term void as applied to core operations............ccccvvvuienens 2.9 3.0
K1.23 Define qUalilty ...oooeeviiiiriii 25 27
K1.24 Draw the temperature profile from the centerline of a fuel pellet o the

centerline of the channel. ... 2.4 2.5
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THERMODYNAMICS: 293008 Thermal Hydraulics (Continued)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Recirculation System
K1.25 Explain the reason for forced core recirculation. ........ccccceeeeieviinnennnns 3.2 3.2
K1.26 Explain the jet pump operating prinCiple.........ccuvieiiiiieriiiii e 2.9 3.1
K1.27 Explain the necessity of determining core coolant flow............oeeeuneees 29 3.0
K1.28 Describe the factors affecting single- and two-phase flow resistance...2.3 2.5

Core Orificing
K1.29 Describe the effects of increasing bundle power on bundle flow

LS 151 7= o= TP 2.8 3.0
K1.30 Compare the flow resistance through high powered bundles to that

of low powered bundles. ..........oevuiiiiiiiiiiiii 2.7 2.7
K1.31 Explain the necessity of core orificing. .......ccuvvvieiiiieiniiieie e, 2.9 3.0
K1.32 Describe core bypass flow. ... 25 26
K1.33 Explain the need for adequate core bypass flow.

Natural Circulation 2.4 2.6
K1.34 Explain the causes of natural circulation in BWR'S...........ccccvvieineininnnn, 29 3.1
K1.35 Describe problems that thermal stratification can cause. .................... 3.1 33
K1.36 Describe means by which the operator can determine if natural

circulation floW eXiStS. ........ucoieiiiiri e 3.1 3.3
K1.37 Describe means by which the operator can enhance natural

(o1 £ ol8 | =1 o TR TSP 3.2 3.4

Sketch the axial temperature and enthalpy profiles for a typical reactor coolant
channel and describe how they are affected by the following:

K1.38 Onset of nucleate boiling . 2.1
K1.39 Axial core fluX .....veeerreeniiiienniinnennn . 1.9
K1.40 Inlet temperature........coceveveeieeees . 1.9
K1.41 Heat generation rate...........cccuvee.. . 2.0
K1.42 Flow rate in the channel...........coooviiiiiiiiii e . 1.9
K1.43 Sketch the temperature profile in the axial and radial directions for a

typical fuel rod and explain the reason for its shape. ........ccovevvvniennns 2.0 2.2
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THERMODYNAMICS: 293009 Core Thermal Limits
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Explain radial peaking factor (RPF)........ccevviiiiiiiieiiiieeiiiie e eeens 2.1 2.5
K1.02 Explain axial peaking factor (APF) 2.6
K1.03 Explain local peaking factor (LPF) 2.5
K1.04 Explain total peaking factor (TPF) 2.6
K1.05 State the reason thermal limits are necessary. ......ccceeevreerivniieireeennnnn. 3.3 3.5

Linear Heat Generation Rate (LHGR)
K1.06 DefiN€ LHGR. ....coieiieeeeeieeee e e e e e e e e e s s er e e e e e s e nnnns 34 3.8
K1.07 Explain the basis of the limiting condition of LHGR. ..........cccccceeeiienens 2.8 3.6
K1.08 Describe the mode of fuel failure for LHGR. .......cccooevieiiiiiiiiinieniieeeees 3.0 3.4
K1.09 Define FLPD and MFLPD.......ccuiiiiiiiiiriirnreeeeees s s s ssssrsrenseseesessse e s 3.1 3.7

Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)
K1.10 Define average planar linear heat generation rate (APLHGR).............. 3.3 3.7
K1.11 Explain the basis of the limiting condition for APLGHR. ..........ccccceevne. 28 3.6
K1.12 Describe the mode of fuel failure for APLHGR. .........ccooooiiiiiiiiiniiiennes 2.9 3.5
K1.13 Define MAPLHGR 3.6
K1.14 Explain the mechanisms most limiting for each region of the

