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ABSTRACT

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators. Boiling Water Reactors
(BWRs) (NUREG-1123, Revision 2) 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 BWR Catalog along with the Operator Licensing Examination
Standards for Power Reactors (NUREG-1021, Rev. 8) will samplethetopicslisted under Title 10,
Code of Federal Regulations, Part 55 (10 CFR 55).

The BWR Catal og containsapproximately 7,000 knowledgeand ability (K/A) statementsfor ROsand
SROs at BWRs. 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.

Revision1tothe BWR Catalog modified the form and content of theoriginal catalog. The K/Aswere
linked to their applicable 10 CFR 55 item numbers. SRO level K/As were identified by 10 CFR
55.43 item numbers. The plant-wide generic and system generic K/Aswere combined in one section
with approximately one hundred new K/As. Component Cooing Water and Instrument Air Systems
were added to the Systems Section. Finally, High Containment Hydrogen Concentration and Plant
Fire On Site evolutions added to the Emergency and Abnormal Plant Evolutions section.

Revision 2 incorporates corrections to the Rev. 1 catalog that were identified during a pilot testing
programassociated with revision of 10 CFR 55 and implementation of NUREG-1021, Interim Rev.
8, “ Operator Licensing Examination Standards for Power Reactors.” Corrections to the catalog
include:

1. addition of 7 K/Asthat had been omitted in Rev. 1.

2. correction of typographical errors.

3. addition of importance value modifiers that had been omitted in Rev. 1.

Corrections and additions are identified by “redlineg’ marking in the margins.
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SUMMARY OF SIGNIFICANT CHANGES

The changes described in paragraphs 1 through 6, below, wereincor porated in Revision 1 of
the catalog in August, 1995. Paragraph 7 describes changesthat are incor porated with
Revision 2 of the catalog.

1 ORGANIZATION OF THE BWR CATALOG
1.1 The 10 CFR 55 itemslisted.

The content of the written examinations and operating licensing tests is dictated by Sections 55.41,
55.43, and 55.45 of Title 10 of the Code of Federal Regulations (10 CFR). The thirty four (34)
itemslisted in 10 CFR 55 are listed in the catalog to reduce the need for cross referencing.

1.2 Knowledge and Abilitieslinked to 10 CFR 55

Thelinkage of K/Asto the 10 CFR 55.41, 43 and 45 requirements was done to help ensure that the
examinations include a representative sample from among the applicable items. Throughout the
catalog, 10 CFR 55 section references are shown in parentheses following the appropriate K/A
statement, such as (CFR: 41.x / 43.x / 45.x).

1.3 Senior Reactor Operator (SRO) K/Asidentified

NUREG-1021, Rev. 8, "Operator Licensing Examination Standards for Power Reactors," Section
ES-401, requires at least 25% of the site-specific written examination for SROs to evaluate K/As
required for the higher license level. The original catalogs did not explicitly identify the K/As that
represented the higher license level. Differencesin RO and SRO importance ratings were
sometimes used, but, the rating differences were not linked to the 10 CFR 55.43 SRO items. In this
catalog revision, SRO license level K/Aswere linked to the items associated with the 10 CFR
55.43 SRO items. Thisisintended to remove subjectivity from selection of higher license level
K/As.

1.4 Senior Reactor Operator Limited to Fuel Handling (L SRO) examination
specifications added.

NUREG-1021, Rev. 8, Section 701 refers to the K/A catalog. In an effort to assure consistency

between the Examination Standards and the catalog, a brief discussion of the use of the catalog for
L SRO examinations was included.

Xi NUREG-1123, Rev. 2 |



1.5 An updated catalog organization was implemented.

1. ORGANIZATION OF BWR CATALOG
1. Added 10 CFR information

2 Generic Knowledge and Abilities
1. Combined old plant-wide and system generic K/Asin one section.
2. Eliminated duplicate generic K/As.
3. Organized the section into 4 topic aress.
4. Added about 100 new generic K/As.

3 Plant Systems
1. Moved System Generic K/As to new generic section
2. Added Instrument Air System
3. Added Component Cooling Water System

4 Emergency & Abnormal Plant Evolution Section
1. Moved Generic K/Asto Section 2
2. Added High Containment Hydrogen Concentration
3. Added Plant Fire On Site

5 Components
No change

6 Theory Section
No change
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2 GENERIC KNOWLEDGE AND ABILITIES (132)

2.1 The System Generic K/Aswere combined with the Plant-Wide Generic K/As.

Many of the old system generic K/As had plant-wide applicability as well aslocal applicability.
In addition, the old plant-wide generic section had relatively few K/Asto draw upon to make up
13% of the RO examination or 17% of the SRO examination, per NUREG-1021. Asaresult, al

generic K/Aswere merged into one section.

OLD SYSTEM NEW K/A
GENERIC K/A
1 212
2 2.1.14
3 2.4.30
4 2.1.27
5 2.2.22
6 2.2.25
7 2.1.28
8 2431
9 2.1.30
10 2.1.32
11 2.1.33
12 2.4.50
13 2.1.23
14 2.4.49
15 244

These are generally administrative knowledge and abilities with broad application across systems

and operations. The four (4) topic areas listed below.

2.1  Conduct of Operations K/As
2.2 Equipment Control K/As
2.3 Radiation Control K/As

24  Emergency Procedures /Plan K/As

The generic K/Asfor "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 or temporary modification procedures.

Xiii
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| Thegeneric K/Asfor "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 were also organized into this topic area because of the
equipment control aspect of fuel handling.

| Thegeneric K/Asfor "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.

| Thegeneric K/Asfor "Emergency Procedures/ Plan” are used to evaluate the applicant's general
knowledge of emergency operations. The K/As are designed to eva uate knowledge of the
emergency procedures use. The emergency plan K/As may be 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.

2.2 Approximately one hundred (100) new generic K/Aswere added to the catalog.

The new K/Aswere identified through license examiner surveys and an independent review of the
catalog, NUREG-1021, licensee event reports and inspection reports. All new K/As were directly
linked to the applicable 10 CFR 55 requirements.

3 PLANT SYSTEMS (56) WITHIN 9 SAFETY FUNCTIONS

3.1 Theold system generic K/Aswere combined with plant wide generic K/Asin Section
2, Generic K/As.

3.2  Two systemswere added because they were covered in the Abnormal Evolutions.
1. Instrument Air System
2. Component Cooling Water System

3.3 K/A stem statement K5, changed “ oper ational applications’ to “ oper ational
implications’

4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)
| 41 Theoriginal system generic K/Aswere combined with plant wide generic K/Asin
Section 2, Generic K/As. Duplicate generic K/As were combined into single K/Aswhere
applicable.

4.2.  High Containment Hydrogen Concentration was added to reflect Revision 4 changes
to BWROG Emergency Procedures Guidelines (EPGS).

4.3 Plant Fire On Sitewas added as an abnormal plant evolution to achieve consistency
with the Fire Protection System section.
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4.4  Emergency and Abnormal Evolution K/Aswerelinked to 10 CFR 55 item numbers at
the stem statement level.

5 COMPONENTS
5.1  All component K/Aswerelinked to 10 CFR 55 item numbers.
6 THEORY

6.1  Reactor Theory and Thermodynamicstheory K/Aswerelinked to 10 CFR, 55 item
numbers.

7 REVISION 2 CHANGES
7.1 Approximately 7 K/Asthat had been omitted in Rev. 1 were added.
7.2 Typographical errors were corrected.

7.3 Importance value modifiers that had been omitted in Rev. 1 were added.
Corrections and additions are identified by “redlineg’” marking in the margins.
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1 ORGANIZATION OF THE
CATALOG

1.1 INTRODUCTION

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators. Boiling Water Reactors
(BWR) NUREG-1123, Revision 2, 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 550OF TITLE 10 OF THE CODE OF FEDERAL REGULATIONS

The catalog is used in conjunction with NUREG-1021, Revision 8 "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 Federa 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 items for RO written examinations are specified in 10 CFR 55.41(b). The RO written

examination questions should be generated from a representative sample of K/As derived from

among the 10 CFR 55.41(b) items listed below:

(@) Fundamentals of reactor theory, including fission process, neutron multiplication, source
effects, control rod effects, criticality indications, reactivity coefficients, and poison
effects.

2 Genera design features of the core, including core structure, fuel elements, control rods,
core instrumentation, and coolant flow.

3 Mechanical components and design features of reactor primary system.

4 Secondary coolant and auxiliary systems that affect the facility.

1.1 NUREG 1123, Rev. 2



(5) Facility operating characteristics during steady state and transient conditions, including
coolant chemistry, causes and effects of temperature, pressure and reactivity changes,
effects of load changes, and operating limitations and reasons for these operating
characteristics.

(6) Design, components, and function of reactivity control mechanisms and instrumentation.

@) Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

(8) Components, capacity, and functions of emergency systems.
(9 Shielding, isolation, and containment design features, including access limitations.
(10) Administrative, normal, abnormal, and emergency operating procedures for the facility.

(11) Purpose and operation of radiation monitoring systems, including alarms and survey
equipment.

(12) Radiological safety principles and procedures.

(13) Procedures and equipment available for handling and disposal of radioactive materials and
effluents.

(14) Principas of heat transfer, thermodynamics and fluid mechanics.

The RO written examination is administered in two sections, a generic fundamental s examination
(GFE) section and a site-specific examination. The GFE covers those knowledge items that do not
vary significantly among reactors of the same type (refer to NUREG-1021, ES-205). The GFE
covers components, reactor theory, and thermodynamics knowledge. The component knowledge
items are derived from 10 CFR 55.41(b) items 3 and 7. Reactor theory knowledge items are
derived from 10 CFR 55.41(b)1. Thermodynamic knowledge items are derived from 10 CFR
55.41(b)14.

The site-specific RO written examination covers K/As that vary among reactors of the same type.
The guidance for preparation of RO written examination is presented in NUREG-1021, ES-401.
The RO examination includes a balanced mix of generic K/As, plant systems K/As, and
emergency/abnormal evolution K/As. The K/As associated with the RO site-specific written
examinations are derived from 10 CFR 55.41(b) items 2 through 13.

1.4 SRO WRITTEN EXAMINATION

Theitemsfor SRO written examinations are presented in 10 CFR 55.43(b). The guidance for
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preparation of the SRO written examination is presented in NUREG-1021, ES-401. The

examination for SRO should include at least 25 percent (25%) higher license level K/As from the

7 items listed under 10 CFR 55.43(b). No more than 75 percent (75%) of the SRO K/As may be
derived from the 10 CFR 55.41(b) RO K/As. The 7 SRO itemslisted under 10 CFR 55.43(b)
include:

(D) Conditions and limitations in the facility license.

2 Facility operating limitations in the technical specifications and their bases.

3 Facility licensee procedures required to obtain authority for design and operating changes

inthe facility.

4 Radiation hazards that may arise during normal and abnormal situations, including
mai ntenance activities and various contamination conditions.

(5)  Assessment of facility conditions and selection of appropriate procedures during normal,
abnormal, and emergency situations.

(6) Procedures and limitations involved in initial core loading, alterationsin core

configuration, control rod programming, and determination of various internal and external

effects on core reactivity.
@) Fuel handling facilities and procedures.

15RO 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 testsis presented in NUREG-1021, ES-301. The operating test
should include a representative selection of K/As derived from 13 itemslisted in 10 CFR
55.45(a). The 13 itemslisted in 10 CFR 55.45(a) are:

D Perform pre-startup procedures for the facility, including operating of those controls
associated with plant equipment that could affect reactivity.

2 Manipulate the console controls as required to operate the facility between shutdown and
designated power levels.

(©)) Identify enunciators and condition-indicating signals and perform appropriate remedial
actions where appropriate.

4 Identify the instrumentation systems and the significance of facility instrument readings.

(5) Observe and safely control the operating behavior characteristics of the facility.

1.3 NUREG 1123, Rev. 2



(6) Perform control manipulations required to obtain desired operating results during normal,
abnormal, and emergency situations.

@) Safely operate the facility's heat removal systems, including primary coolant, emergency
coolant, and decay heat removal systems, and identify the relations of proper operation of
these systems to the operation of the facility.

(8 Safety operate the facility's auxiliary and emergency systems, including operation of those
controls associated with plant equipment that could affect reactivity or the release of
radioactive materials to the environment

9 Demonstrate or describe the use and function of the facility's radiation monitoring systems,
including fixed radiation monitors and alarms, portable survey instruments, and personnel
monitoring equipment.

(10) Demonstrate a knowledge of significant radiation hazards, including permissible levelsin
excess of those authorized, and ability to perform other procedures to reduce excessive
levels of radiation and to guard against personnel exposure.

(11) Demonstrate knowledge of the emergency plan for the facility, including, as appropriate,
the operator's or senior operator's responsibility to decide when the plan should be
executed and the duties under the plan assigned.

(12) Demonstrate the knowledge and ability as appropriate to the assigned position to assume
the responsibilities associated with the safe operation of the facility.

(13) Demonstrate the applicant's ability to function within the control room team as appropriate
to the assigned position, in such away that the facility licensee's procedures are adhered to
and that the limitations in its license and amendments are not violated.

1.6 SENIOR OPERATORSLIMITED 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 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 BWR CATALOG
The Knowledge and Abilities Catalog for Nuclear Power Plant Operators. Boiling Water Reactors
isorganized into 6 major sections. Knowledge and ability statements (K/As) are grouped

according to the major section to which they pertain. This organization is shown schematically
below.
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1 ORGANIZATION OF THE BWR CATALOG

2 GENERIC KNOWLEDGE AND ABILITIES (132)
Conduct of Operations K/As
Equipment Control K/As
Radiation Control K/As
Emergency Procedures/ Plan K/As

3 PLANT SYSTEMS (56) WITHIN 9 SAFETY FUNCTIONS
Knowledge Categories (K1 - K6)
Ability Categories (Al - A4)

4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)
Knowledge Categories (E/A K1 - E/A K3)
Ability Categories (E/A A1-E/A - A2)

5 COMPONENTS
Component Knowledge Categories (8)

6 THEORY
Reactor Theory Knowledge Categories (8)
Thermodynamics Knowledge Categories (10)

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:

1 Conduct of Operations K/As

2 Equipment Control K/As

3 Radiation Control K/As

4 Emergency Procedures/Plan K/As

The generic K/Asfor "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 or temporary modification procedures.

The generic K/Asfor "Equipment Control " are used to evaluate the administrative requirements
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.

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

The generic K/Asfor "Emergency Procedures/ Plan” are used to evaluate the applicant's general
knowledge of emergency operations. The K/As are designed to eva uate knowledge of the
emergency procedures use. The emergency plan K/As may be 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.

19 PLANT SYSTEMS
1.9.1 Plant System Organization by Safety Function

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

1. Reactivity Control

2. Reactor Water Inventory Control
3. Reactor Pressure Control

4. Heat Removal From the Core

5. Containment Integrity

6. Electrical

7. Instrumentation

8. Plant Service Systems

9. Radioactivity Release.

Fifty six (56) plant systems have been included in the BWR Catal og based on their relationship
and importance to safety functions. Table 1 contains alist of these plant systems, arranged within
safety function. It should be noted that some plant systems contribute to more than one safety
function.

Each plant system has a 6-digit code number. The words "Plant Specific" following the system
title, indicates that the knowledge or ability does not apply to all plants.

See Section 3 of the BWR catalog for the delineation of K/Asfor the plant systems.

Tablel
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

201001 Control Rod Drive Hydraulic System
201003 Control Rod and Drive Mechanism
201002 Reactor Manual Control System
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202002
202001
201005
211000

Recirculation flow Control System
Recirculation System

Rod Control and Information System
Standby Liquid Control System

Safety Function 2: Reactor Water Inventory Control

206000
209002
209001
256000
217000
259001
204000
259002
203000

High Pressure Coolant Injection System

High Pressure Core Spray System

Low Pressure Core Spray System

Reactor Condensate System

Reactor Core I solation Cooling System

Reactor Feedwater System

Reactor Water Cleanup System

Reactor Water Level Control System

Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
(Plant Specific)

Safety Function 3: Reactor Pressure Control

218000
239001
241000
239002

Automatic Depressurization System

Main and Reheat Steam System
Reactor/Turbine Pressure Regulating System
Safety Relief Valves

Safety Function 4: Heat Removal From Reactor Core

206000
209002
207000
209001
239001
245000
217000
202001
203000
205000

High Pressure Coolant Injection System

High Pressure Core Spray System

|solation (Emergency) Condenser

Low Pressure Core Spray System

Main and Reheat Steam System

Main Turbine Generator and Auxiliary Systems

Reactor Core I solation Cooling System

Recirculation System

Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
Shutdown Cooling System (RHR Shutdown Cooling Mode)

Safety Function 5: Containment Integrity

223001
223002
290002
219000
226001

Primary Containment System and Auxiliaries

Primary Containment | solation System /Nuclear Steam Supply Shut-Off
Reactor Vessdl Internals

RHR/LPCI: Torus/Suppression Pool Cooling Mode

RHR/LPCI: Containment Spray System Mode
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230000 RHR/LPCI: Torus/Suppression Pool Spray Mode
290001 Secondary Containment

Safety Function 6: Electrical

262001 A.C. Electrical Distribution

263000 D.C. Electrical Distribution

264000 Emergency Generators (Diesel/Jet)

262002 Uninterruptable Power Supply (A.C. /D.C.)

Safety Function 7: Instrumentation

215005 Average Power Range Monitor/Local Power Range Monitor
215003 Intermediate Range Monitor System

216000 Nuclear Boiler Instrumentation

272000 Radiation Monitoring System

212000 Reactor Protection System

215002 Rod Block Monitor System

201005 Rod Control and Information System

214000 Rod Position Information System

201004 Rod Sequence Control System (Plant Specific)
201006 Rod Worth Minimizer System (Plant Specific)
215004 Source Range Monitor System

215001 Traversing In-Core Probe

Safety Function 8. Plant Service Systems

286000 Fire Protection System

234000 Fuel Handling

300000 Instrument Air System

400000 Component Cooling Water System

Safety Function 9: Radioactivity Release

239003 Main Steam Isolation Vave Leakage Control System
271000 Offgas System

288000 Plant Ventilation Systems

272000 Radiation Monitoring System

268000 Radwaste

290002 Reactor Vessel Internals

233000 Fuel Pool Cooling and Clean-up

261000 Standby Gas Treatment System

290003 Control Room Heating, Ventilation and Air Conditioning
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1.9.2 Knowledge and Ability Stem Statementsfor 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:

K1.

K2.

K3.

K4.

K5.

K6

Al

A2.

Table?2

Knowledge and Ability Stem Statementsfor Plant Systems

Knowledge of the physical connections and/or cause-effect relationships

between (SY STEM) and the following:
(CFR: 41.2t041.9/ 45.7 t0 45.8)

Knowledge of electrical power suppliesto the following:

(CFR: 41.7)

Knowledge of the effect that aloss or malfunction of the (SYSTEM) will

have on the following:
(CFR: 41.7/ 45.4)

Knowledge of (SY STEM) design feature(s) and or interlock(s) which provide

for the following:
(CFR: 41.7)

Knowledge of the operational implications of the following concepts as

they apply to the (SY STEM):
(CFR: 41.5/ 45.3)

Knowledge of the effect that aloss or malfunction of the following will

have on the (SY STEM):
(CFR: 41.7/ 45.7)

Ability to predict and/or monitor changes in parameters associated with

operating the (SY STEM) controls including:

(CFR: 415/ 45.5)

Ability to (a) predict the impacts of the following on the (SY STEM) and
(b) based on those predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal operation:

(CFR: 415/ 45.6)
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A3.  Ability to monitor automatic operations of the (SY STEM) including:
(CFR: 41.7/45.7)

A4.  Ability to manually operate and/or monitor in the control room:
(CFR: 41.7 / 45.5t0 45.8)

110 EMERGENCY & ABNORMAL PLANT EVOLUTIONS

Section 4 of the BWR 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, nontheless, adversely affecting a safety function. Thelisting of EPEs and APES
was devel oped to include those integrative situations crossing severa plant systems and/or safety
functions.

The emergency plant evolution strategies described in Revision 4 to 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 Above APRM Downscale 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, below, contains a numerical list of the 16
emergency plant evolutions and the 24 abnormal plant evolutions covered by this catalog.

Table3
Emergency and Abnormal Plant Evolutions

EPEs

295024 High Drywell Pressure

295025 High Reactor Pressure

295026 Suppression Pool High Water Temperature

295027 High Containment Temperature (Mark 111 Containment Only)
295028 High Drywell Temperature

295029 High Suppression Pool Water Level

295030 Low Suppression Pool Water Level

295031 Reactor Low Water Level

295032 High Secondary Containment Area Temperature
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295033 High Secondary Containment Area Radiation Levels

295034 Secondary Containment Ventilation High Radiation

295035 Secondary Containment High Differential Pressure

295036 Secondary Containment High Sump / Area Water Level

295037 SCRAM Condition Present and Reactor Power Above APRM Downscale
or unknown

295038 High Off-Site Release Rate

500000 High Containment Hydrogen Concentration.

APEs

295001 Partial or Complete Loss of Forced Core Flow Circulation

295002 Loss of Main Condenser Vacuum

295003 Partial or Complete Loss of A.C. Power

295004 Partial or Complete Loss of D.C. Power

295005 Main Turbine Trip

295006 SCRAM

295007 High Reactor Pressure

295008 High Reactor Water Level

295009 Low Reactor Water Level

295010 High Drywell Pressure

295011 High Containment Temperature (Mark 111 Containment Only)

295012 High Drywell Temperature

295013 High Suppression Pool Water Temperature

295014 Inadvertent Reactivity Addition

295015 Incomplete SCRAM

295016 Control Room Abandonment

295017 High Off-Site Release Rate

295018 Partial or Complete Loss of Component Cooling Water

295019 Partial or Complete Loss of Instrument Air

295020 Inadvertent Containment I solation

295021 Loss of Shutdown Cooling

295022 Loss of Control Rod Drive Pumps

295023 Refueling Accidents

600000 Plant Fire On Site

1.10.1 Knowledge and Ability Stem Statementsfor 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
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the written and operating examinations. See Table 4, below:

E/AK1

E/AK2

E/AK3

E/AAL

E/AA2

Table4
Knowledge and Ability Stem Statementsfor
Emergency and Abnormal Plant Evolutions

Knowledge of the operational applications of the following concepts as they apply
to the (EMERGENCY OR ABNORMAL PLANT EVOLUTION): (CFR: 41.8to0
41.10)

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

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

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

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 vaves and pumps are found in many systems. NUREG-1021, section
ES-205, “General Fundamentals Examination,” lists 8 categories of components. The following
eight (8) categories of components, for which additional knowledge statements are necessary are
listed below and delineated in Section 5 of the BWR catal og.

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 unique six (6)
digit code number and 10 CFR 55.41 (b) item number. See Table 5, below.

291001
291002
291003
291004

Table5
Components

Valves (CFR: 41.3)

Sensors and Detectors ( CFR: 41.7)
Controllers and positioners (CFR: 41.7)
Pumps(CFR: 41.3)
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291005 Motors and Generators (CFR: 41.7)

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

NUREG-1021, Section ES-205, “General Fundamentals Examination,” lists

theory items. Genera fundamental knowledge which underlies safe performance on thejobis
delineated in Section 6 of the BWR Catalog. These theory topics represent genera fundamental
concepts related to plant operation. Each theory topic has a unique six (6) digit 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 Operationa 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 Thermd Limits

293010 Brittle Fracture and Vessel Thermal Stress

1.13 IMPORTANCE RATINGS

Importance, in this context, considers direct and indirect impact of the K/A on safe plant operation
in amanner 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 average ratings of individual NRC and utility panel members.
Therating scaleis presented in Table 6, below.
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Table6
RO and SRO Importance Ratings

Rating Importance for safe operation
Essential

Very important

Fairly important

Of limited importance

Insignificant Importance

Indicates variability in the responses

RN WSO

Therefore, the rating of 2.0 or below represents a statement of limited or insignificant importance
for the safe operation of aplant. Such statements are generally considered as inappropriate
content for NRC licensing examinations. (See below for qualifications of importance ratings
related to variability of the ratings and plant specific data.)

1.13.1 Asterisk and Question Ratings

Some importance ratings are followed by an asterisk (*) or question mark (?). These marks
indicate variability in the rating responses. An asterisk indicates that the rating spread was very
broad. An asterisk can aso signify that more than 15 percent of the raters indicated that the
knowledge or ability is not required for the RO/SRO position at their plant, either because it refers
to an inapplicable design feature or because it is the responsibility of someone else (e.g. SRO vs.
RO). A question mark indicates that more than 15 percent of the raters felt that they were not
familiar with the knowledge or ability as related to the particular system or design feature. These
marks indicate a need for examination devel opers to review plant-specific materias to determine
whether or not that knowledge or ability isindeed appropriate for inclusion in any given
examination.

1.13.2 Difference Ratings

A dagger (1) to theleft of anindividual knowledge or ability statement indicates that more than 20
percent of the ratersindicated that the level of knowledge or ability required by an SRO is
different than the level of knowledge or ability required by an RO.

114 ACRONYMSAND TERMS

ADS automatic depressurization system
APE abnormal plant evolution

AFW auxiliary feedwater system
APRM average power range monitor

ARI aternate rod insertion system
ARM area radiation monitoring system
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ACRONYMSAND TERMS (continued)

ATWS anticipated transient without scram

CFR code of federal regulations
CRD control rod drive

D/IG diesel generator

ECCS emergency core cooling system
EPE emergency plant evolution
HPCS high pressure core spray

HVAC hesating, ventilation and air conditioning
IAS instrument air system

IRM intermediate range monitor

K/A knowledge and ability

LCO [imiting condition for operation
LPCI low pressure coolant injection
LPCS low pressure core spray

LSRO senior reactor operator limited to fuel handling
MFW main feedwater

M/G motor generator

MSIV main steam isolation valve
RCIC reactor coolant isolation system
RCS reactor coolant system

RHR residual heat removal

RO reactor operator

RPS reactor protection system

RPV reactor pressure vessel

SRO senior reactor operator

SRV safety relief valve

1.15
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2.0 GENERIC KNOWLEDGESAND
ABILITIES

2.1  Conduct of Operations

2.1.1 Knowledge of conduct of operationsrequirements.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 3.7 SRO 3.8

2.1.2 Knowledge of operator responsbilitiesduring all modes of plant operation.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.0 SRO 4.0

2.1.3 Knowledge of shift turnover practices.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.0 SRO 34

2.1.4 Knowledge of shift staffing requirements.
(CFR: 41.10/43.2)
IMPORTANCE RO 2.3 SRO 34

2.1.5 Ability to locate and use procedur es and directivesrelated to shift staffing and

activities.
(CFR: 41.10/43.5/45.12)
IMPORTANCE RO 2.3 SRO 34

2.1.6 Ability to supervise and assume a management role during plant transients and
upset conditions.
(CFR: 43.5/45.12/ 45.13)
IMPORTANCE RO 2.1 SRO 4.3

2.1.7 Ability to evaluate plant performance and make operational judgments based on
oper ating characteristics/ reactor behavior / and instrument inter pretation.
(CFR: 43.5/45.12/ 45.13)
IMPORTANCE RO 3.7 SRO 4.4

2.1.8 Ability to coordinate personnd activities outside the control room.
(CFR: 45.5/45.12  45.13)
IMPORTANCE RO 3.8 SRO 3.6
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2.1  Conduct of Operations (continued)

2.1.9 Ability to direct per sonnel activitiesinside the control room.
(CFR: 45.5/45.12/ 45.13)
IMPORTANCE RO 25 SRO 4.0

2.1.10 Knowledge of conditions and limitationsin the facility license.
(CFR: 43.1/45.13)
IMPORTANCE RO 2.7 SRO 3.9

2.1.11 Knowledge of lessthan one hour technical specification action statementsfor
systems.
(CFR: 43.2/45.13)
IMPORTANCE RO 3.0 SRO 3.8

2.1.12 Ability to apply technical specificationsfor a system.
(CFR: 43.2/43.5/45.3)
IMPORTANCE RO 29 SRO 4.0

2.1.13 Knowledge of facility requirementsfor controlling vital / controlled access.
(CFR: 41.10/43.5/45.9/ 45.10)

IMPORTANCE RO 2.0 SRO 29
2.1.14 Knowledge of system status criteria which requirethe notification of plant
personnel.
(CFR: 43.5/45.12)
IMPORTANCE RO 25 SRO 3.3
2.1.15 Ability to manage short-term information such as night and standing orders.
(CFR: 45.12)
IMPORTANCE RO 2.3 SRO 3.0

2.1.16 Ability to operate plant phone/ paging system / and two-way radio.
(CFR: 41.10/45.12)
IMPORTANCE RO 29 SRO 2.8

2.1.17 Ability to make accurate/ clear and concise verbal reports.
(CFR: 45.12/45.13)

IMPORTANCE RO 35 SRO 3.6
2.1.18 Ability to make accurate/ clear and conciselogs/ records/ status boards/ and
reports.
(CFR: 45.12/45.13)
IMPORTANCE RO 2.9 SRO 3.0
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2.1  Conduct of Operations (continued)

2.1.19 Ability to use plant computer to obtain and evaluate parametric information on
system or component status.
(CFR: 45.12)
IMPORTANCE RO 3.0 SRO 3.0

2.1.20 Ability to execute procedur e steps.
(CFR: 41.10/43.5/45.12)
IMPORTANCE RO 4.3 SRO 4.2

2.1.21 Ability to obtain and verify controlled procedure copy.
(CFR: 45.10/45.13)
IMPORTANCE RO 3.1 SRO 3.2

2.1.22 Ability to determine Mode of Operation.
(CFR: 43.5/45.13)
IMPORTANCE RO 2.8 SRO 3.3

2.1.23 Ability to perform specific system and integrated plant proceduresduring
different modes of plant operation.
(CFR: 45.2/45.6)
IMPORTANCE RO 3.9 SRO 4.0

2.1.24 Ability to obtain and interpret station eectrical and mechanical drawings.
(CFR: 45.12/45.13)
IMPORTANCE RO 238 SRO 3.1

2.1.25 Ability to obtain and interpret station reference materials such as graphs/
monographs/ and tables which contain performance data.
(CFR: 41.10/43.5/45.12)
IMPORTANCE RO 2.8 SRO 3.1

2.1.26 Knowledge of non-nuclear safety procedures (e.g. rotating equipment / electrical /

high temperature/ high pressure/ caustic / chlorine/ oxygen and hydrogen).
(CFR: 41.10/45.12)
IMPORTANCE RO 2.2 SRO 2.6
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2.1  Conduct of Operations (continued)

2.1.27 Knowledge of system purpose and or function.

(CFR: 41.7)
IMPORTANCE RO 2.8 SRO 29
2.1.28 Knowledge of the purpose and function of major system components and controls.
(CFR: 41.7)
IMPORTANCE RO 3.2 SRO 3.3

2.1.29 Knowledge of how to conduct and verify valve lineups.
(CFR: 41.10/45.1/ 45.12)
IMPORTANCE RO 34 SRO 3.3

2.1.30 Ability to locate and operate components/ including local contrals.
(CFR: 41.7/45.7)
IMPORTANCE RO 3.9 SRO 34

2.1.31 Ability to locate control room switches/ controls and indications and to determine
that they are correctly reflecting the desired plant lineup.
(CFR: 45.12)
IMPORTANCE RO 4.2 SRO 3.9

2.1.32 Ability to explain and apply system limits and precautions.
(CFR: 41.10/43.2/ 45.12)
IMPORTANCE RO 34 SRO 3.8

2.1.33 Ability to recognize indicationsfor system operating parameterswhich are
entry-level conditionsfor technical specifications.
(CFR: 43.2/43.3/45.3)
IMPORTANCE RO 34 SRO 4.0

2.1.34 Ability to maintain primary and secondary plant chemistry within allowable

limits.
(CFR: 41.10/43.5/45.12)
IMPORTANCE RO 2.3 SRO 2.9
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2.2 Equipment Control

2.2.1 Ability to perform pre-startup proceduresfor thefacility / including operating those
controls associated with plant equipment that could affect reactivity.

(CFR: 45.1)

IMPORTANCE RO 3.7 SRO 3.6

2.2.2 Ability to manipulate the console controls asrequired to operate the facility
between shutdown and designated power levels.
(CFR: 45.2)
IMPORTANCE RO 4.0 SRO 35

2.2.3 (multi-unit) Knowledge of the design / procedural / and operational differences
between units.
(CFR: 41/ 43/ 45)
IMPORTANCE RO 3.1 SRO 3.3

2.2.4 (multi-unit) Ability to explain the variationsin control board layouts/ systems/
instrumentation and procedural actions between units at a facility.
(CFR: 45.1-45.13)

IMPORTANCE RO 2.8 SRO 3.0*
2.2.5 Knowledge of the processfor making changesin the facility asdescribed in
the safety analysisreport.
(CFR: 43.3/45.13)
IMPORTANCE RO 1.6 SRO 2.7
2.2.6 Knowledge of the process for making changesin procedures asdescribed in the
safety analysisreport.
(CFR: 43.3/45.13)
IMPORTANCE RO 2.3 SRO 3.3
2.2.7 Knowledge of the processfor conducting tests or experimentsnot described in the
safety analysisreport.
(CFR: 43.3/45.13)
IMPORTANCE RO 20 SRO 3.2

2.2.8 Knowledge of the processfor determiningif the proposed change/ test / or
experiment involves an unreviewed safety question.
(CFR: 43.3/45.13)
IMPORTANCE RO 1.8 SRO 3.3

2-5 NUREG 1123, Rev.



2.2 Equipment Control (Continued)

2.2.9 Knowledge of the processfor determining if the proposed change/ test or
experiment increases the probability of occurrence or consequences of an accident
during the change/ test or experiment.

(CFR: 43.3/45.13)
IMPORTANCE RO 2.0 SRO 3.3

2.2.10 Knowledge of the processfor determining if the margin of safety / asdefined in the
basis of any technical specification isreduced by a proposed change/ test or
experiment.

(CFR: 43.3/45.13)
IMPORTANCE RO 1.9 SRO 3.3

2.2.11 Knowledge of the processfor controlling temporary changes.
(CFR: 41.10/43.3/45.13)
IMPORTANCE RO 25 SRO 34 *

2.2.12 Knowledge of surveillance procedures.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.0 SRO 34

2.2.13 Knowledge of tagging and clear ance procedures.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.6 SRO 3.8

2.2.14 Knowledge of the processfor making configuration changes.
(CFR: 43.3/45.13)
IMPORTANCE RO 2.1 SRO 3.0

2.2.15 Ability to identify and utilize as-built design and configuration change
documentation to ascertain expected current plant configuration and oper ate
the plant.

(CFR: 43.3/45.13)
IMPORTANCE RO 2.2 SRO 29

2.2.16 Knowledge of the processfor making of field changes.
(CFR: 41.10/45.13)
IMPORTANCE RO 1.9 SRO 2.6*
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2.2 Equipment Control (Continued)

2.2.17 Knowledge of the process for managing maintenance activities during power

operations.
(CFR: 43.5/45.13)
IMPORTANCE RO 23 SRO 35

2.2.18 Knowledge of the processfor managing maintenance activities during shutdown

operations.
(CFR: 43.5/45.13)
IMPORTANCE RO 2.3 SRO 3.6

2.2.19 Knowledge of maintenance work order requirements.
(CFR: 43.5/45.13)
IMPORTANCE RO 21 SRO 3.1

2.2.20 Knowledge of the process for managing troubleshooting activities.
(CFR: 43.5/45.13)

IMPORTANCE RO 2.2 SRO 3.3

2.2.21 Knowledge of pre and post maintenance oper ability requirements.
(CFR: 43.2)
IMPORTANCE RO 2.3 SRO 35

2.2.22 Knowledge of limiting conditionsfor operations and safety limits.
(CFR: 43.2/45.2)
IMPORTANCE RO 34 SRO 4.1

2.2.23 Ability totrack limiting conditions for operations.
(CFR: 43.2/45.13)
IMPORTANCE RO 2.6 SRO 3.8

2.2.24 Ability to analyze the affect of maintenance activitieson L CO status.
(CFR: 43.2/45.13)
IMPORTANCE RO 26 SRO 3.8

2.2.25 Knowledge of basesin technical specificationsfor limiting conditions for
operations and safety limits.
(CFR: 43.2)
IMPORTANCE RO 25 SRO 3.7
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2.2 Equipment Control (Continued)

2.2.26 Knowledge of refueling administrative requirements.
(CFR: 43.5/45.13)
IMPORTANCE RO 25 SRO 3.7

2.2.27 Knowledge of therefueling process.
(CFR: 43.6/45.13)
IMPORTANCE RO 26 SRO 35

2.2.28 Knowledge of new and spent fuel movement procedures.
(CFR: 43.7/45.13)
IMPORTANCE RO 2.6 SRO 35

2.2.29 Knowledge of SRO fud handling responsbilities.
(CFR: 43.6/45.12)
IMPORTANCE RO 1.6 SRO 3.8

2.2.30 Knowledge of RO dutiesin the control room during fud handling such asalarms
from fuel handling area/ communication with fuel storage facility / systems oper ated
from the control room in support of fueling operations/ and supporting
instrumentation.

(CFR: 45.12)
IMPORTANCE RO 35 SRO 3.3
2.2.31 Knowledge of proceduresand limitationsinvolved in initial core loading.
(CFR: 43.6)
IMPORTANCE RO 2.2 SRO 2.9*
2.2.32 Knowledge of the effects of alterations on cor e configuration.
(CFR: 43.6)
IMPORTANCE RO 2.3 SRO 3.3
2.2.33 Knowledge of control rod programming.
(CFR: 43.6)
IMPORTANCE RO 25 SRO 29

2.2.34 Knowledge of the process for determining the internal and exter nal effects on core
reactivity.

(CFR: 43.6)

IMPORTANCE RO 2.8 SRO 3.2*
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2.3 Radiation Control

2.3.1 Knowledge of 10 CFR: 20 and related facility radiation control requirements.
(CFR: 41.12/43.4. 45.9/ 45.10)
IMPORTANCE RO 2.6 SRO 3.0

2.3.2 Knowledge of facility ALARA program.
(CFR: 41.12/43.4/ 45.9/ 45.10)
IMPORTANCE RO 25 SRO 29

2.3.3 Knowledge of SRO responsibilitiesfor auxiliary systemsthat are outside the control
room (e.g. / waste disposal and handling systems).
(CFR: 43.4/ 45.10)
IMPORTANCE RO 1.8 SRO 29

2.3.4 Knowledge of radiation exposure limitsand contamination control / including
permissible levelsin excess of those authorized.
(CFR: 43.4/ 45.10)
IMPORTANCE RO 25 SRO 3.1

2.3.5 Knowledge of use and function of per sonnel monitoring equipment.
(CFR: 41.11/45.9)
IMPORTANCE RO 23 SRO 25

2.3.6 Knowledge of therequirementsfor reviewing and approving r elease per mits.
(CFR: 43.4/ 45.10)
IMPORTANCE RO 2.1 SRO 3.1

2.3.7 Knowledge of the processfor preparing aradiation work permit.
(CFR: 41.10/ 45.12)
IMPORTANCE RO 2.0 SRO 3.3

2.3.8 Knowledge of the process for performing a planned gaseous radioactive release.
(CFR: 43.4/ 45.10)
IMPORTANCE RO 2.3 SRO 3.2
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2.3  Radiation Control (Continued)

2.3.9 Knowledge of the processfor performing a containment purge.
(CFR: 43.4/45.10)
IMPORTANCE RO 25 SRO 34

2.3.10 Ability to perform proceduresto reduce excessive levels of radiation and guard
against personnel exposure.
(CFR: 43.4/ 45.10)
IMPORTANCE RO 29 SRO 3.3

2.3.11 Ability to control radiation releases.
(CFR: 45.9/45.10)
IMPORTANCE RO 2.7 SRO 3.2

24  Emergency Procedures/Plan

2.4.1 Knowledge of EOP entry conditions and immediate action steps.
(CFR: 41.10/43.5/ 45.13)
IMPORTANCE RO 4.3 SRO 4.6

2.4.2 Knowledge of system set points/ interlocks and automatic actions associated with
EOP entry conditions.
(CFR: 41.7/45.71 45.8)
Note: Theissue of setpoints and automatic safety featuresis not specifically
covered in the systems sections).
IMPORTANCE RO 3.9 SRO 4.1

2.4.3 Ability to identify post-accident instrumentation.
(CFR: 41.6/ 45.4)
IMPORTANCE RO 35 SRO 3.8

2.4.4 Ability to recognize abnormal indicationsfor system operating parameters
which are entry-level conditionsfor emergency and abnormal operating procedures.
(CFR: 41.10/43.2/ 45.6)
IMPORTANCE RO 4.0 SRO 4.3

2.4.5 Knowledge of the organization of the operating procedures network for normal /
abnormal / and emer gency evolutions.
(CFR: 41.10/43.5/ 45.13)
IMPORTANCE RO 29 SRO 3.6
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24  Emergency Procedures/Plan (Continued)

2.4.6 Knowledge symptom based EOP mitigation strategies.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 3.1 SRO 4.0

2.4.7 Knowledge of event based EOP mitigation strategies.
(CFR: 41.10/ 43.5/ 45.13)
IMPORTANCE RO 3.1 SRO 3.8

2.4.8 Knowledge of how the event-based emer gency/abnormal operating proceduresare
used in conjunction with the symptom-based EOPs.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 3.0 SRO 3.7

2.4.9 Knowledge of low power / shutdown implicationsin accident (e.g. LOCA or loss of
RHR) mitigation strategies.
(CFR: 41.10/ 43.5/ 45.13)
IMPORTANCE RO 3.3 SRO 3.9

2.4.10 Knowledge of annunciator response procedures.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 3.0 SRO 3.1

2.4.11 Knowledge of abnormal condition procedures.
(CFR: 41.10/43.5/ 45.13)
IMPORTANCE RO 34 SRO 3.6

2.4.12 Knowledge of general operating crew responsibilities during emer gency
operations.
(CFR: 41.10/45.12)
IMPORTANCE RO 34 SRO 3.9

2.4.13 Knowledge of crew roles and responsibilities during EOP flowchart use.
(CFR: 41.10/45.12)
IMPORTANCE RO 3.3 SRO 3.9

2.4.14 Knowledge of general guidelinesfor EOP flowchart use.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.0 SRO 39
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24  Emergency Procedures/Plan (Continued)

2.4.15 Knowledge of communications procedur es associated with EOP implementation.
(CFR: 41.10/ 45.13)

IMPORTANCE RO 3.0 SRO 35
2.4.16 Knowledge of EOP implementation hierarchy and coor dination with other support
procedures.