MAPLHGR [iMit CUNVES. ...vvvrrieeeriieeisiiiiisnseeeeees s e e s s s ssssssnnneeeeses s s e s enns 22 27
K1.15 Describe conditions under which radiative heat transfer becomes

the significant method of heat transfer within a fuel bundle. .............. 26 3.1
K1.16 Discuss how changes in the heat generation rate and thermal

conductivity of the fuel rod affect fuel centerline temperature ............ 2.4 2.8

Minimum Critical Power Ratio (MCPR)
K1.17 Define Critical POWEN. ...cvvvuie e e e 3.3 3.7
K1.18 Define critical power ratio...........ovuiiieiiiiinnr 3.2 3.7
K1.19 Explain the basis of the limiting condition for CPR. .........cccoeviiiiiinnns 2.8 3.6
K1.20 Describe the mode of fuel failure for CPR. ...... . 3.6
K1.21 DefiNE MCPR. ...t ee e e e e e e e e e e s s s e e e e e e e e e e e e e e 3.1 3.6
K1.22 Describe the effects of subcooling on critical power. ........ccccevevvviiennns 2.9 3.3
K1.23 Describe the effects of mass flow on critical power...........ccccovviiiinnns 28 3.2
K1.24 Describe the effects of pressure on critical pOWer. ........ccvvviiiiiiiiiinns 2.7 3.2
K1.25 Describe the effects of local power distribution on critical power........ 2.7 3.2
K1.26 Describe the effects of axial power distribution on critical power......... 2.6 3.1
K1.27 Explain the purpose of the flow biasing correlation factor, (K ), as it

relates to MCPR lIMItS. .....ooooiiiiiieeeieeeieee e 2.7 3.3
K1.28 DEfiNE FLCPR. ..o ieicttierret e e e e e s srsrenn e e e s s s e s s s ne e e s e e e s e e naan 3.0 35
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THERMODYNAMICS: 293009 Core Thermal Limits (Continued), - { Formatted: Font color: Auto

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
Thermal Time Constant
K1.29 Define fuel thermal time constant. .........cccovvviiiiiiiiici e, 2.4 2.7
K1.30 Relate thermal time constant to transient operating condition. ........... 2.3 2.7

Pellet Clad Interaction (PCI)

K1.31 Describe pellet clad interaction (PCI) 3.4
K1.32 List the causes Of PCIL. .........ccceevieeereeevncenennnnnes . 3.3
K1.33 Describe the purpose of the pellet to clad gap. .........ooccvvvieiiiiniinnnnns 24 2.8
K1.34 Identify the possible effects of fuel densification. ...........cccceveveeiiniinnns 23 26
K1.35 Describe the effects of iodine and cadmium on PCL. ...........ccevvieeenes 2.2 2.6

PCIOMR
K1.36 Explain the purpose for PCIOMR (Plant Specific). .....ccvcceviiiiiiiniiiinnns 28 34
K1.37 Identify how the PCIOMR rules minimize the adverse effects of

PCI (Plant SPeCIfiC). «.viverrrieirieriie s s eeniis s serss e s s e s s e ann e s e eeen 2.6 3.3
K1.38 State the items measured for each of the three core thermal limits..... 2.7 3.1

For the following plant operating or accident conditions, identify which

of the three core thermal limits are most limiting:
K1.39 Full pOWEr OPEration .....uiiiiiiiiiiiiiiiiiiiseir s . 3.2
K1.40 LosSs Of reactor COOIANT........cvveviieeeeeeece e e e e eeeeeees . 3.3
K1.41 Increase in core flow ...........evveeeee. . 3.3
K1.42 Increase in reactor pressure . 3.3
K1.43 Cold water addition..........coeuieemiiemii e . 3.4
THERMODYNAMICS: 293010 Brittle Fracture and Vessel Thermal Stress
K1.01 State the brittle fracture mode of failure...........cccoeeeiiiiiiiiiiiiiie 2.4 2.8
K1.02 State the definition of Nil-Ductility Transition Temperature................. 22 2.7
K1.03 Define reference temperature. .........cccvveveiiinnniie s 20 25
K1.04 State how the possibility of brittle fracture is minimized by

operating Imitations. .....c.uviiiii i e 2.9 3.2
K1.05 State the effect of fast neutron irradiation on reactor vessel metals. ... 2.5 2.8
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