(CFR: 41.10/43.5/ 45.13)

IMPORTANCE RO 3.0 SRO 4.0

2.4.17 Knowledge of EOP termsand definitions.
(CFR: 41.10/45.13)
IMPORTANCE RO 31 SRO 3.8

2.4.18 Knowledge of the specific basesfor EOPs.
(CFR: 41.10/45.13)
IMPORTANCE RO 2.7 SRO 3.6

2.4.19 Knowledge of EOP layout / symbols/ and icons.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 2.7 SRO 3.7

2.4.20 Knowledge of operational implications of EOP war nings/ cautions/ and notes.
(CFR: 41.10/45.13)
IMPORTANCE RO 3.3 SRO 4.0

2.4.21 Knowledge of the parametersand logic used to assess the status of safety functions
including:
1. Reactivity control
2. Core cooling and heat removal
3. Reactor coolant system integrity
4. Containment conditions
5. Radioactivity release control.
(CFR: 43.5/45.12)
IMPORTANCE RO 3.7 SRO 4.3

2.4.22 Knowledge of the basesfor prioritizing safety functions during
abnor mal/emer gency oper ations.
(CFR: 435/45.12)
IMPORTANCE RO 3.0 SRO 4.0
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24  Emergency Procedures/Plan (Continued)

2.4.23 Knowledge of the basesfor prioritizing emergency procedur eimplementation
during emer gency operations.
(CFR: 41.10/45.13)
IMPORTANCE RO 2.8 SRO 3.8

2.4.24 Knowledge of loss of cooling water procedures.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 3.3 SRO 3.7

2.4.25 Knowledge of fire protection procedures.
(CFR: 41.10/ 45.13)
IMPORTANCE RO 29 SRO 34

2.4.26 Knowledge of facility protection requirementsincluding fire brigade and portable
fire fighting equipment usage.
(CFR: 43.5/45.12)
IMPORTANCE RO 29 SRO 3.3

2.4.27 Knowledge of firein the plant procedure.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 3.0 SRO 35

2.4.28 Knowledge of proceduresrelating to emergency response to sabotage.
(CFR: 41.10/43.5/ 45.13)
IMPORTANCE RO 2.3 SRO 3.3

2.4.29 Knowledge of the emergency plan.
(CFR: 43.5/45.11)
IMPORTANCE RO 2.6 SRO 4.0

2.4.30 Knowledge of which eventsrelated to system operationg/status should be
reported to outside agencies.
(CFR: 43.5/45.11)
IMPORTANCE RO 2.2 SRO 3.6

2.4.31 Knowledge of annunciatorsalarmsand indications/ and use of the response
instructions.
(CFR: 41.10/45.3)
IMPORTANCE RO 3.3 SRO 34
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24  Emergency Procedures/Plan (Continued)

2.4.32 Knowledge of operator responseto loss of all annunciators.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 3.3 SRO 35

2.4.33 Knowledge of the process used track inoperable alarms.
(CFR: 41.10/43.5/45.13)
IMPORTANCE RO 24 SRO 2.8

2.4.34 Knowledge of RO tasks performed outside the main control room
during emer gency oper ations including system geogr aphy and system implications.
(CFR: 43.5/45.13)
IMPORTANCE RO 3.8 SRO 3.6

2.4.35 Knowledge of local auxiliary operator tasks during emergency oper ations
including system geography and system implications.
(CFR: 43.5/45.13)

IMPORTANCE RO 3.3 SRO 35
2.4.36 Knowledge of chemistry / health physicstasks during emer gency oper ations.
(CFR: 43.5)
IMPORTANCE RO 2.0 SRO 2.8
2.4.37 Knowledge of the lines of authority during an emer gency.
(CFR: 45.13)
IMPORTANCE RO 20 SRO 35

2.4.38 Ability to take actions called for in the facility emergency plan / including (if
required)supporting or acting as emer gency coordinator.
(CFR: 435/45.11)

IMPORTANCE RO 2.2 SRO 4.0

2.4.39 Knowledge of the RO'sresponsibilitiesin emergency plan implementation.
(CFR: 45.11)
IMPORTANCE RO 3.3 SRO 3.1

2.4.40 Knowledge of the SRO'sresponsibilitiesin emergency plan implementation.
(CFR: 45.11)
IMPORTANCE RO 2.3 SRO 4.0

2.4.41 Knowledge of the emergency action level thresholds and classifications.
(CFR: 43.5/45.11)
IMPORTANCE RO 2.3 SRO 4.1
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24  Emergency Procedures/Plan (Continued)

2.4.42 Knowledge of emergency response facilities.

(CFR: 45.11)
IMPORTANCE RO 2.3 SRO 3.7
2.4.43 Knowledge of emer gency communications systems and techniques.
(CFR: 45.13)
IMPORTANCE RO 2.8 SRO 35

2.4.44 Knowledge of emergency plan protective action recommendations.
(CFR: 43.5/45.11)
IMPORTANCE RO 21 SRO 4.0

2.4.45 Ability to prioritize and inter pret the significance of each annunciator or alarm.
(CFR: 43.5/45.3/45.12)
IMPORTANCE RO 3.3 SRO 3.6

2.4.46 Ability to verify that the alarmsare consistent with the plant conditions.
(CFR: 43.5/45.3/45.12)
IMPORTANCE RO 35 SRO 3.6

2.4.47 Ability to diagnose and recognize trendsin an accurate and timely manner
utilizing the appropriate control room reference material.
(CFR: :41.10/43.5/ 45.12)
IMPORTANCE RO 34 SRO 3.7

2.4.48 Ability to interpret control room indicationsto verify the status and oper ation of
system / and under stand how operator action sand dir ectives affect plant and
system conditions.

(CFR: 43.5/45.12)
IMPORTANCE RO 35 SRO 3.8

2.4.49 Ability to perform without reference to proceduresthose actionsthat require
immediate operation of system componentsand controls.
(CFR: 41.10/43.2/ 45.6)
IMPORTANCE RO 4.0 SRO 4.0

2.4.50 Ability to verify system alarm setpoints and oper ate controlsidentified in the
alarm response manual.
(CFR: 45.3)
IMPORTANCE RO 3.3 SRO 3.3
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SYSTEM: 201001 Control Rod Drive Hydraulic System

TASK:  Perform lineups on the CRD hydraulic system
Place the control rod drive system in service
Monitor the control rod Drive System
Remove Control Rod Drive System From Service
Vent the control rod drive system (writein)
Conduct CRD hydraulics valve testing during cold shutdown

IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between CONTROL ROD DRIVE

HYDRAULIC SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7 t0 45.8)
K1.01 CoNdensate Sy St eM . . ..o 3.1
K1.02 Condensate storagetanks . ... ..ottt 3.0
K1.03 Recirculation pumps (seal purge): Plant-Specific ............................ 3.1
K1.04 Head spray: BWR-3 ... .o 2.7
K1.05 Feedwater (or reactor water cleanup)-CRD return to

vessal: Plant-SPecifiC . ... e 2.7
K1.06 Component cooling water systems. Plant-Specific ........................... 2.8
K1.07 Reactor protection System ... 34
K1.08 Reactor manual control system. ... i 34
K1.09 Plant air SyStemMS ... 3.1
K1.10 Control rod drivemechanisms . ... e 2.8
K1.11 Reactor water cleanup pumps: Plant-Specific ............................... 2.8
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 PUMIDS .. 2.9
K2.02 SCram valve SOlEeN0IdS .. ...ttt e 3.6*
K2.03 Backup SCRAM valvesolenoids . ... 3.5*
K2.04 Scram discharge volume vent and drain valve solenoids. ....................... 3.2
K2.05 Alternate rod insertion valve solenoids: Plant-Specific .................... ... 4.5*
K2.06 Motor operated ValVeS . ... 2.1*
K2.07 Breaker CONtrol .. ... ..o 2.0*
K3. K nowledge of the effect that aloss or malfunction of

the CONTROL ROD DRIVE HYDRAULIC SYSTEM will haveon

following:

(CFR: 41.7/45.4)
K3.01 Recirculation pumps: Plant-Specific............... .. .o o i i 3.0
K3.02 Reactor water level .. ... 2.6
K3.03 Control rod drivemechanisms . ... ... 31
K3.04 Head spray: BWR-3 ... .o 2.7
K3.05 Reactor water cleanup pumps: Plant-Specific ............................... 2.3
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SYSTEM: 201001 Control Rod Drive Hydraulic System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of CONTROL ROD DRIVE HYDRAULIC SYSTEM design

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
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5.09

K6.

K6.01
K6.02

feature(s) and/or interlockswhich providefor the
following:
(CFR41.7)

Protection against pump runout during SCRAM conditions
(location of the CRD system flow element and a

restricting orifice in the accumulator chargingwater line) ..................... 25
Stable system flow when moving control rods

(stabilizing vaVves) ... 2.6
Control rod drive mechanism coolingwater flow . ............................ 2.7
Scramming control rods with inoperative SCRAM solenoid

valves (back-Uup SCRAM VAVES) ...t 3.6
Control rod SCRAM .o 3.8
Isolation of the SCRAM discharge volumes during SCRAM

CONAILIONS .. ..t e e 3.8
Testing SCRAM dischargevolumeisolationvalves ........................... 2.8
Controlling control rod driveheader pressure ..., 3.1
Controlling control rod drive cooling header pressure ...............ccov... 2.9
Control of rod movement (HCU directional control valves) .................... 3.1
Protection againgt filling the SDV during non-SCRAM conditions .............. 3.6
Controlling CRD systemflow. ... 2.9
MOtOr COOlING . ..ot 2.3

Knowledge of the operational implications of the

following concepts asthey apply to CONTROL ROD DRIVE
HYDRAULIC SYSTEM :

(CFR::: 41.5/45.3)

PUMP OpEratioN . . ... 24
Flow indication . . ... ... 2.6
Pressureindication. . ......... i 2.7
Indications of pump cavitation . ...........c...uiiiiiii e 24
Indications of pump runout: Plant-Specific ... 2.7
Differential pressureindication .............cc i i 25
Air operated control ValVES ... ... 2.3
Solenoidoperated ValVES . ... ..o 25
Sy M VENING ..ottt 2.2*

K nowledge of the effect that aloss or malfunction of
the following will have on the CONTROL ROD DRIVE
HYDRAULIC System:

(CFR: 41.7/45.7)

CoNdensate Sy St eM . . ..o 2.8
Condensate storagetanks . .. ..ottt 3.0
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SYSTEM: 201001 Control Rod Drive Hydraulic System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K6.03 Plant air SYSlemMS . .. o 3.0
K6.04 RS 3.6
K6.05 A PO e 33
K6.06 Component cooling water systems. Plant-Specific ........................... 2.8

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe CONTROL ROD

DRIVE HYDRAULIC SYSTEM controlsincluding:

(CFR: 41.5/45.5)
A1.01 CRD drivewater header pressire ... 31
A1.02 CRD cooling water header pressure .. ..o 29
A1.03 CRD system flow . ... 29
A1.04 Head spray flow: BWR-3 ... ... 2.7
A1.05 SDV isolationvalve position . .. ...t 35
A1.06 HCU pressurel/level ... 34
A1.07 Reactor water level ... ... 33
A1.08 PUMP aMPS o 23
A1.09 CRD drivewater flow. ... ... 29
A1.10 CRD coolingwater flow . ...t 2.8
A2. Ability to (a) predict theimpacts of the following on

the CONTROL ROD DRIVE HYDRAULIC SYSTEM ; and (b) based

on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 PUMIPS DS o oo 3.2
A2.02 ValVECIOSUIES . . . ettt e 32
A2.03 Power supply failures. . ... 3.0
A2.04 TSCram conditions ... ...t e 38
A2.05 Discharge strainer(s) becomingplugged ... 29
A2 06 Suction strainer(s) becomingplugged . .........c i 29
A2.07 Flow control valvefailure ...... ... .. i 32
A2.08 Inadequate SysStem fFlOW ... ... e 2.8
A2.09 Lossof applicableplantair systems ... i 3.2
A2.10 tLow HCU accumulator pressure/highlevel . ...t 35
A211 VAV OPENINGS .« .ttt e 2.6
A2.12 Highcoolingwater flow ............ . i 2.8
A2.13 Low coolingwater flow . ... 2.7
A2.14 Low driveheader pressure . ... 2.8
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SYSTEM: 201001 Control Rod Drive Hydraulic System

Tasks as noted previously

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09
A3.10
A3.11

A4.

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

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

ValVE OPEraliON . . .\ 3.0
Pump start: Plant-Specific .............c o i i 2.8
SYSIEM PrESSUIE . . oottt et e et e e et e e 2.7
Sy M I OW o 2.8
Reactor water level .. ... 2.8
REACIOr POWES . . . e 2.8
HCU accumulator pressure/level ... i 3.3
Drivewater flowW . ... ... 3.0
Coolingwater flow . ... 2.8
Lightsand alarms ... ... 3.0
SOV eVl 35

Ability to manually operate and/or monitor in the
control room:
CFR: 41.7/45.5t045.8)

CRD PUMPS . . ettt et et e e e e e e e e e 3.1
CRD pumpdischargevalve ............c i 2.6
CRD systemflow control valve ............c i 2.9
Drive water header pressurecontrol valve ................. ..o i 3.1
Cooling water header pressurecontrol valve . ... 2.7
SDV isolationvalvetestswitch. ... 2.8
Stabilizingvalveselector switch . ........... ... o 2.2*
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SYSTEM: 201003 Control Rod and Drive M echanism

TASK: Flush aCRD mechanism

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05

K2

K3.

K3.01
K3.02
K3.03

K4.

K4.01
K4.02
K4.03

K4.04

K4.05
K4.06
K4.07
K4.08

Conduct Control Rod Operability Test

Conduct Control Rod Coupling Integrity Test

Perform Control Rod Drive Stall Flow Testing (CRD 18-Month Accumulator Operability Test)
Perform control rod drive accumulator piston seal exercising

Perform the control rod drive timing test (writein)

Perform friction testing

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between CONTROL ROD AND DRIVE
MECHANISM and thefollowing:
(CFR: 41.2t041.9/45.7t045.8)
Control rod drive hydraulicsystem ... 3.2
REACIOr WAt Er . .. o 29
RIS o 31
REACIOr VESSEl .. o 29
CRD mechanism temperature monitor ..., 2.6
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
None
K nowledge of the effect that aloss or malfunction of
the CONTROL ROD AND DRIVE MECHANISM will haveon
following:
(CFR: 41.7/45.4)
REACIOr POWEY . . 3.2
TRIUX SNaDING .ot 2.8
TSUEOWN Margin ... ... . 3.2
Knowledge of CONTROL ROD AND DRIVE MECHANISM design
feature(s) and/or interlockswhich providefor the
following: (CFR: 41.7)
Limiting control rod speedintheevent of aroddrop ......................... 2.9*
Detectionof anuncoupledrod ............c i i 3.8
Slowing the drive mechanism near the end of itstravel
following aSCRAM: Plant-Specific ......... ..., 2.1*
The use of either accumulator or reactor water to
SCRAM thecontrol rod ........ ... 3.6
Rod positionindication ............c i 3.2
Uncoupling the control rod from thedrivemechanism ........................ 24
Maintaining the control rod at agivenlocation .............................. 3.2
Monitoring CRD mechanismtemperature ..., 2.6
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SYSTEM: 201003 Control Rod and Drive M echanism

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

following concepts asthey apply to CONTROL ROD AND

DRIVE MECHANISM :

(CFR: 41.5/45.3)
K5.01 Hydraulics ... o 2.6
K5.02 TRIUX Shaping .. ..o 2.8
K5.03 Reactor power Control ... ... i 3.3
K5.04 TROd SeqUENCE PALtEINS . . . ..ot e 3.1
K5.05 Reverse power effect ... ... i 3.0
K5.06 How control rod worth varies with moderator

temperature and VOIdS .. ...t 2.7
K5.07 How control rod movements affect corereactivity ........................... 3.3
K5.08 How control rods affect shutdownmargin .................... ... ... ... 3.1
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the CONTROL ROD AND DRIVE

MECHANISM :

(CFR: 41.7/45.7)
K6.01 Control rod drive hydraulicsystem ... 3.3
K6.02 REACION PrESSUIE . ..t e e e e e e 3.0

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe CONTROL ROD

AND DRIVE MECHANISM controlsincluding:

(CFR: 41.5/45.5)
Al1.01 REACIOr POWEY . . 3.7
A1.02 CRD ANV PrESSUN oottt e 2.8
A1.03 CRD drivewater flow . ... 29
A2. Ability to (a) predict theimpacts of the following on

the CONTROL ROD AND DRIVE MECHANISM ; and (b) based on

those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)
A2.01 TSUCK 00 34
A2.02 Uncoupled rod ... i 3.7
A2.03 TDftNG rOd ... 3.4
A2.04 Singlecontrol rod SCRAM ... 35
A2.05 REACIOr SCraM ... 4.1*
A2.06 Lossof CRD coolingwater flow ............cc i 3.0
A2.07 Lossof CRD drivewater flow . ... 31
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SYSTEM: 201003 Control Rod and Drive M echanism

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A2.08 Low HCU accumulator pressure/high level 3.8
A2.09 Low reactor pressure 3.2
A2.10 tExcessive SCRAM timefor agivendrivemechanism ........................ 3.0
A3. Ability to monitor automatic operations of the CONTROL

ROD AND DRIVE MECHANISM including:

(CFR: 41.7/45.7)
A3.01 Control rod POSItION ..ottt 3.7
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 CRD mechanismtemperature . ...ttt 2.6*
A4.02 CRD mechanism position: Plant-Specific ............. ... ... ..o it 35
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SYSTEM: 201002 Reactor Manual Control System

TASK: Operate Control Rods Using "Single Notch" Mode
Operate Control Rods Using "Notch Override"
Conduct "Emergency Rod In" Control Rode Insertion
Operate The Control Rod Drive System To Bring The Reactor Critica
Operate the Control Rod Drive Manually At Power
Operate the Control Rod Drive System To Shutdown The Reactor
Conduct Refueling Interlocks Functional Test/Control Rod Drive
Maintenance Test
What if rod drift alarm occurs?

K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between REACTOR MANUAL CONTROL
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Control rod drive hydraulicsystem ............. ...t
K1.02 Control rod and drivemechanism ............. ...,
Kl1.03 Control rod block interlocks/power operation

refueling ...
K1.04 Rod block monitor: Plant-Specific ...............................
K1.05 Rod worth minimizer: Plant-Specific .............................
K1.06 Rod sequence control system: Plant-Specific ......................
K1.07 Process computer: Plant-Specific ...................... ... .. ...,
K1.08 tRefueling interlocks: Plant-Specific .......... ...l
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 SElECt MEIiX ..t e
K2.02 CRD HCU directional control valves ...................ccove...
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR MANUAL CONTROL SYSTEM will haveon

following:

(CFR: 41.7/45.4)

K3.01 Ability tomovecontrol rods . ...
K3.02 tRod block monitor: Plant-Specific ..............................
K3.03 Ability to processrod block signals ...
K4. Knowledge of REACTOR MANUAL CONTROL SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Detection of sequencetimer malfunction .........................
K4.02 Control rodblocks . ... ...
K4.03 Detection of driftingcontrol rods ................................
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SYSTEM: 201002 Reactor Manual Control System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4.04 "Single notch” rod withdrawal andinsertion............. ... .. .. o i it 3.3 3.3
K4.05 "Notch override” rod withdrawal .......... ... .. i i 33 33
K4.06 "Emergency In"rodinsertion ... 35 35
K4.07 Timing of rod insert and withdrawal cycles (rod

MoVveMENt SEQUENCELIME) ... ittt e 2.5* 2.5*
K4.08 "Continuous IN" rod INSErtioN . ... . . e 3.2 32
K5. Knowledge of the operational implications of the

following concepts asthey apply to REACTOR MANUAL

CONTROL SYSTEM :

(CFR: 41.5/45.3)

None
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR MANUAL CONTROL

SYSTEM :

(CFR: 41.7/45.7)
K6.01 SElECt Ml X POWE .ot 25 2.6

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR

MANUAL CONTROL SYSTEM controlsincluding:

(CFR: 41.5/45.5)
Al.01 CRD drivewater flow . ... 2.8 28
A1.02 Control rod POSItION ..ottt 34 3.3
A1.03 Rod movement sequence lights ... i i i 3.0 29
A1.04 Overal reactor POWEr . ...t 3.6 35
A1.05 L OCal FEACIOr POWET .o ottt 34 3.6
A2. Ability to (a) predict theimpacts of the following on

the REACTOR MANUAL CONTROL SYSTEM ; and (b) based on

those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)
A2.01 Rod movement sequence timer malfunctions .................. ... ... oL 2.7 2.8
A2.02 Rod driftalarm ... ... 3.2 33
A2.03 Select bloCK . ... 29 28
A2.04 Control rod bloCK .. ..o e 3.2 31
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SYSTEM: 201002 Reactor Manual Control System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO SRO
A3. Ability to monitor automatic operations of the REACTOR

MANUAL CONTROL SYSTEM including:

(CFR: 41.7/45.7)
A3.01 Control rod block actuation .............c.oo i 3.2 31
A3.02 Rod movement sequence lights ... i i i 2.8 2.7
A3.03 Rod driftalarm ... ... 3.2 32
A3.04 Rod movement segquence timer malfunction alarm:

Plant-SpecifiC ... ..o 2.8 2.8
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Rod movement control switch ............ i 35 34
A4.02 Emergency in/notch overrideswitch ............... ... oo i i i 35 35
A4.03 Rod drifttest Switch . ....... .. 2.8 28
A4.04 Timer malfunction test switch: Plant-Specific .............................. 2.8 2.8
A4.05 RO SElECt MatriX ... 31 3.0
A4.06 Rod select matrix power switch ............. ... ... .. 2.8 2.8
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SYSTEM: 202002 Recirculation Flow Control System

TASK: Adjust the recirculation flow using manual control
Operate recirculation pumps in various control modes (adjust the recirculation flow using "master manual"
control)
What if flow mismatch exceeds limits of daily surveillancelog
What if power to flow is not in specified range?

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between RECIRCULATION FLOW

CONTROL SYSTEM and the following:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 ReCirCUlation System ... ... 35 3.6
K1.02 REACIOr POWES . . 4.2 4.2
K1.03 ReaCctor Coreflow . ... 37 3.7
K1.04 Reactor/turbine pressure regulating system: Plant-

SPECITIC o o 3.1 31
K1.05 Recirculation MG set: Plant-Specific ................ ... .o oo i 35 35
K1.06 AC eletrical ... 29 3.0
K1.07 D.C.@leCtriCal ... 2.6 28
K1.08 Feedwater flow . ... 31 32
K1.09 Reactor water level .. ... .. 31 32
Kl.10 RO PN .o 25 2.6
K1.11 APRM Syl em 34 34
K1.12 Recirculation flow control valves. Plant-Specific ........................... 3.7 39
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Recirculation flow control system ..............cc i i i 2.4* 2.4*
K2.02 Hydraulic power unit: Plant-Specific ................ ... ... o o i 2.6 2.6
K3. K nowledge of the effect that aloss or malfunction of

the RECIRCULATION FLOW CONTROL SYSTEM will haveon

following:

(CFR: 41.7/45.4)
K3.01 GO T OW 35 35
K3.02 REACIOr POWEY . . 4.0 4.0
K3.03 Reactor water level .. ... 33 34
K3.04 Reactor/turbine pressureregulationsystem .............. ... ... oo oo 2.9 31
K3.05 Recirculation pump speed: Plant-Specific ................ ... ... ... ... 3.2 3.3
K3.06 Recirculation flow control valve position: Plant-

SPECITIC oot 3.7 3.7
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SYSTEM: 202002 Recirculation Flow Control System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4. Knowledge of RECIRCULATION FLOW CONTROL SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Scoop tube break: Plant-Specific .......... ... i i 3.1 31
K4.02 Recirculation pump speed control: Plant-Specific ........................... 3.0 3.0
K4.03 Signal failure detection: Plant-Specific ........... ... .. o i i it 3.0 3.0
K4.04 Automatic load following: Plant-Specific ... 2.4* 2.4*
K4.05 Limiting recirculation pump speed mismatch: Plant-

SPECITIC o o 3.1 34
K4.06 Recirculation pump adequate NPSH: Plant-Specific ......................... 3.1 31
K4.07 Minimum and maximum pump speed setpoints ............. ... oo 2.9 29
K4.08 Automatic flow control valve positioning: BWR-56 ..............ccovivvnn. 3.3 34
K4.09 Minimum and maximum flow control valve position

Setpoints: BWR-5,6 ... 3.3 34
K5. Knowledge of the operational implications of the

following conceptsasthey apply to RECIRCULATION FLOW

CONTROL SYSTEM :

(CFR: 41.5/45.3)
K5.01 Fluidcoupling: BWR-3,14 ... .. i 2.8 2.8
K5.02 Feedback Signals ... 2.6 2.6
K5.03 ErrOr SigNals ... 24 24
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the RECIRCULATION FLOW

CONTROL SYSTEM :

(CFR: 41.7/45.7)
K6.01 N O oo .= 2.8 29
K6.02 D O oo L= 2.6 26
K6.03 ReCirCUlation System ... ... 2.8 2.8
K6.04 Feedwater flow inputs: BWR-3,45,6 ..., 35 35
K6.05 Reactor water level .. ... 31 31
K6.06 Reactor/turbine pressure regulating system: Plant-

SPECITIC o o 2.9 29
K6.07 APRM signal input: BWR-5,6 . ... ...ttt 3.6 3.7
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SYSTEM: 202002 Recirculation Flow Control System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the RECIRCULATION

FLOW CONTROL SYSTEM controlsincluding:

(CFR: 41.5/45.5)
A1.01 Recirculation pump speed: BWR-23456 ..., 3.2
A1.02 MG set drive motor amps: Plant-Specific ................ ... ... ... ... 2.7
A1.03 MG set generator current, power,voltage ..............c o o i i 2.5%
Al104 Reactor water level .. ... . 29
A1.05 REACIOr POWES . . 3.6
A1.06 ReaCctor Coreflow . ... 34
A1.07 Recirculation loop flow: Plant-Specific ................. ... ... ... ... 31
A1.08 Recirculation FCV position: BWR-56 ..., 34
A2. Ability to (a) predict theimpacts of the following on

the RECIRCULATION FLOW CONTROL SYSTEM ; and (b) based

on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 Recirculation pUmp trip ..o 34
A2.02 LOSSOf AL, it 2
A2.03 LOSSOf D.C. it 26
A2.04 Recirculation pump speed mismatch between loops:

Plant-SpecifiC ... ..o 3.0
A2.05 Scooptubelockup: BWR-2,3,4 ... .. 31
A2.06 Low reactor water level: Plant-Specific .................. ... ... ... oL 3.3
A2.07 Loss of feedwater signal inputs: Plant-Specific ............................. 3.3
A2.08 FCV lockup: BWR-5,6 ... ..o e 3.3
A2.09 tRecirculation flow mismatch: Plant-Specific .............. ... ..o 31
A3. Ability to monitor automatic operations of the

RECIRCULATION FLOW CONTROL SYSTEM including:

(CFR: 41.7/45.7)
A3.01 Flow control valve operation: BWR-56 ....................ccoiii... 3.6
A3.02 Lightsand alarms . ... 34
A3.03 Scoop tubeoperation: BWR-2,34 ... ... 31
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 M G SBES . 3.3
A4.02 Hydraulic power unit: BWR-5,6 ... 2.8
A4.03 Lightsand alarmms . ... 31
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A4.04
A4.05
A4.06
A4.07
A4.08
A4.09

REACIOr POWEY . .. e 3.8
ReEACtOr leVEl .. e 34
Scooptubepower: BWR-2,3,4 ... oo 2.7
Recirculation pump speed: BWR-23456 ..., 3.3
Recirculationsystemflow ........... .. i 3.3
COrE oW 32
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SYSTEM: 202001 Recirculation System

TASK: Perform lineups on the recirculation system
Vent recirculation pump seals
Startup arecirculation pump (startup a second recirculation pump)
Operate recirculation pumps in various control modes (adjust the recirculation flow using "master manual"
control)
Monitor recirculation pumps in operation
Monitor jet pump operation
Secure arecirculation pump
Perform jet pump operability test
Conduct heatup and cooldown temperature checks
Conduct recirculation pump startup check of the delta temperature between the reactor coolant in theidle
loop to the reactor vessel
Conduct recirculation pump trip logic system functional test
Conduct recirculation loop valve operability test
Conduct recirculation system valve testing
What if jet pumps not operating within required operating band

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between RECIRCULATION SYSTEM and

thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 COrE oW 36 37
K1.02 REACIOr POWEY . .. 41 41
K1.03 Reactor moderator temperature . ...t 3.2 33
K1.04 Reactor/turbine pressure regulating system: Plant-

SPECITIC o o 33 33
K1.05 REACIOr PrESSUNE . . ittt 34 34
K1.06 JE PUMIPDS .. 3.6 3.6
K1.07 Component cooling Water SyStemS ... ..ottt 31 32
K1.08 AC Elettrical ... 31 32
K1.09 D.C.a@leCtriCal ... 27 29
K1.10 Control rod drive system: Plant-Specific ............ ... ..o it 28 28
K1.11 Drywell equipment drain SUMpP . ... oo oo 27 28
K1.12 Recirculation system motor-generator sets. Plant-

SPECITIC o o 36 36
K1.13 Jet pump ring header and risers: Plant-Specific .............................. 31 32
K1.14 Rod block monitor: Plant-Specific .............. ... o i i i 30 32
K1.15 Nuclear boiler instrumentation (reactor water

LBVl PrESSUNE) . ottt 32 32
K1.16 Low pressure coolant injection logic: Plant-Specific .......................... 39 39
K1.17 Vessel bottom head draintemperature . ... 31 33
K1.18 RHR shutdown coolingmode ... e 33 33
K1.19 Feadwater flow . ... e 32 32
K1.20 Plant air systems. Plant-Specific ............ .. ... o i i i 24 25
K1.21 Reactor water Cleanup SyStem ... 26 26
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SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1.22 Reactor water level . ... ... 35
K1.23 Average power range monitor flow converters: Plant-

SPECITIC o o 34
K1.24 Isolation condenser: Plant-Specific . ... 34
K1.25 Reactor water sampling System . . ... 2.6
K1.26 Recirculation flow control system: Plant-Specific ........................... 3.6
K1.27 ATWS circuitry: Plant-Specific . ... 4.1
K1.28 End-of-cycle recirculation pump trip circuitry:

Plant-SpecifiC ... ..o 3.9
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Recirculation pumps. Plant-Specific ................ ... ... oo oo 3.2*
K2.02 MG sets: Plant-Specific ... 3.2
K2.03 Recirculation systemvalves ... ... 2.7*
K2.04 Hydraulic power unit oil pumps: Plant-Specific ............................. 2.5*
K2.05 MG set 0il pumps. Plant-Specific ...............co i i i 2.3*
K3. K nowledge of the effect that aloss or malfunction of

the RECIRCULATION SYSTEM will have on following:

(CFR: 41.7/45.4)
K3.01 GO T OW 3.6
K3.02 Load following capabilities: Plant-Specific ................................ 2.8
K3.03 REACIOr POWEY . . 3.9
K3.04 Reactor water level .. ... .. 3.7
K3.05 Recirculation system MG sets: Plant-Specific .............................. 3.3
K3.06 Low pressure coolant injection logic: Plant-Specific ......................... 3.7
K3.07 Vessel bottom head draintemperature . . ... 2.9
K3.08 Shutdown Cooling SYySteM .. ..ot 2.8
K3.09 Reactor water Cleanup SyStem ... 2.4*
K3.10 Average power range monitor flow converters . ... 3.3
K3.11 Component coolingwater SyStems .. ...ttt 2.3*
K3.12 Isolation condenser: Plant-Specific . ... 3.0
K3.13 Reactor water sampling system ... 25
K3.14 Primary containment integrity: Plant-Specific .............................. 35
K4. Knowledge of RECIRCULATION System design featur e(s)

and/or interlockswhich provide for the following:

(CFR: 41.7)
K4.01 2/3 corecoverage: Plant-Specific ..........cc i 3.9
K4.02 Adequaterecirculation pump NPSH ... ... 3.1
K4.03 Recirculation pump motor cooling ... 2.8
K4.04 Controlled seal flOw ... ... 3.0
K4.05 Seal COOlING oot 2.9

NUREG 1123, Rev. 2 3.1-18

SRO
3.6

35
34
2.7
3.6
4.3*

41

3.2
3.3
2.8*
2.5*
2.3*

3.6
2.8
3.9
3.7
3.3
3.9
29
29
2.5*
34
2.3*
3.0
25
35

3.9
3.2
2.8
31
29



SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.06 Automatic voltage/frequency regulation: Plant-

SPECITIC o o 2.6*
K4.07 Motor generator set trips: Plant-Specific ................... ... ... ... ... 2.8
K4.08 Oil pump automatic starts: Plant-Specific .............. ... ... oot 2.8
K4.09 Pump minimum flow limit: Plant-Specific ................................. 2.7
K4.10 Pump start permissives: Plant-Specific .................. ... ... ..o oo 3.3
K4.11 Limitation of recirculation pumps flow mismatch:

Plant-SpecifiC ... ..o 3.1
K4.12 Minimization of reactor vessel bottom head temperature

gradients: Plant-Specific ..........cc i i 3.2
K4.13 tENnd of cyclerecirculation pump trip: Plant-Specific ........................ 3.7
K4.14 ATWS: Plant-Specific ... ... 4.0
K4.15 Slow speed pump start: Plant-Specific ............. ... o i 3.1
K4.16 Recirculation pump downshift/runback: Plant-Specific ....................... 3.3
K4.17 Fast speed pump start: Plant-Specific ............... ... ... .. o i i 3.3
K4.18 Automatic MG set start sequencing: Plant-Specific ...t 2.8
K5. Knowledge of the operational implications of the

following concepts asthey apply to RECIRCULATION

SYSTEM :

(CFR: 41.5/45.3)
K5.01 Indications of pump cavitation ... ...........uiiiii e 2.7
K5.02 Jet pump operation: BWR-3,4,56 ...t 3.1
K5.03 Pump/motor cooling: Plant-Specific .............. ... ... .. oo i 2.7
K5.04 Sy M VENING ..ot 24
K5.05 End of cyclerecirculation pump trip: Plant-Specific ......................... 35
K5.06 ATWSRPT: Plant-Specific .. ... iaas 3.6
K5.07 Natural circulation: Plant-Specific .............. ... .. o i i 3.3
K5.08 E/P converters: Plant-Specific ............ ... o i i 2.0*
K5.09 Hydraulically operated valves. Plant-Specific ............................... 2.6*
K5.10 Motor generator set operation: Plant-Specific .............................. 2.8*
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the RECIRCULATION SYSTEM :

(CFR: 41.7/45.7)
K6.01 Jet pumps: Plant-Specific ... 35
K6.02 Component coolingwater SyStems .. ...ttt 3.1
K6.03 A.C. power: Plant-SpecCifiC .. ... 2.9
K6.04 D.C. power: Plant-Specific ..........cc i 2.7
K6.05 Control rod drive system: Plant-Specific .............. ... ..ot 2.7
K6.06 Recirculation system motor-generator sets. Plant-

SPECITIC o o 3.1
K6.07 Feaedwater flow . ... 33
K6.08 Reactor water Cleanup SyStem ... 2.3
K6.09 Reactor water level .. ... . 34
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SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the RECIRCULATION

SYSTEM controlsincluding:

(CFR: 41.5/45.5)
A1.01 Recirculation pump flow: Plant-Specific .................... ... ... ... ..., 3.6 35
A1.02 Jet pUMP FIOW oo 34 34
A1.03 COrE oW 3.6 3.6
Al104 Reactor water level .. ... . 33 33
A1.05 REACIOr POWES . . 3.9 39
A1.06 Recirculation pump motor amps . ...o oottt 25 2.6
A1.07 Recirculationpump speed ... 2.7 2.8
A1.08 Recirculation FCV position: BWR-56 ..., 3.7 3.7
A1.09 Recirculation pump seal PreSSUrES ..o v vttt 3.3 3.3
A1.10 Recirculation seal purgeflows ... i i 2.6 2.7
Al111 Vessel bottom head draintemperature . ... 2.8 29
Al1.12 Recirculation pump differential pressure: Plant-

SPECITIC o o 2.6 2.6
A1.13 Recirculation loop temperatures: Plant-Specific ............................ 3.1 3.2
Al.14 Recirculation drive motor temperature:

Plant-SpecifiC .. ... 24 24
A1.15 Recirculation MG set temperatures. Plant-Specific .......................... 24 24
A1.16 Recirculation MG drive motor amps: Plant-Specific ......................... 2.3* 2.3
Al1.17 Recirculation MG set generator current, power,

voltage: Plant-SpecifiC ... ... 2.3* 2.3
A2. Ability to (a) predict theimpacts of the following on

the RECIRCULATION SYSTEM ; and (b) based on those

predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)
A2.01 tJet pump failure: Plant-Specific ... 3.4 3.9
A2.02 Recirculation systemleak ............c i 3.7 39
A2.03 Singlerecirculation pUMP P ..ot 3.6 3.7
A2.04 Multiplerecirculation pumptrip ... 3.7 3.8
A2.05 Inadvertent recirculation flow increase ..., 3.8 4.0
A2.06 Inadvertent recirculationflow decrease ........... ..o, 3.6 3.8
A2.07 Recirculation pump speed mismatch: Plant-Specific ......................... 3.1 3.3
A2.08 Recirculation flow mismatch: Plant-Specific ............................... 3.1 34
A2.09 Recirculation scoop tube lockup: Plant-Specific ............................ 3.2 34
A2.10 tRecirculation pump seal failure ... i 35 39
A2.11 Low reactor water level ... ... . 37 39
A2.12 Lossof reactor feedwater . ... .. ...ttt 3.6 3.8
A2.13 CaTYUNOEr o 2.6 2.8
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SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A2.14 High reactor pressure (ATWS circuitry initiation):

Plant-SpecifiC ... .. 39
A2.15 End of cycletrip circuitry: Plant-Specific ................ ... ... ... oo L 3.7
A2.16 Lossof seal purgeflow (CRD) ...t e 29
A2.17 Lossof seal cooling Water ... ...t 31
A2.18 Lossof motor Cooling ... 29
A2.19 Lossof A.C. power: Plant-Specific.............. ... i i i i 31
A2.20 Lossof D.C. power: Plant-Specific ............. ... i i i i 2.8
A2.21 tRecirculation loop temperature out of spec: Plant-

SPECITIC oot 3.3
A2.22 Lossof component coolingwater ... 31
A2.23 ValVE CIOSUrES .. 32
A2.24 VAV OPENING .« .t 31
A2.25 Recirculation flow control valve lockup: Plant-

SPECITIC oot 3.3
A2.26 Incomplete start sequence: Plant-Specific ... 29
A3. Ability to monitor automatic operations of the

RECIRCULATION SYSTEM including:

(CFR: 41.7/45.7)
A3.01 ValVE OPEraiON ..\ 31
A3.02 Pump/MG set start sequence: Plant-Specific ........................ ... ..., 31
A3.03 Sy EM fIOW o 3.2
A3.04 Lightsand alarms . ... 3.2
A3.05 Pump speed: Plant-Specific ............co i i 29
A3.06 Flow control valve position: BWR-56 ... 3.6
A3.07 Pump trips: Plant-Specific .......... ..o i i 3.3
A3.08 Pump downshift: BWR-5,6 ...........c i 34
A3.09 MG set trip: Plant-Specific ..........cco i 3.3
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 ReCITCUlatiON PUMPS ..o 3.7
A4.02 Sy EM VAIVES ..o 35
A4.03 REACIOr POWEY . .. 41
A4.04 Sy EM fIOW o 3.7
A4.05 Lightsand alarmms . ... 3.3
A4.06 Ol PUMPS oo 2.7
A4.07 Vent fans: Plant-SpecifiC .. ... 24
A4.08 Motor-generator sets. Plant-Specific .............. ... ... .. . 3.2
A4.09 Reactor water level .. ... . e 3.7
A4.10 Seal flow: Plant-Specific ... 2.8
A4.11 Seal pressures: Plant-Specific ... 3.2
A4.12 COrE oW 39
A4.13 Coredifferential pressure ... e 31
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

TASK: Operate control rods using "single notch" mode
Operate control rods using "notch override"
Conduct "emergency rod in" control rod insertion
Operate control rod drive system to bring the reactor critical
Operate the control rod drive system manually at power
Operate the control rod drive system to shutdown the reactor
Conduct control rod operability test
Conduct refueling interlocks functional test/control rod drive maintenance test
Conduct CRD hydraulics valve testing during cold shutdown
Conduct rod segquence control test
Conduct rod sequence control integrity test

Perform control rod drive stall flow testing (CRD 18-month accumulator operability test)

Startup the rod position indication system

Perform a position indication alignment during a reactor startup
Monitor the rod position indication system

Shutdown the rod position indication system (RPIS)

K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between ROD CONTROL AND
INFORMATION SYSTEM (RCIS) and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Neutron monitoring system: BWR-6 ..............................
K1.02 Reactor/turbine pressure control system: BWR-6 ...................
K1.03 Control rod drivesystem: BWR-6 ...,
K1.04 Rod positioninformation system: BWR-6 .........................
K1.05 Rod action control system: BWR-6 ...............................
K1.06 Rod gang drivesystem: BWR-6 ....................cciiiii...
K1.07 Rodinterfacesystem: BWR-6 .............. ...,
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 A.C. electrical power: BWR-6 ...
K3. K nowledge of the effect that aloss or malfunction of

the ROD CONTROL AND INFORMATION SYSTEM (RCIS) will
have on following:
(CFR: 41.7/ 45.4)

K3.01 Control rod drivesystem: BWR-6 ...,
K3.02 Reactor startup: BWR-6 . ... ...
K3.03 Reactor shutdown: BWR-6 ....... ...
K3.04 TRFIUX shaping: BWR-6 ... ... e
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of ROD CONTROL AND INFORMATION SYSTEM (RCIYS)

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

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

design feature(s) and/or interlockswhich providefor
thefollowing:
(CFR: 41.7)

Limiting the effects of acontrol Rod accident: BWR-6....................... 3.2
Bank position withdrawal sequence (BPWS): BWR-6 ........................ 3.3
Rod withdrawal block signals: BWR-6 ............... ... 35
Rod insertion block signals: BWR-6 ..., 35
Rod withdrawal limiter: BWR-6 ......... ..o 35
Rod pattern controller rod blocks: BWR-6 .................. ... 35

Knowledge of the operational implications of the
following concepts asthey apply to ROD CONTROL AND
INFORMATION SYSTEM (RCIS) :

(CFR: 41.5/45.3)

tRod pattern and program development: BWR-6 ...................... ... ... 2.3
Rod pattern controller (RPC): BWR-6 ... 2.8
Rod groups: BWR-6 . ... 2.3
TRod sequences: BWR-6 . .......oinii it i 2.7
Roddensity: BWR-6 ... 2.7
Targetrod pattern: BWR-6 . ... 2.8
Low power darmpoint: BWR-6 ... 35
Trangition zone: BWR-6 .. ... 3.2
High power setpointsBWR-6 ..............c i i 35
Rod withdrawal limiter: BWR-6 ......... ..o i 3.2
Control rod motion: BWR-6 ...... ... e 33
Command word generation and sequencing (operator

follow, scanandtest): BWR-6 ...t 1.8*
Positionindication probes: BWR-6 ... 25

K nowledge of the effect that aloss or malfunction of
the following will have on the ROD CONTROL AND
INFORMATION SYSTEM (RCIS) :

(CFR: 41.7/45.7)

First stage shell pressure or opening of abypass

VaVE(S): BWR-6 ... 3.2
Rod positionsignal: BWR-6 ... 3.2
A.C. electrical power: BWR-6 .. ... ...t 25
IRM channel: BWR-6 ... ... e 3.0
SRM channel: BWR-6 . ... e 3.0
APRM channel: BWR-6 . ... 3.0
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe ROD CONTROL

AND INFORMATION SYSTEM (RCIS) controlsincluding:

(CFR: 41.5/45.5)
A1.01 First stage shell pressure/turbineload: BWR-6 .............................. 3.2
A2. Ability to (a) predict theimpacts of the following on

the ROD CONTROL AND INFORMATION SYSTEM (RCIS) ; and

(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 High flux (SRM, IRM, APRM): BWR-6 ...........iiiiiiiiiii i 35
A2.02 Position indication probefailure: BWR-6 ................... ... 2.8
A2.03 Insert block: BWR-6 .. ... 32
A2.04 Withdraw block: BWR-6 . ... ... 32
A2.05 Insertrequired: BWR-6 ... ... ..t 3.2
A2.06 Insertinhibit: BWR-6 . ... ... 32
A2.07 Withdraw inhibit: BWR-6 . ... 32
A2.08 LPRM upscale/downscales BWR-6 ... 3.2
A2.09 Testdisplay blinking: BWR-6 . ... 2.8
A2.10 Datafault: BWR-6 . ... e 28
A2.11 Accumulator fault: BWR-6 .. ... 33
A2.12 Rod uncoupled: BWR-6 ... ..o 3.7
A2.13 Rod drift: BWR-6 ... ... 3.8
A3. Ability to monitor automatic operations of the ROD

CONTROL AND INFORMATION System (RCIS) including:

(CFR: 41.7/45.7)
A3.01 Operator control modulelights: BWR-6 ..., 35
A3.02 Rod display modulelights: BWR-6 ..............cc i 35
A3.03 tVerification of proper functioning/ operability:

B WV R-6 . e 34
A3.04 Annunciator and alam signals: BWR-6 . ... 3.3
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Operator control module (lights and push buttons):

B WV R-6 . e 3.7
A4.02 Rod display module (lights and push buttons): BWR-6. ........................ 3.7
A4.03 Back panel indicating lights: BWR-6 .................cc i i 34
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SYSTEM: 211000 Standby Liquid Control System

TASK: Perform lineups on the standby liquid control system
Charge the standby liquid control tank
Place the standby liquid control system in standby readiness
Monitor the standby liquid control system
I nject poison solution into the reactor vessel
Purge the standby liquid control tank level indicator
Perform standby liquid control recirculation test
Perform standby liquid control relief valve test

Perform standby liquid control and demineralized water injection reactor vessel test

Perform standby liquid control explosive valve inspection
Perform standby liquid control component inoperabl e test

K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between STANDBY LIQUID CONTROL
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Core spray line break detection: Plant-Specific ...............
K1.02 Coreplate differential pressureindication ....................
K1.03 Plant air systems. Plant-Specific ...........................
K1.04 Demineralized water/ condensate storagesystem ..............
K1.05 RWCU
K1.06 Reactor vessel ... ...
K1.07 Jet pump differential pressure indication: Plant-

SpPECIfiC . o
K1.08 CRD drive and cooling water differential pressure

INAICAION ...
K1.09 Core spray system: Plant-Specific ..........................
K1.10 HPCI: Plant-Specific .............. ... . o0 i i
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 SBLC PUMPS ..ot e et e et e e e
K2.02 Explosvevalves ............o
K2.03 Heater pOWer . ...
K3. K nowledge of the effect that aloss or malfunction of

the STANDBY LIQUID CONTROL SYSTEM will haveon

following:

(CFR: 41.7/45.4)

K3.01 tAbility to shutdown the reactor in certain conditions . . .........
K3.02 Core spray line break detection system: Plant-
SPECIfiC ..o
K3.03 Coreplate differential pressureindication ....................
3.1-25
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SYSTEM: 211000 Standby Liquid Control System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K3.04 Jet pump differential pressureindication: BWR-

T 2.4*
K3.05 CRD drive and cooling water differential pressure

INAICALION ... 2.3*
K4. Knowledge of STANDBY LIQUID CONTROL SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Zero leakageto thereactor (squibvalves) ........... ... L 3.1
K4.02 Component and systemtesting . ... 3.0
K4.03 Keeping sodium pentaborateinsolution ................ ... i 3.8
K4.04 Indication of fault in explosive valvefiring circuits

...................................................................... 3.8

K4.05 Dispersal of boron upon injectionintothevessel ............................ 34
K4.06 Coreplate differential pressureindication .............. ... ..o, 2.6
K4.07 RWCU IS0lation ... e 3.8*
K4.08 System initiation upon operation of SBLC control

WO L 4.2*
K4.09 Dampening of positive displacement pump discharge

oscillations (accumulators): Plant-Specific ............ ... ..o oo it 2.5*
K4.10 Over pressure Protection ...t 2.8
K5. Knowledge of the operational implications of the

following conceptsasthey apply to STANDBY LIQUID

CONTROL SYSTEM :

(CFR: 41.5/45.3)
K5.01 Effects of the moderator temperature coefficient of

reactivity ontheboron ............ .. 2.7
K5.02 Chugging (asit pertainstoboron mixing) ..., 2.8
K5.03 ShUtdOWN Margin ..o 3.2
K5.04 Explosivevaveoperation ............ . 3.1
K5.05 Accumulator operation: Plant-Specific ........ ..o 2.5*
K5.06 Tank level measurement . ... 3.0
K5.07 Tank heater Operation . ...ttt 2.7
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the STANDBY LIQUID CONTROL

SYSTEM :

(CFR: 41.7/45.7)
K6.01 Plant air systems. Plant-Specific ........... ... ... o i i i 2.4*
K6.02 Demineralized water storage system ... 1.9*
K6.03 A PO ettt e 3.2
K6.04 Core spray system: Plant-Specific ........... ... i i 2.7*
K6.05 HPCI system: Plant-Specific .............c o i i 2.7*
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SYSTEM: 211000 Standby Liquid Control System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the STANDBY

LIQUID CONTROL SYSTEM controlsincluding:

(CFR: 41.5/45.5)
Al.01 Tank levEl . 3.6
A1.02 Explosivevalveindication ........... ... .. . 3.8
A1.03 PUumMp disCharge pressure ..o 3.6
A1.04 ValVE OPEIaliONS ..\ttt 3.6
A1.05 Pump amps. Plant-Specific ............. o i i 2.7*
A1.06 Flow indication: Plant-Specific ............ ... i i i i 3.8
A1.07 REACIOr POWES . . 4.3*
A1.08 RWCU system lineup ... e 3.7
A1.09 SBLC System liNBUD ..o 4.0*
A1.10 Lightsand alarmms ... 3.7
A2. Ability to (a) predict theimpacts of the following on

the STANDBY LIQUID CONTROL SYSTEM ; and (b) based on

those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)
A2.01 PUMD I D oo 35
A2.02 Failure of explosivevalvetofire ............ ... o i i i i i 3.6
A2.03 A.C.pOWer fallUrES ... 3.2
A2.04 Inadequate System flOW ... ... e 3.1*
A2.05 Lossof SBLCtanK heaters .. ...t e 31
A2.06 ValVE OPENINGS .« . vt 3.1
A2.07 ValVECIOSUrES ... 29
A2.08 Falureto SCRAM ... .. 4.1*
A3. Ability to monitor automatic operations of the STANDBY

LIQUID CONTROL SYSTEM including:

(CFR: 41.7/45.7)
A3.01 Pump discharge pressure: Plant-Specific .................. ... ... ...l 35
A3.02 Tank level: Plant-Specific ... 3.9
A3.03 Explosive valvesindicating lights: Plant-Specific ............................ 3.8
A3.04 Reactor power: Plant-Specific ............ ... o i i 4.3*
A3.05 Flow indication: Plant-Specific ............ ... i i i i 4.1*
A3.06 RWCU systemisolation: Plant-Specific ................... ... ... ... .. 4.0*
A3.07 Lightsand alarms. Plant-Specific ............. ... ..o o i i i i 3.7
A3.08 Systeminitiation: Plant-Specific .......... ... 4.2*
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SYSTEM: 211000 Standby Liquid Control System

Tasks as noted previously

A4. Ability to manually operate and/or monitor in the control room:

(CFR: 41.7/ 45510 45.8)

K/A NO. ABILITY

A4.01 Tank level ..o
A4.02 SBLC control switCh . ... e
A4.03 Explosivevalvesfiring circuitstatus .............................
A4.04 REACIOr POWES . .
A4.05 Flow indication: Plant-Specific ................................
A4.06 RWCU systemisolation ...,
A4.07 Lightsandadams ...
A4.08 System initiation: Plant-Specific ............... ... ... ...
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3.2

206000
209002
209001
256000
217000
259001
204000
259002
203000

Reactor Water Inventory Control

High Pressure Coolant Injection System
High Pressure Core Spray System

Low Pressure Core Spray System
Reactor Condensate System

Reactor Core I solation Cooling System
Reactor Feedwater System

Reactor Water Cleanup System

Reactor Water Level Control System

Residual Heat Removal /Low Pressure Coolant I njection:

Injection Mode (Plant Specific)

3.2-1
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3.2-8

3.2-12
3.2-16
3.2-21
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3.2-29
3.2-33
3.2-38

NUREG 1123, Rev.

2



This page | eft blank

NUREG 1123, Rev. 2 3.2-2



SYSTEM: 206000 High Pressure Coolant I njection System

TASK:  Placethe high pressure (Feedwater) coolant injection system (FWCI) in standby readiness
Monitor the high pressure (feedwater) coolant injection system operation

Return the high pressure (feedwater) coolant injection system to stand-by readiness after automatic

initiation

Perform lineups of the high pressure coolant injection system (writein)

Manually initiate high pressure coolant injection

Perform high pressure coolant injection (HPCI) simulated automatic actuation test
Perform high pressure (feedwater) coolant injection flow rate test

Perform high pressure (feedwater) coolant injection (HPCI) pump operability test
Perform high pressure (feedwater) coolant injection motor operated valve operability test
Perform HPCI subsystem logic system functional test

Perform HPCI subsystem automatic isolation logic system functional test
Perform HPCI system inoperable test

Perform HPCI turbine overspeed test

Perform high pressure (feedwater) coolant injection operability test when reactor core isolation cooling

isinoperable
IMPORTANCE
K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between HIGH PRESSURE COOLANT
INJECTION SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Reactor vessel: BWR-2,3,4 .. ... . 3.8
K1.02 Reactor water level: BWR-2,3,4 ... ..o e 4.0
K1.03 Reactor pressure: BWR-2,3,4 ... .o 3.8
K1.04 Reactor feedwater system: BWR-2,3,4 ... 3.6
K1.05 Condensate storage system: BWR-2,34 ... i, 3.7
K1.06 Suppression chamber: BWR-2,34 ... ... 3.7
K1.07 D.C.power: BWR-2,3,4 . . .. 3.7*
K1.08 AC. power: BWR-2,314 .. 3.0*
K1.09 ECCSkeep fill system: BWR-2,3,4(P-Spec) ... 4.0*
K1.10 Condensate storage and transfer system: BWR-2,3,4 ..............coovvvv... 34
K1.11 PCIS: BWR-2,3,4 35
K1.12 Nuclear boiler instrumentation: BWR-2,3,4 .......... ..o 34
K1.13 Main condenser: BWR-2,3,4(P-SpeC) ... 2.8*
K1.14 SBGT: BWR-2,3,4(P-SPEC) . ..o oottt e 29
K1.15 Plant air systems: BWR-2,3,4 ... ... 2.3*
K1.16 Containment/Toruspressure: BWR-234 ........ ... i, 35
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SYSTEM: 206000 High Pressure Coolant I njection System

K/A NO.

K2

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

K3.

K3.01
K3.02
K3.03

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
K4.14
K4.15

K4.16

K4.17

K4.18
K4.19

IMPORTANCE
KNOWLEDGE

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Systemvalves: BWR-2,3,4 ... .
Systempumps: BWR-2,3,4 . ...
Initiationlogic: BWR-2,3,4 ... ...
Turbine control circuits: BWR-2,3,4 ... ...

K nowledge of the effect that aloss or malfunction of

the HIGH PRESSURE COOLANT INJECTION SYSTEM will have
on following:

(CFR: 41.7/ 45.4)

Reactor water level control: BWR-2,3,4 ... ... i
Reactor pressurecontrol: BWR-2,3,4 ... i
Suppression pool level control: BWR-234 ...,

Knowledge of HIGH PRESSURE COOLANT INJECTION SYSTEM
design feature(s) and/or interlockswhich providefor
thefollowing:

(CFR: 41.7)

Turbinetrips: BWR-2,3,4 ...
Systemisolation: BWR-2,3,4 ... ...
Resetting turbinetrips: BWR-2,3,4 ... . i i
Resetting systemisolations: BWR-2,3,4 ...,
Preventing water hammer in turbine exhaust line

(procedural control): BWR-2,3,4 ... ...t
Preventing water hammer in pump discharge line

(procedural control ): BWR-2,3,4 ... ...
Automatic systeminitiation: BWR-2,34 ... ...
Manual system initiation: BWR-2,3,4 ............c i
Automatic flow control: BWR-2,3,4 ... ...
Surveillance for all operable components: BWR-234.................coo.t.
Turbinespeed control: BWR-2,3,4 ... ..t
Condensation of shaft sealing steam: BWR-2,3,4 .......... ...,
Turbine and pump lubrication: BWR-23,4 ......... ...,
Control oil to turbine speed controls: BWR-2,34 ...,
L ow speed turning of the turbine rotor: BWR-2,3,4(P-

S0 <o) [
Minimizing fission product concentration in the

condensate storage tank (valve closures on system

initiation): BWR-2,3,4(P-SPEC) ... .oviiiii e
Protection against draining the condensate storage

tank tothe suppression pool: BWR-2,34 ......... ..,
Pump minimum flow: BWR-2,3,4 .......... . i
Automatic transfer of HPCI pump suction: BWR-2,3,4 .........ccovvviivnnnn.
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

following concepts asthey apply to HIGH PRESSURE
COOLANT INJECTION SYSTEM :
(CFR: 41.5/45.3)

K5.01 Turbineoperation: BWR-2,3,4 ... ..ot 3.3
K5.02 Turbineshaft sealing: BWR-2,34 ... ... e 2.8
K5.03 GEMAC controllers: BWR-2,34(P-SpeC) ... ..o 3.1
K5.04 Indications of pump cavitation: BWR-2,34 . ... 2.6*
K5.05 Turbinespeed control: BWR-2,3,4 ... ... 3.3
K5.06 Turbine speed measurement: BWR-2,3,4 . ..., 2.6*
K5.07 Systemventing: BWR-2,3,4 ... ... i 2.8
K5.08 Vacuum breaker operation: BWR-2,3,4 ... . i 3.0
K5.09 Testablecheck valve operation: BWR-23,4 ..., 2.7*
K5.10 Assist corecooling: BWR-2,3,4 . ...t 35
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the HIGH PRESSURE COOLANT
INJECTION SYSTEM :
(CFR: 41.7/45.7)

K6.01 Plant air systems: BWR-2,3,4 ... ...t 2.3*
K6.02 D.C.power: BWR-2,3,4 . . .. 3.3
K6.03 AC. power: BWR-2,314 .. 2.9
K6.04 Condensate storagetank level: BWR-2,3,4 ..., 35
K6.05 Suppression pool level: BWR-2,3,4 ... ... 35
K6.06 SBGTS: BWR-2,3,4(P-SPEC) . .« oottt et 31
K6.07 ECCSkeep fill system: BWR-2,3,4(P-Spec) ... 34
K6.08 Reactor pressure: BWR-2,3,4 ... ..o 3.8
K6.09 Condensate storage and transfer system: BWR-2,3,4 ..............coovvvv... 35
K6.10 PCIS: BWR-2,3,4 3.8
K6.11 Nuclear boiler instrumentation: BWR-2,3,4 .......... ..o 3.6
K6.12 Reactor water level: BWR-2,3,4 ... ... o e 4.2*
ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the HIGH PRESSURE
COOLANT INJECTION SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Al.01 Reactor water level: BWR-2,3,4 ... ..o e 4.3*
A1.02 Reactor pressure: BWR-2,3,4 ... ..o 4.2
A1.03 Condensate storagetank level: BWR-2,3,4 ........ ... 35
A1.04 Suppression pool level: BWR-2,3,4 ... ... 3.7
A1.05 Suppression pool temperature: BWR-2,3,4 ...t 4.1
A1.06 System flow: BWR-2,3,4 . ... o 3.8
A1.07 Systemdischargepressure: BWR-2,3,4 ... ...ttt 3.7
A1.08 Systemlineup: BWR-2,3,4 ... ..o 4.1*
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.09 Turbinespeed: BWR-2,3,4 ... ... i 35
A2. Ability to (a) predict theimpacts of the following on

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

A3.

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

A4.

A4.01
A4.02

theHIGH PRESSURE COOLANT INJECTION SYSTEM ; and (b)
based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Turbinetrips: BWR-2,3,4 .. ... 4.0
Valveclosures: BWR-2,3,4 .. ... 35
Valveopenings: BWR-2,3,4 .. ... 35
A.C.faillures: BWR-2,3/4 ... . 2.7*
D.C.falures: BWR-2,3,4 .. ... 35
Inadequate system flow: BWR-2,3,4 ... ...t iiiiiiiiiiians 3.3
Low suppressionpool level: BWR-234 ...t 34
tHigh suppression pool temperature: BWR-234 ... ... 3.9
tLow condensate storagetank level: BWR-234 ... ..., 35
Systemisolation: BWR-2,3,4 ... ..ot 4.0
Low reactor water level: BWR-2,3,4 .. ... . 4.1
Lossof roomcooling: BWR-2,3,4 ... ... e 34
Lossof applicable plant air systems: BWR-234 ............................ 2.4*
Flow controller failure: BWR-2,3,4 ... ... i 33
Lossof control oil pressure: BWR-2,3,4 ..., 34
Highdrywell pressure: BWR-2,3,4 ... i 4.0
THPCI inadvertent initiation: BWR-2,34 . ... ...t 3.9

Ability to monitor automatic operations of the HIGH
PRESSURE COOLANT INJECTION SYSTEM including:
(CFR: 41.7/45.7)

Turbinespeed: BWR-2,3,4 ... ... 3.6
System Flow: BWR-2,3,4 . . ..o 3.8
Systemlineup: BWR-2,3,4 ... ..o 3.9
Reactor pressure: BWR-2,3,4 ... ..o 4.2
Reactor water level: BWR-2,3,4 ... ... e 4.3*
Systemdischargepressure: BWR-2,3,4 ... ...ttt 3.8
Lightsandadarms. BWR-2,3,4 . ... ... i e 3.9
Condensate storagetank level: BWR-2,3,4 ........ ... 3.7
Responseto systemisolation: BWR-2,3,4 ..., 4.2*

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Turbinespeed controls: BWR-2,34 . ... 3.8
Flow controller: BWR-2,3,4 ... ... e 4.0*

NUREG 1123, Rev. 2 3.2-6
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE

A4.03 Turbinetemperatures: BWR-234 ..................... ..
A4.04 Magjor systemvaves: BWR-234 ........................
A4.05 Reactor water level: BWR-234 .......... ...,
A4.06 Reactor pressure: BWR-2,34 ... ... .. i
A4.07 Condensate storage tank level: BWR-234 ................
A4.08 Suppression pool temperature: BWR-234 ................
A4.09 Suppression pool level: BWR-234 ......................
A4.10 Systempumps: BWR-234 ... ... .
A4.11 Turning gear: BWR-2,34(P-Spec) ...,
A4.12 Turbinetripcontrols: BWR-234 ..............cccvvn..
A4.13 Turbinereset control: BWR-234 ........... ... ..ot
A4.14 System auto start control: BWR-2,34(P-Spec) .............

3.2-7
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

TASK: Perform lineups on the core spray system
Place core spray (CS) system in standby readiness
Monitor automatic operation of core spray system
Shutdown core spray cooling system
Perform core spray simulated automatic actuation test
Perform core spray pump operability test
Perform core spray system inop test
Conduct core spray - cold shutdown valve testing

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between HIGH PRESSURE CORE SPRAY
SYSTEM (HPCS) and the following:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Condensate transfer and storage system: BWR-56......................
K1.02 Suppression Pool: BWR-5,6 ...t
K1.03 Water leg (jockey) pump: BWR-5,6 . ...
K1.04 HPCSdiesel generator: BWR-5,6 ...
K1.05 Standby liquid control system: Plant-Specific ..........................
K1.05 Suppression pool cleanup system: BWR-56 ....................coo.t.
K1.07 ECCSroomcoolers: BWR-5,6 ...
K1.08 Component cooling water systems: BWR-56 ..........................
K1.09 Leak detection: BWR-5,6 .. ... ...t
K1.10 Suppression pool suction strainers: BWR-56 ..........................
K1.11 Adeqguate corecooling: BWR-5,6 ...
Kl.12 Reactor vessel: BWR-5,6 .. ... ..o
K1.13 Instrument nitrogen: BWR-5,6 . ...
K1.14 Plantair systems: BWR-5,6 ...
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Pump electrical power: BWR-56 .................cooiiiiiiii i
K2.02 Valveelectrical power: BWR-5,6 .. ...
K2.03 Initiation logic: BWR-5,6 ... ...\t
K3. K nowledge of the effect that aloss or malfunction of

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) will have

on following:

(CFR: 41.7/45.4)

K3.01 Reactor water level: BWR-5,6 ...........o i
K3.02 Standby liquid control system: Plant-Specific ..........................
K3.03 Adeguate corecooling: BWR-5,6 ...
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

K/A NO.

K4.

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

K5.

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

K6.

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

Al

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

IMPORTANCE
KNOWLEDGE RO

Knowledge of HIGH PRESSURE CORE SPRAY SYSTEM (HPCS)
design feature(s) and/or interlockswhich providefor

thefollowing:

(CFR: 41.7)

Preventswater hammer: BWR-56 ........ ... . i 29
Prevents over filling reactor vessel: Plant-Specific. .......................... 34
Preventspump over heating: BWR-5,6 ............... ... 2.3*
Testable check valve operation: BWR-56 ........... ..., 2.3*
Motor operated valve operation: BWR-56 ................. ... 24
Centrifugal pump operation: BWR-5,6 ..., 2.3*
Override of reactor water level interlock: Plant-

SPECITIC . oo 35

Knowledge of the operational implications of the

following concepts asthey apply to HIGH PRESSURE CORE
SPRAY SYSTEM (HPCS):

(CFR: 41.5/45.3)

Indications of pump cavitation: BWR-5,6 . ... 25
Heat removal (transfer) mechanism: BWR-56 .............................. 2.6
Systemventing: BWR-5,6 ... 24
Adeguate corecooling: BWR-5,6 .. ...t 3.8

K nowledge of the effect that aloss or malfunction of

the following will have on the HIGH PRESSURE CORE
SPRAY SYSTEM (HPCS):

(CFR: 41.7/45.7)

Electrical power: BWR-5,6 ... 3.6
Condensate storagetank water level: BWR-56 ..., 34
Component cooling water systems: BWR-56 ...t 25
Suppression pool suction strainer: BWR-56 ...t 25
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the HIGH PRESSURE
CORE SPRAY SYSTEM (HPCS) controlsincluding:

(CFR: 41.5/45.5)

HPCSTloOw: BWR-5,6 . ... oo e 3.6
HPCSpressure: BWR-5,6 .. ... oo e 34
Reactor water level: BWR-5,6 .. ... i 3.7
Reactor pressure: BWR-5,6 .. ... ..o 3.3
Suppression pool water level: BWR-56 ..., 3.3
Motor amps: BWR-5,6 . .. ..o 1.9*
Diesel loading: BWR-5,6 ... e 2.5*
Systemlineup: BWR-5,6 ... ... 3.1
3.2-9 NUREG 1123, Rev.
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.09 Condensate storage tank level: BWR-5,6 2.6
A2. Ability to (a) predict theimpacts of the following on

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) ; and (b)
based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Systeminitiation: BWR-5,6 . ...t 3.8
PumMp trips: BWR-5,6 ... ..o 3.6
Valveclosures: BWR-5,6 .. ...t 32
A.C. electrical failure: BWR-5,6 ....... ..ot 31
D.C. electrical faillure: BWR-5,6 . ... e 28
Corespray linebreak: BWR-5,6 ... 34
Pumpseal failure: BWR-5,6 ... i 2.6
Inadequate system flow: BWR-5,6 ... ...t 31
Lossof roomcooling: BWR-5,6 ........... i i 24
Valveopenings: BWR-5,6 ... ... ...ttt 2.7
Low suppressionpool level: BWR-5,6 ... 3.3
High suppressionpool level BWR-5,6 ... 3.3
Low condensate storagetank level BWR-56 ..................... ...l 34
High suppression pool temperature: BWR-56 ............................... 3.0
Clogged suppression pool suction strainers; BWR-56. ........................ 24

Ability to monitor automatic operations of the HIGH
PRESSURE CORE SPRAY SYSTEM (HPCS) including:
(CFR: 41.7/45.7)

Valveoperation: BWR-5,6 .. ... ..t 3.3
Pump start: BWR-5,6 ... ... 3.8
Systempressure: BWR-5,6 ... ... 3.6
System flow: BWR-5,6 ... ... 3.7
Reactor water level BWR-5,6 . ... ... 3.7
Lightsandadarms: BWR-5,6 ... i i 2.8

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

HPCSpump: BWR-5,6 . ... 37
SuctionVvalves, BWR-5,6 . ... ... 3.6
Injectionvave: BWR-5,6 ... ...\t 3.8
Minimumflowvalve: BWR-5,6 . .......... i i 31
Manual Initiation controls;: BWR-5,6 .. ...ttt 3.8
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3.8
3.7
34
3.2
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3.6
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4.06 Testable check valve: BWR-5,6 26
A4.07 Linefill pump: BWR-5,6 2.8
A4.08 Reactor water level: BWR-5,6 3.6
A4.09 Suppression pool level: BWR-5,6 34
A4.10 Reactor pressure: BWR-5,6 33
A4.11 System flow: BWR-5,6 3.8
A4.12 Systempressure: BWR-5,6 ... ... 34
A4.13 Lightsandadarms: BWR-5,6 ... i i 2.6
A4.14 Testreturnvalvee BWR-5,6 ... ... o 3.0
A4.15 Initiationreset: BWR-5,6 . ... ...ttt 3.6

3.2-11
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SYSTEM: 209001 L ow Pressure Core Spray System

TASK: Fill the core spray systems

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14

K2

K2.01
K2.02
K2.03

Perform lineups on the core spray systems

Place the core spray system in standby readiness

Monitor automatic operation of the core spray system

Shutdown the core spray cooling system

Fill the reactor cavity from the condensate storage tank with the core spray system
Perform core spray pump flow rate test

Perform core spray simulated automatic actuation test

Perform core spray pump operability test

Perform core spray subsys and low pressure coolant injection subsys discharge piping ventilation

Perform core spray system inop test
Conduct core spray motor operated valve operability test

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between LOW PRESSURE CORE SPRAY
SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Condensate storage tank: Plant-Specific .............. ... ... ... . ...
Torug/suppression POOl .. ..ot
Keepfill system ... ...
condensatetransfer system ... .
Automatic depressurization SyStem . ... ...
Plant air SystemS ...
D.C.eettrical power ... e
A.C. electrical POWEr ...
Nuclear boiler instrumentation ...,
EMergency generator .. ...t e
Drywell coolers: Plant-Specific .................co i i
ECCSIO0M COOIEIS ...ttt ittt e et e
Leak detection .. ... ...t e
REACIOr VESSEl ..o

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
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SYSTEM: 209001 L ow Pressure Core Spray System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09
K4.10

K5.

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

K6.

K6.01
K6.02
K6.03

the LOW PRESSURE CORE SPRAY SYSTEM will have on
following:
(CFR: 41.7/45.4)

Reactor water level .. ... . 3.8
AD S IOQIC .+ vt 3.8
EMergency generators ... ...ttt 2.9
Component cooling water SyStemsS ... ..ot 2.1*
Drywell cooling: Plant-Specific ........... ... i i 2.3

Knowledge of LOW PRESSURE CORE SPRAY SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Prevention of overpressurization of corespray piping ... 3.2
Preventswater hammer .. ... ... e 3.0
MOtOr COOlING oot 24
Linebreak detection ... ....... ..o 3.0
Pump minimum flow ... ... 2.6
Adequate pump net positivesuctionhead ......... ... 2.6
Pump operability testing . ... 2.8
Automatic system initiation . ..........c...iiii 3.8
LOad SEOUENCING . oot o ettt et 3.3
Testability of all operablecomponents ..., 2.8

Knowledge of the operational implications of the

following conceptsasthey apply to LOW PRESSURE CORE
SPRAY SYSTEM :

(CFR: 41.5/45.3)

Indications of pump cavitation ... ...........uiiiii e 2.6
Differential pressureindication .............cc i i 24
Testablecheck valveoperation . ...ttt 2.3
Heat removal (transfer) mechanisms ... 2.8
Sy M VENING ..ottt 25
Recirculation operation: Plant-Specific(BWR-1) ........................... 3.7

K nowledge of the effect that aloss or malfunction of

the following will have on the LOW PRESSURE CORE SPRAY
SYSTEM :

(CFR: 41.7/45.7)

A POEN 34

EMergency generators ... ...t 3.8

Torug/suppression pool water level ......... ... i 3.3
3.2-13 NUREG 1123, Rev.
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SYSTEM: 209001 L ow Pressure Core Spray System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K6.04 D PO . e
K6.05 ECCSIroom COOIEI(S) ..o
K6.06 Pump motor CoOlEr(S) ...oovv e
K6.07 Pump seal COOLEr(S) . ..ovii i
K6.08 Keepfill system ...
K6.09 Fireprotection: BWR-L ... ...
K6.10 ECCSroom integrity: Plant-Specific ................ ... ... oo i i
K6.11 ADS .

ABILITY
Al. Ability to predict and/or monitor changesin

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

parameter s associated with operating the LOW PRESSURE
CORE SPRAY SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Corespray floW ...
COre SPray PrESSUIE . .ottt ettt et e e et e e et ettt
Reactor water level .. ... ..
REACIOr PrESSUIE . ..o
Torug/suppression pool water level ......... ... i
MOtOr AMPS ..
Emergency generator 10ading ...
Sy EM lINEUD . . oot

Ability to (a) predict theimpacts of the following on

the LOW PRESSURE CORE SPRAY SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

PUMD IS o o
ValVECIOSUrES ...
AC HalUES
D.C. fallUrES ..
Corespray linebreak .......... i
Inadequate System flOW ... ... e
Lossof roomcooling ...
ValVE OPENINGS .« .\ttt
Low suppression pool level ... .
tHigh suppression pool temperature . ....... ...t
tLossof fireprotection: BWR-1 ... ... oot

SYSTEM: 209001 L ow Pressure Core Spray System

NUREG 1123, Rev. 2 3.2-14
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Tasks as noted previously

K/A NO.

A3.

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

A4

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11
A4.12
A4.13
A4.14

IMPORTANCE

ABILITY RO

Ability to monitor automatic oper ations of the LOW
PRESSURE CORE SPRAY SYSTEM including:
(CFR: 41.7/45.7)

ValVE OPEratiON ..\ e 3.6
PUMP Start . 3.8
SYSIEIM PIESSUIE . . . oottt e e e e et e e e e e e 35
Sy EM oW o 3.7
Reactor water level ... ... .. e 39
Lightsand alarms ... 3.6
Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)
L0 0=l Y o 11 o] o 1 3.8
SUCHIONVAIVES . . .ot e e e e 35
INJECtiON VAIVES ... 3.7
Minimal flIow VaEIVES . . ... 29
Manual initiation CoONtrols . ... e 3.8
Testablecheck VaIVES .. ... 24
Fil UMD o 2.7
Reactor water level ... ... 3.9
Suppression pool level ... 3.6
REACION PrESSUNE . . . o oottt e e e e e e e 3.9
Sy M I OW o 3.7
SYSIEM PrESSUIE . . oottt ettt et e e et e e 3.6
Lightsand alarms ... ... 34
Containment level: BWR-1 ... ... e 3.6
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SYSTEM: 256000 Reactor Condensate System

TASK: Perform lineups on condensate 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
K111
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17

Fill the condensate storage tank

Deaerate condensate system prior to startup

Fill condenser hotwells

Fill the condenser system

Cleanup the condensate system

Startup the condensate systems

Operate condensate pumpsin different combinations
Operate condensate booster pumps in different combinations
Operate hotwell pumps

Operate the hotwell dump and condensate transfer pump
Monitor condensate (and feedwater) system operation

Shut down the condensate system

Operate the low pressure heaters (operate the feedwater heaters)
Operate the low/intermediate pressure heaters

Operate the intermediate pressure heaters

Operate the feedwater heaters (writein)

Operate the condensate booster pumps forced lube oil pumps (writein)
What if hotwell level is high/low?

Perform lineups of the condenser air removal system
Monitor the condenser air removal system

Operate the mechanical vacuum pump(s)

Purge the offgasline

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationships between REACTOR CONDENSATE SYSTEM
and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Mainturbinge . ... .. 2.6
Reactor feedwater System . ... 3.3
HPCI: Plant-Specific ... ... 35
RCIC: Plant-Specific ...t 3.2
CRD hydrauliCS SyStem .. ..o 3.1
EXtraction steam System ... 2.7
SIAE CONAENSEY . ..ottt e e e 29
Gland seal steam condenser: Plant-Specific............... ...t 2.7
Offgascondenser: Plant-Specific .......... ... i i 2.9
Exhaust hood spray System ... 24
Plant air systems: Plant-Specific............. ... i i i i i 24
Isolation condenser: Plant-Specific ... 3.3*
Reactor water level ... ... 35
RHR (LPCI): Plant-Specific ... e 3.0
HPCS: Plant-Specific ... 3.6
R CU 2.6
ECCSkeep fill system: Plant-Specific ................ ... ... ..o oot 2.9*
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K1.18 Circulatingwater system . ...
K1.19 Component cooling water (secondary equipment) systems:

Plant-Specific ...
K1.20 Demineralized water storageand makeupsystem .................
K1.21 Steam seal evaporator: Plant-Specific..........................
K1.22 Offgassystem . ...
K1.23 Auxiliary steam system: Plant-Specific ...................0.0...
K1.24 Radwaste system: Plant-Specific..............................
K1.25 Main steam system: Plant-Specific ............................
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 SYSIEM PUMPS ..
K2.02 Motor operatedvalves ..............c i i
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR CONDENSATE SY STEM will have on following:

(CFR: 41.7/45.4)

K3.01 Mainturbine/maingenerator .............cc i i
K3.02 CRD hydraulicssystem . ...t e
K3.03 Extractionsteamsystem ............ ... o
K3.04 Reactor feedwater system ...............cooi i i i
K3.05 HPCI: Plant-Specific ..............cc i i
K3.06 RCIC: Plant-Specific ...
K3.07 Isolation condenser: Plant-Specific ...........ccooviiiiiinnn.
K3.08 SIAE
K3.09 OffgaS oo
K3.10 Gland seal steam system: Plant-Specific .......................
K3.11 Reactorwater level . ... ...
K3.12 HPCS: Plant-Specific ............ ... o i i i
K3.13 Mainsteam system . ...
K4. Knowledge of REACTOR CONDENSATE SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

K4.01 Condensate and/or booster pump auto start: Plant-

SPECIfiC ..o
K4.02 CRD pUMP SUCHION . . oottt e
K4.03 Condensate and/or booster pump protection .....................
K4.04 Maintenance of water quality .............. ... ... o oo
K4.05 Maintenance of 100% system flow if afeedwater string

isolates: Plant-Specific................. ... o i i i

3.2-17
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K4.06 Control of extraction steam
K4.07 Cascading heater drains
K4.08 Dedicated ECCS water supply: Plant-Specific ...............................
K4.09 Initial main condenser VaCUUM ... ...ttt
K4.10 Non-condensablegasremoval ............... o
K4.11 Isolation of SJAE'son low flow: Plant-Specific ...,
K5. Knowledge of the operational implications of the

following concepts asthey apply to REACTOR CONDENSATE

SYSTEM :

(CFR: 41.5/45.3)
K5.01 Sy EMVENING ..ottt
K5.02 Water conductivity measurement ... ...
K5.03 Heat exchanger level operation. ... i e
K5.04 [ON EXCNANGE PrOCESS .+« v vttt e
K5.05 Deaeration of CONAENSALE .. ... ...t i
K5.06 Air operated valve Operation ... ...
K5.07 Level controller operation. ...
K5.08 Heat removal (transfer) mechanisms ..............co i
K5.09 Pump cavitation ...........
K5.10 AT geCtion OPEration . ... ...
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR CONDENSATE

SYSTEM :

(CFR: 41.7/45.7)
K6.01 Plant air Syl emMS . ..o
K6.02 CirculatingWater SyStem ... ..o
K6.03 EXtraction steam System ...
K6.04 A PO .
K6.05 Component coolingWater SyStemMS . .. ..ottt
K6.06 Reactor feedwater System . ...
K6.07 Demineralized water storageand makeupsystem ...
K6.08 Mainturbinge . ... ..
K6.09 Offgas Sy St emM . ..o
K6.10 Main Steam Sy S M . . . oo
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR
CONDENSATE SYSTEM controlsincluding:
(CFR: 41.5/45.5)

A1.01 Systemflow ...
A1.02 PUMp amps ...
A1.03 SYSIEM PrESSUIE . ..ottt et
Al104 Hotwell level .. ...
A1.05 Condensate storagetank level ............. ... ... ... ... L.
A1.06 Reactorwater level . ...
A1.07 System IlinEUD . ..o
A1.08 Systemwater quality .........
A1.09 Feedwater temperature. ...
A1.10 CoNdENSEr VBCUUIM .. .ottt e e e et
A2. Ability to (a) predict theimpacts of the following on

the REACTOR CONDENSATE SYSTEM; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

A2.01 PUMP IS .o
A2.02 ValVeCIOSUIES . . . oo
A2.03 ValVEOPENINGS .« .\t
A2.04 A.C.power faillureS. . ...
A2.05 Inadequate system flow .. ...
A2.06 Lowhotwell level ... ...
A2.07 Highhotwell level .......... ... ... ... . i i,
A2.08 Highfeedwater heaterlevel ................ ... ... ... ... ...,
A2.09 Low feedwater heater level ....... ... ... i,
A2.10 Manturbinetrip..........c
A211 Lossof circulating water system ............. ...
A2.12 L oss of equipment component cooling water systems .............
A2.13 Lossof applicableplantairsystems ............................
A2.14 Low Condensate storagetank level .............................
A2.15 Abnormal water quality ..........c.c i
A2.16 High demineralizer differential pressure ........................
A2.17 Feedwater heater string trip: Plant-Specific .....................
A2.18 LOSSOf SIAE ..o
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23
2.8
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3.0
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3.3
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3.0
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A3. Ability to monitor automatic operations of the REACTOR

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11
A4.12
A4.13
A4.14
A4.15

CONDENSATE SYSTEM including:
(CFR: 41.7/45.7)

NV alVE OPE Al ON . . vt
PUMPD StartS . ..
SYSIEM PrESSUIE . . . oottt et et et e et e ettt
Sy M I OW o
Lightsand alarms ...
Hotwell [evel .. ..o e
Feedwater heater level ... ... e
Feedwater temMpPEratUre . . . ..o
Feedwater heater drain tank level: Plant-Specific .............................

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Hotwell condensate/ condensate booster pumps . ...
System motor operated ValVeS . ... ...
Hotwell level controls . .. ... ..o e
Minimum flow VaIVES . . . ...
Sy M I OW o
SYSIEM PrESSUIE . . oottt ettt et e e et e e
Lightsand alarms ... ...
Reactor water level ... ...
Systemwater QUAlILY ... ..o
Feedwater tempPeratUre . . . ..o
Condensate storagetank level ......... ... i i i
Feedwater heater level: Plant-Specific ............... ... ... .. .o oot
COoNAENSEr VBCUUIM . . o oottt e ettt e e e et e e e ee e
Feedwater heater drain tank level: Plant-Specific ............................
Air glectors: Plant-SpecifiC .. ...
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3.3
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

TASK:  Lineup thereactor coreisolation cooling (RCIC) system

Manually operate and adjust reactor core isolation cooling system flow with the turbine governor

Manually initiate startup of the reactor coreisolation cooling (RCIC) system
Operate RCIC pump in different modes
Monitor RCIC operation

Shutdown RCIC
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between REACTOR CORE ISOLATION

COOLING SYSTEM (RCIC) and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 Condensate storageand transfersystem ..., 35
K1.02 Nuclear boiler system ... oo i i 35
K1.03 SUPPrESSION POOL .. oo 3.6
K1.04 MaiN CONENSEr e 2.6
K1.05 Residual heatremoval system ..............c i i 2.6
K1.06 Plant air systems: Plant-Specific.................. ... oo 2.3*
K1.07 Leak detection . ...ttt 31
K1.08 Linefill pump: Plant-Specific ............... ... ..o o i i 3.3
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Motoroperated valves . ... 2.8*
K2.02 RCIC initigtionsignals (I0gic) ... 2.8*
K2.03 RCICflow controller . ...... ... e 2.7*
K2.04 Gland seal compressor (VaCUUM PUMP) .« v v v v v v ettt eeeeeeeeeens 2.6*
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) will

have on following:

(CFR: 41.7/ 45.4)
K3.01 Reactorwater level . ... 3.7
K3.02 Reactor VESSEl Pressure . ... 3.6
K3.03 Decay heatremoval ............. i 35
K3.04 Adequate Core COOlING . .. 3.6
K4. Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM

(RCIC) design feature(s) and/or interlockswhich

providefor thefollowing:

(CFR: 41.7)
K4.01 Prevent water hammer: Plant-Specific ................................ 2.8
K4.02 Prevent over fillingreactorvessel ................ ... ... o oo oo 3.3
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35
3.6
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.03 Preventspumpoverheating . ... 2.9
K4.04 Preventsturbine damage: Plant-Specific ................. ... ... ... ... ... 3.0
K4.05 Prevents radioactivity release to auxiliary/reactor

bUIldINg ... 3.2
K4.06 Manual iNitiation. ... ... 35
K4.07 Alternate suppliesof Water .. ... 3.6
K5. Knowledge of the operational implications of the

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

K6.

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

Al.

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

following concepts asthey apply to REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC):
(CFR: 41.5/45.3)

Indications of pump cavitation . ...........c...uiiiiiii e 2.6*
Flow indication . . ... ... 31
Differential pressureindication .............cc i i 2.6
Testablecheck valveoperation ... 2.6
Centrifugal pump operation . ...t 2.4*
TUrDINEOPEratioN . . ..o vttt 2.7*
ASSISECOrECOOIING .« v vt 3.1

K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC):

(CFR: 41.7/45.7)

Electrical pOWEr ... ..o 34
Plant air Syl emMS . ..o 2.2*
Suppression pool water SUPPIY ..o v oo 35
Condensate storageand transfer system ... 35
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC) controlsincluding:
(CFR: 41.5/45.5)

RCICIOW . . et 3.7
RCIC PIrESSUIE . . . ettt e e e e e e e e e 33
Reactor water level .. ... 4.0
REBCION PrESSUNE . . . o oottt et e e e e e e 3.6*
RCICturbinespeed ... ... 3.7
Condensate storagetank level ......... .. i i 3.2
Suppression pool level . ... ..o 3.3
SUPPression POOI tEMPEratUre . . .. ..ot 35

NUREG 1123, Rev. 2 3.2-22

3.0
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35
35
3.6

2.6*
31
2.6
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35
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A2. Ability to (a) predict theimpacts of the following on

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

A3.

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

A4.

A4.01
A4.02
A4.03
A4.04

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/45.6)

Systeminitiationsignal . ... 3.8
LI 1 = (] o 3.8
ValVECIOSUIES . . . et e e 34
AL POWEN [0S . . vttt e 2.3*
D POWEN [0S oottt 3.3
Lossof applicableplantair systems ... i 2.2*
Lossof lUDEOIl .. ... 31
Lossof lubeoil cooling ... 3.0
L 0SS Of VaCUUM PUMID . o oo oot 2.9
Turbinecontrol systemfailures ........... ... o i 3.1
Inadequate SysStem fFlOW ... ... e 3.1
VAV OPENINGS .« .\ttt e 3.0
Lossof roomcooling ... 2.9
Rupturedisc failure: Exhaust-Digphragm ...t 3.3
Steam linebreak . ... ..o 3.8
Low condensate storagetank level ........... ... . 35
Highsuppressionpool level ............ ... i i i 3.2
Low suppressionpool level ... . 3.1
High suppression pool temperature ... 35

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

NV alVE OPE Al ON . . v\ 35
TUrDINESAMUD . .ot 3.6
SYSIEM PrESSUIE . . . oottt e ettt e e et e e e e 3.7
Sy M I OW oo 3.6
Reactor water level .. ... 3.9
Lightsand alarms ... 35

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

RCICturbinespeed ... ... 3.7

Turbinetripthrottlevalvereset ... i 3.9

Sy EMVEAIVES ..o 34

Manually initiated controls ... 3.6
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3.7
3.7
3.3
2.3*
3.3
2.2*
31
31
3.0
31
3.2
3.0
3.0
34
3.8
34
34
3.2
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35
35
3.6
35
3.9
34

3.7
3.9
3.3
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4.05 Reactor water level .. ... 4.1
A4.06 Suppression pool 1evel ... ... 3.6
A4.07 REACION PrESSUIE . . . oottt e e e e e e e e 3.9
A4.08 Sy M I OW o 3.7
A4.09 SYSIEM PrESSUIE . . oottt et e et e e et e e 3.7
A4.10 Lightsand alarms ... ... 3.6
A4.11 Condensate storagetank level ......... ... i i 35
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4.1
3.7
3.8
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SYSTEM: 259001 Reactor Feedwater System

TASK: Perform lineups on the reactor feedwater 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
K111
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18

K1.19
K1.20
K1.21

K2

K2.01
K2.02

Fill the reactor feedwater system

Start areactor feed pump

Monitor operation of areactor feedwater pump

Secure areactor feed pump

Operate feedwater manual/automatic transfer switch (for individual feed regulator valve)
Operate vessel level master control station

Operate feedwater low flow startup valve

Take local/manual control of feedwater regulating valves

Operate the reactor feed pump seal injection system

Secure the reactor feedwater system

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between REACTOR FEEDWATER SYSTEM
and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)
REACIOr VESSEl .. o 3.6
HPCI: Plant-Specific ... 3.6
R CU e 2.7
Extraction steam System . ... 2.8
CoNdensate Sy St eM . . ..ot 3.2
Plant air SYStemMS . ..o 2.9
A.C.eleCtrical POWET ...\ 2.9
Reactor water level control system ............. ... o i 3.6
Reactor water level .. ... 3.8
Component coolingwater SyStemS ... ..ottt 2.7
RFPIUbeoil system ... 2.7
RFP turbine seal steam system: TDRFPsOnly ............................. 2.6
Main turbine generator: Plant-Specific..................... ... ... ... ... 25
RCIC: Plant-Specific ... 3.1
RHR: Plant-Specific ... 3.0
RECITCUIALION .. 31
Heater drains: Plant-Specific .............co i i 24
Fire protection system (emergency cooling): Plant-
SPECITIC . oot 24
tRedundant reactivity control system: Plant-Specific.. ..................... 3.0
Mainsteam system: TDRFPs-ONlY ... 3.1
DL E et C POWEr ..o 24
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
Reactor feedwater pump(s): Motor-Driven-Only ........................... 3.3
System motor operated ValVeS . . ... ..o 2.1*
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3.7
3.8
29
29
3.2
3.0
29
3.7
3.8
2.7
2.7
2.6
25
31
31
31
24

2.6
3.3*
3.2
25

3.3
2.2*
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SYSTEM: 259001 Reactor Feedwater System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K2.03 RFP auxiliary Oll pUMPS . ... 2.3*
K3. K nowledge of the effect that aloss or malfunction of

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12

K4.

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

K4.10

K4.11

K5.

K5.01
K5.02
K5.03

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

Reactor water level ... ... 3.9
Reactor water level control system ...............c i i 3.8
HPCI: Plant-Specific ... 3.3
R CU . 25
Recirculationpump NPSH ... ... 2.9
Coreinlet subcooling . ... 3.1
CoNdensate Sy St eM . . ..o 3.0
RO C 29
EXtraction steam System ... 25
HPCS: Plant-Specific ... 3.2*
RHR: Plant-Specific ... 3.3*
REACIOr POWES . . . e 3.8

Knowledge of REACTOR FEEDWATER SYSTEM design
feature(s) and/or interlockswhich providefor the
following:

(CFR: 41.7)

Auto start of the RFP's: Plant-Specific ... 3.8
Feedwater heating . ... 2.8
REPMIiniMum flow .. ... 2.7
Dispersal of feedwater inthereactorvessel ................................. 25
REP ProteCtioN ... o 2.7
REPIUDCEION. . . . 25
RFP motor cooling: Motor-Driven-Only ..., 25
RFPturbineseals: TDRFPSONY .. ..o e 2.3

System isolation from the reactor vessel (check
valves, double valveisolation inside/ outside

COMAINMENE) . ..ottt 3.2
Feedpump runbacks: Plant-Specific ............. ... ... . o i i 3.1
Recirculation runbacks: Plant-Specific............... ... ... ... o oo 35

Knowledge of the operational implications of the

following concepts asthey apply to REACTOR FEEDWATER
SYSTEM :

(CFR: 41.5/45.3)

Sy EMVENING ..ottt 2.4*
Water NamMMEr .. 25
Turbineoperation: TDRFPSONIY . ... e 2.8
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3.9
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3.3
25
29
31
3.0
29
2.6
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3.9

4.0
29
2.7
2.6
2.8
2.6
2.6
24

3.3
34
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24
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SYSTEM: 259001 Reactor Feedwater System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR FEEDWATER

SYSTEM :

(CFR: 41.7/45.7)
K6.01 Plantair systems . ...
K6.02 Condensate system . . ...t
K6.03 A.C.electrical pPOWEr ... ..
K6.04 EXtraction Steam .. ... ...
K6.05 Component coolingwater systems . ...
K6.06 Plant servicewater ... ...
K6.07 Reactor water level control system ............................
K6.08 Reactor feedwater pump motor ventilation: Motor-

Driven-Only ...
K6.09 Reactor feedwater pump lubeoil system ........................
K6.10 RFPturbine sea system: TDRFPsOnly .......................
K6.11 Mainsteam: TDRFPSONly ...t
K6.12 D.C.electrical power ...
K6.13 tRedundant reactivity control: Plant-Specific ...................
K6.14 Heater drains: Plant-Specific ..................... ... ... ...

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR
FEEDWATER SYSTEM controlsincluding:
(CFR: 41.5/45.5)

A1.01 Feedwater flow/pressure ...
A1.02 Feedwater inlet temperature ...
A1.03 RFP motor amps. Motor-Driven-Only .........................
A1.04 RFP turbine speed: Turbine-Driven-Only .......................
A1.05 RFP turbine control valve position: Turbine-Driven-

ONlY o
A1.06 Feedwater heater level ......... .. i i
A2. Ability to (a) predict theimpacts of the following on

the REACTOR FEEDWATER SYSTEM ; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

A2.01 PUMP D . .
A2.02 Feedwater heater isolation................... ..o,
A2.03 Lossof condensate pump(s) . ...ovvvi i
A2.04 Lossof extractionsteam ................cc i i

3.2-27
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34
31
29
2.7
2.7
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2.1*
29
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2.8
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SYSTEM: 259001 Reactor Feedwater System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
A2.05 L oss of applicable plant air systems
A2.06 Lossof A.C. electrical power
A2.07 Reactor water level control system malfunctions .............................
A2.08 Lossof D.C. electrical power ...
A2.09 tTDRFP steam inlet pressure flow: Plant-Specific...........................
A3. Ability to monitor automatic operations of the REACTOR

FEEDWATER SYSTEM including:

(CFR: 41.7/45.7)
A3.01 RFP auto start: Plant-Specific ...............c oo i i
A3.02 Motor amps. Motor-Driven-Only ... i
A3.03 Sy M I OW o
A3.04 Reactor water level ... ...
A3.05 Feedwater inlet temperature . ...
A3.06 PUMP diSCharge PreSSUNe . .. oot
A3.07 FWRV POSItiON . ..o
A3.08 Turbinespeed: TDRFPS-ONIY .. ..ot
A3.09 Lightsand alarms ... ...
A3.10 PUMID I DS . oo
A3.11 Reactor feedpump runbacks: Plant-Specific.................................
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Sy M I OW o
A4.02 Manualy start/control aRFPITDRFP ...
A4.03 Feedwater heater/drain controls . ........ ... e
A4.04 Sy EMVEAIVES .. o
A4.05 Reactor water level ... ...
A4.06 Feedwater inlet temperature . ...
A4.07 PUMP diSCharge PreSSUNe . .. oo
A4.08 FWRV POSItiON . ..o

NUREG 1123, Rev. 2 3.2-28

3.0
3.2
3.8
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2.7

35
25
3.2
3.7
3.2
31
3.2
2.7
3.0
34
3.7

35
3.7
3.0
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SYSTEM: 204000 Reactor Water Cleanup System

TASK: Perform lineups on the reactor water cleanup 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
K111
K1.12

K1.13
K1.14
K1.15
K1.16

Startup the reactor cleanup system
Operate the reactor cleanup system while reducing reactor pressure
Place the reactor water cleanup system in operation with the reactor at rated pressure

Remove the reactor cleanup (RWCU) system from service with the reactor at rated pressure

Return drained system to service with the reactor at rated pressure

Route primary system water to the main condenser hotwell

Operate the reactor cleanup system to conduct blowdowns

Route primary system water to radwaste

Drain the reactor cavity and equipment pool to the hotwell viathe reactor cleanup system
Monitor the reactor water cleanup system (writein)

Place the reactor water cleanup system in operation with the

( )reactor at rated temperature (writein)

Remove the reactor cleanup system from service with the reactor at rated temperature (writein)

Return drained system to service with the reactor at rated temperature (writein)
Perform reactor cleanup simulated automatic actuation test

Perform reactor cleanup isolation logic system functional test

Conduct reactor cleanup valvetesting

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between REACTOR WATER CLEANUP
SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

REACION VESSEl . . . oo
Recirculation system: Plant-Specific ................ ... ... o i i
Reactor feedwater System . ...
Component coolingWater SyStemMS . .. ..ottt
Plant air Syl emMS . ..o
MaiN CONOENSEr . ettt
RAOWESE . . ..
B et e
Reactor water level . .. ... e
Reactor water QUality . ...
PO ISINSSSS ..t

Condensate storage and transfer system: Plant-

SPECITIC . oot
RHR system: Plant-Specific ............cc i
Processsample system ... ...
Leak detection: Plant-Specific............co i i
CRD system: Plant-SpeCific ...
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3.3
3.0
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2.6
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SYSTEM: 204000 Reactor Water Cleanup System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K2. Knowledge of electrical power suppliestothe

K2.01
K2.02

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
K4.08

K5.

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

following:
(CFR: 41.7)

PUMIDS .. 2.3*
ValVEIMOIOIS . . . et e e e e e e e e e 2.0*

K nowledge of the effect that aloss or malfunction of

the REACTOR WATER CLEANUP SYSTEM will have on
following:

(CFR: 41.7/ 45.4)

Reactor water qUality . ... 3.2
Reactor water level ... ... 31
Component coolingWater SyStemMS ... ..ottt 24
Reactor water temperature ... ... ...t 2.6
AratemMpPEratUre . . ... e 2.4*
Arearadialion leVElS. . ... ..o 2.6
Drywell temperature ... 2.1*
DryWeEll PreSsUre ..o 2.2*

Knowledge of REACTOR WATER CLEANUP SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

PUMP ProteCtion . ... 25
Piping over-pressurization protection: Plant-Specific ........................ 2.7
Over temperature protection for systemcomponents ......................... 2.9
System isolation upon-receipt of isolationsignals .. ........................... 35
Doublevalveisolation fromthereactor ........... ... 3.0
Maximize plant efficiency (use of regenerative heat

EXCNANGE) . .o e 2.6
Draining of reactor water to variouslocations ................... ... ... ... 2.9
Reducing reactor pressure upstream of low pressure

piping: LP-RWCU ... .. 3.3

Knowledge of the operational implications of the
following concepts asthey apply to REACTOR WATER
CLEANUP SYSTEM :

(CFR: 41.5/45.3)

Electro/ pneumatic converter operation. ... i i i 1.9*
Control device operation . ...t 2.2*
Demineralizer Operation . ...t 24
Heat exchanger operation ...t e e 2.7
FIOW CONtrollers . . ..o 2.6
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2.1*

3.6
31
24
2.6
2.4*
2.7
2.2*
2.3*

25
29
29
3.6
31

2.8
29

34

2.1*
2.2*
25
2.7
2.6



SYSTEM: 204000 Reactor Water Cleanup System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K5.06 Pressure controllers. . . ... .o o 2.6*
K5.07 Conductivity Measurement . ...ttt 25
K5.08 Temperalure MeasUreMENt . ... ...ttt e e e et e e e i 2.6
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR WATER CLEANUP

SYSTEM :

(CFR: 41.7/45.7)
K6.01 Component coolingWater SyStemMS ... ..ottt 3.1
K6.02 MaiN CONOENSEr .ttt e e e 24
K6.03 RAOWESE . . .o 24
K6.04 Plant air Sy Sl emMS . ..o 2.7
K6.05 AL G PO 2.6
K6.06 Reactor feedwater System . ... 2.4*
K6.07 SBLCIOGIC . ettt et e 33
K6.08 PO S N S SS . . 35
K6.09 CRD hydraulics: Plant-Specific ... 2.7

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR WATER

CLEANUP SYSTEM controlsincluding:

(CFR: 41.5/45.5)
Al.01 Reactor water level .. ... .. 31
A1.02 Component cooling water temperature ...t 2.9
A1.03 Reactor water temperature ... ... ..ot 2.8
A1.04 Sy M I OW oo 2.8
A1.05 SYSIEM PrESSUIE . . . oottt e ettt e e et e e e e 2.6
A1.06 SYSIEMIEMPErAIUrE . . . oot e e e e 2.8
A1.07 RWCU drainflow . .. ... e 29
A1.08 Main condenser hotwell level .......... .. i 23
A1.09 Reactor water conductivity ... 3.0
A2. Ability to (a) predict theimpacts of the following on

the REACTOR WATER CLEANUP SYSTEM ; and (b) based on

those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)
A2.01 Lossof component coolingwater ............oo i 3.2
A2.02 Pressure control valvefailure: LP-RWCU ... 3.2
A2.03 Flow control valvefailure ...... ... .. i 29
A2.04 PUMID I DS oo 2.7
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2.6
2.6

3.3
24
24
2.8
2.6
2.4*
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35
29

3.2
29
29
2.8
2.6
2.8
29
23
3.2

34
3.2
29
29
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SYSTEM: 204000 Reactor Water Cleanup System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY
A2.05 VAV OPENINGS .« vttt e
A2.06 AC allUre .o
A2.07 Lossof plant air Systems . ...
A2.08 RWCU pumpsed faillure . ... e
A2.09 LOSSOf rOOM COOIEIS ...ttt e e
A2.10 ValVECIOSUIES . . . et e e
A211 Inadequate system flow: Plant-Specific ...
A2.12 Excessivedrain flow rates . . ... ...t
A2.13 Signal received which resultsin asystemisolation ...........................
A2.14 Systemhightemperature . ...
A2.15 Cleanup demineralizer high differential pressure .............................
A3. Ability to monitor automatic operations of the REACTOR

A3.01

A3.02
A3.03
A3.04

A3.05
A3.06

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09

WATER CLEANUP SYSTEM including:
(CFR: 41.7/45.7)

System pressure downstream of the pressure regulating
vave LP-RWCU .. ...
Reactor water qUality . ...
Responseto systemisolations .............cc i i
Response to interlocks and trips designed to protect

SYSLEM COMPONENTS . . . oottt ettt et e e et e e e
Reactor water temperature ... ... ...t
Lightsand alarms ... ...

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

SYSOM PUMPS . . . ettt e et e e e e e e e e
Valve controllers ... ...
RWCU drainflow regulator ...........c i i
Heat exchanger Operation ........ ..o e e
SYSIEM PrESSUIE . . . oottt e ettt e e et e e e e
Sy M I OW oo
SYSIEMIEMPErAIUrE . . . oot e e e e
Reactor water level ... ...
Reactor water temperature ... ..ot e
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3.3
3.2
3.6

35
2.8
31

3.0
29
31
2.8
2.8
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SYSTEM: 259002 Reactor Water Level Control System

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14
K1.15
K1.16

K2

K2.01
K2.02

Operate feedwater manual/automatic transfer switch (for individual feed regulator valve)

Operate vessel level master control station

Operate feedwater low flow startup valve

Place the high pressure (feedwater) coolant injection system (FWCI) in standby readiness

Monitor the high pressure (feedwater) coolant injection system operation

Return the high pressure (feedwater) coolant injection system to standby readiness after automatic
initiation

Perform high pressure (feedwater) coolant injection operability test when reactor core isolation coolant
isinoperable

IMPORTANCE
KNOWLEDGE RO SRO

K nowledge of the physical connections and/or cause-
effect relationships between REACTOR WATER LEVEL
CONTROL SYSTEM and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

RS 3.8 39
Mainsteam flow ... ... 3.2 33
Reactor water level .. ... .. 3.8 39
Reactor feedwater flow . ... o 35 3.6
Reactor feedwater system ... 3.6 3.7
Plant air Syt emMS ... 3.0 31
Rod worth minimizer: Plant-Specific ................ ... ... oo i 2.6 2.7
Recirculation system: Plant-Specific ................ ... ... oo i i i 3.2 3.2
Psat/T sat (COMPeNnsation) ..o e e e e 2.9 3.0
Emergency generator(s): FWCI/HPCI ........... ... .. i, 2.9 3.0
Drywell pressure: FWCI/HPCL ... e 3.0 3.2
Emergency condensate transfer pump: FWCI/HPCI .......................... 2.6* 2.6*
CONdENSaAe SY S M ..ottt 3.2 3.2
MaintuUrDINg . ..o 29 3.0
Recirculation flow control system ............ ... i i i 3.2 3.2
HPCI: Plant-Specific ... 34 35
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

Reactor water level control systemcircuits ................cooi i 2.4* 2.7
Feedwater coolant injection (FWCI) initiation logic:

FWCIHHPC . e e 3.5 3.5*
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SYSTEM: 259002 Reactor Water Level Control System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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
K4.07
K4.08
K4.09

K4.10
K4.11
K4.12
K4.13
K4.14
K4.15

K4.16
K4.17

the REACTOR WATER LEVEL CONTROL SYSTEM will have on
following:

(CFR: 41.7/ 45.4)

(CFR: 41.7/45.5t045.8)

Reactor water level .. ... . 3.8
Reactor feedwater system ... 3.7
Rod worth minimizer: Plant-Specific ................ ... ... . ..o oo 2.7
Recirculation system: Plant-Specific ............... ... .. . o i i i 2.9
Recirculation flow control system ............ ... i i 2.8
MaintuUrDINg . ..o e 2.8
Reactor water level indication ............ .o 3.4*

Knowledge of REACTOR WATER LEVEL CONTROL SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Ensuring adeguate NPSH for recirculation pumps:

Plant-SpecifiC .. ... 3.0
Bypassing of the RWM: Plant-Specific .................... ... ..ot 2.8
Reactor feedpump runout protection: MDFP .................. ... ...t 2.8*
Reactor water level setpoint setdown following a

(7201 (0] g = 0 29
Psat/T sat (CoOmMPensation) ... 2.9
Control signal failure . ... 3.1
TDRFP 20% power interlock: TDRFP ... 3.1
TDRFPspeed control: TDRFP ... ..o 2.9
Single element control (reactor water level provides

theonlY INPUL) . ..o 3.1
Three element control (main steam flow, reactor

feedwater flow and reactor water level provideinput) ......................... 34
DPcontrol: Plant-Specific ... 3.3
Manual and automatic control of thesystem ................................ 35
FWRV l0CKUD . oo 35
Selection of various instruments to provide reactor

Water [eVEl TNPUL . .. e 34
Automatic initiation of the feedwater system upon

receipt of an ECCSinitiationsignal: FWCI/HPCI ........................... 4.5*
Dedication of feedwater string(s) to ECCS: FWCI/HPCI ...................... 4.5*
Simultaneous Manual and Auto operation of the system

(l,e. LFPinAuto, LFPinManual) ............c i 3.1
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3.8
3.7
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3.0
29
2.8
34

31
3.0
2.8

29
29
3.2
3.3
3.0

31
34
3.3
34
3.6
34

4.5*
4.5*
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SYSTEM: 259002 Reactor Water Level Control System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE
K5. Knowledge of the operational implications of the

following concepts asthey apply to REACTOR WATER
LEVEL CONTROL SYSTEM :
(CFR: 41.5/45.3)

K5.01 GEMAC/Foxboro/Bailey controller operation: Plant-

SPECIfIC oo
K5.02 Electro/ Pneumatic converter operation ........................
K5.03 Water level measurement ............. i
K5.04 MOISIUrE CaITYOVEr ..ottt e
K5.05 Moisturecarryunder . ...
K5.06 PUumprunout . ......... .
K5.07 Turbine speed control mechanisms: TDRFP ....................
K5.08 Heat removal mechanisms; FWCI .......... ...t
K5.09 tAdequate corecooling: FWCI ... ... i
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR WATER LEVEL
CONTROL SYSTEM :
(CFR: 41.7/45.7)

K6.01 Plantair systems ...
K6.02 A POWEN
K6.03 Mainsteam flowinput ............ ... .. i i
K6.04 Reactor feedwater flow input ................ ... ... ... ...
K6.05 Reactor water level input ................ ... .. o i
K6.06 Reactor pressure/temperature input (for water level

INPUt COMPENSALION) ..ottt
K6.07 Drywell pressureinput: FWCIL .............. ..o
K6.08 L oss of dP across startup level control bypass valve:

Plant-Specific ..........c i

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR WATER
LEVEL CONTROL SYSTEM controlsincluding:
(CFR: 41.5/45.5)

A1.01 Reactorwater level . ...
A1.02 Reactor feedwater flow ...t
A1.03 REACIOr POWES . . .
Al1.04 Reactor water level control controller indications ...............
A1.05 FWRV/startup level control position: Plant-Specific. ............
A1.06 Feedwater string(s) selected for FWCI: FWCI ..................
A1.07 TDRFPspeed: TDRFP ...

3.2-35

RO
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24
3.2
23
23
24
2.7
3.8
4.2*

3.2
34
31
31
35

2.7
3.0*

2.7

3.8
35
3.8
3.6
29
3.3*
2.6

2



SYSTEM: 259002 Reactor Water Level Control System

K/A NO.

A2.

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

A3.

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

A3.07
A3.08
A3.09
A3.10

A4.

A4.01
A4.02
A4.03
A4.04

A4.05
A4.06

IMPORTANCE
KNOWLEDGE

Ability to (a) predict theimpacts of the following on

the REACTOR WATER LEVEL CONTROL SYSTEM ; and (b) based
on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Loss of any number of mainsteamflowinputs...............................
Loss of any number of reactor feedwater flow inputs .........................
Lossof reactor water level input .............
RFP runout condition: Plant-Specific ............... ... ... ... oo oo
Lossof applicableplantair systems .............c i i
Lossof controller signal output . ...
Lossof comparator biassignal ...........c
Receipt of an ECCSinitiationsignal: FWCI ............... ... ... ... ...
FWCI systemfailuredarm: FWCI ............ .. i i

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

Runout flow control: Plant-Specific ............... ... .. oo i i
Changesinreactorwaterlevel ......... ... i
Changesinmainsteamflow ......... ... . i i
Changesinreactor feedwater flow ......... ... . i i
Changes N reattor POWEr ..ottt e
Reactor water level setpoint setdown following a

reactor scram: Plant-Specific ............ ... . o i
FWRV l0CKUD . oo
FWCI systeminitiation: FWCI ... e
Transfer of system from flow control to level control

MOAE. PGl .
TDRFPlockup: TDRFP ..o e

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

All individual component controllersin the manua
070701
All individual component controllersin the automatic
070701
All individual component controllers when transferring

from manual to automaticmodes . ... ...t
FWRV lockupreset controls ... e
Runout flow control reset controls: Plant-Specific ..........................
DP/Single/three element control selector switch:

Plant-SpecifiC ... ..o

SYSTEM: 259002 Reactor Water Level Control System
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RO

34
34
3.7
31
34
34
25
4.5*
4.0

3.0*
34
3.2
3.2
34

3.0
3.6
4.0

4.3
3.0

3.6
3.6
3.6
3.6
35

3.2



IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
A4.07 All individual component controllers when transferring

from automatic to manual mode 3.8 3.6
A4.08 Manually initiate FWCl: FWCI 45  45*
A4.09 TDRFP lockout reset: TDRFP 34 31
A4.10 Setpoint setdown reset controls: Plant-Specific 3.1 29
A4.11 High level lockout reset controls: Plant-Specific 35 3.3
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

TASK: Perform lineups on the low pressure coolant injection 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
K111
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18

K2

K2.01
K2.02
K2.03

Place the low pressure coolant injection system in standby readiness

Monitor operational sequence of low pressure coolant injection (LPCI) system
Secure the low pressure coolant injection system

Perform LPCI subsystem logic system functional test

Perform LPCI mode inoperable test

Perform LPCI mov power supply simulated auto. act test and battery serv. tests
Conduct L PCI independent power supply weekly battery test

Conduct L PCI independent power supply performance discharge test

Perform low pressure coolant injection sound analysis and flow test (writein)

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationshipsbetween RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Condensate storage and transfer system: Plant-

SPECITIC . oo 2.8
SUPPIESSION POOL .ot 3.9
Condensatetransfer . ... ... o 2.5*
Keep fill system .. ... 3.3
Recirculation system: BWR-3,4 . ... e 3.8
AUtOMELiC dePresSUNiZation . . ... 3.9
D.C.electrical POWEr ... o 3.1
A.C.eleCtrical POWET ...\ e 35
EMErgency generators . ... ...t 3.8
ECCSIOOM COOIENS . ...ttt e e 3.2
Nuclear boiler instrumentation . . ......... ..ot 3.7
Plant air systems: Plant-Specific.............. ... i i i i i 2.6*
DryWell PressUre ..o 3.9
Shutdown cooling system: Plant-Specific .............. ... ..o it 3.6
Reactor building drain system: Plant-Specific ............................... 2.4*
Component coolingWater SyStemMS . .. ..ottt 3.1
REACION PrESSUIE . . . oottt e e e e e e e e 4.0
Reactor vessel: Plant-Specific.............co i i i 3.8

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

PUMIDS . 3.5%
N AVES 2.5*
INItTAiON TOGIC ..\ e 2.7*
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2.8
3.9
2.6*
34
3.8
3.9
3.3
35
3.8
3.2
3.7
2.7*
4.0
3.7
2.6
3.2
4.0
3.8

3.5%
2.7*
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SYSTEM 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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

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

K4.14
K4.15

K5.

K5.01
K5.02

the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) will
have on following:
(CFR: 41.7/ 45.4)

Reactor water level .. ... . 4.3*
Suppression pool level ... ... 35

Automatic depressurization [0giC . ... 4.2*
Adequate Core COOLING .. v 4.6*

Knowledge of RHR/LPCI: INJECTION MODE (PLANT SPECIFIC)
design feature(s) and/or interlockswhich providefor

thefollowing:

(CFR: 41.7)

Automatic system initiation/ injection .............c.c.ciiiiiiiiiiiia 4.2*
Prevention of piping overpressurization ...............cc i i i 3.3
Pump minimum flow protection ............. ... ... . 3.2
Pump motor cooling: Plant-Specific ............... ... ... .. oo oo 2.6
Prevention of water hammer . ... .. 3.2
Adeguate pump net positive suction head (interlock

suctionvalve open): Plant-Specific ......... ... i i i 35
Emergency generator load Sequencing ... i 3.7
Pump operability testing . ... 3.33
Surveillance for al operablecomponents .............cooi i i 3.1
Dedicated injection system during automatic system

initiation (injection valveinterlocks) ............ ... ... o i i i e 3.9
Loop selection logic: Plant-Specific ................ ... oo i 4.0
SYStEEM redUNAaNCY . ..ottt 35
The prevention of leakage to the environment through

LPCI/RHR heat exchanger: Plant-Specific ................................. 34
tOperation from remote shutdown panel ............. ..o 3.6
Pump runout protection: Plant-Specific ................. ... ... .. oo 2.5*

Knowledge of the operational implications of the
following concepts asthey apply to RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) :

(CFR: 41.5/45.3)

Testablecheck valveoperation . ...ttt 2.7*
tCorecoolingmethods ....... ... i 35
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4.4
35

4.3*
4.6*

4.2
34
3.3
2.7
3.3

35
39
4*
34

4.1
4.0
3.6

3.7

3.7
25

29
3.7
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

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
A1.09

A2.

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

thefollowing will have on the RHR/LPCI: INJECTION
MODE (PLANT SPECIFIC) :
(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\ e 3.6
D.C.electrical POWEr ... o 2.8*
EMErgency generator . . ... ...t 3.7
Keep fill system .. ... 3.3
Condensate storage and transfer system: Plant-Specific....................... 25
SUPPIESSION POOL .ot 3.8
Plant air systems: Plant-Specific.............. ... i i i i i 2.7
ECCSIoomM Co0liNg ... ov ottt 2.9
Nuclear boiler instrumentation .. ........ ..o 34
Component coolingWater SyStemMS ... ..ottt 3.0
ADS . 4.1*
TECCS I00M INtEGIitY ..ottt e e 2.7
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) controlsincluding:
(CFR: 41.5/45.5)

Reactor water level ... ... 4.2*
REACION PrESSUIE . . . oottt e e e e e e e e 3.9%
Sy M I OW o 3.8
SYSIEM PrESSUIE . . . oottt e ettt e e et e e e e 3.6
Suppression pool 1evel . ... 3.8
Condensate storagetank level: Plant-Specific ............................... 2.4*
Motor amps: Plant-Specific ...........co i 2.4*
tEmergency generator loading .. ... 3.7
Component coolingWater SyStemMS . .. ..ottt 2.9

Ability to (a) predict theimpacts of the following on

the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)

Inadequate net positivesuctionhead . . ... ... 3.2
PUMID I DS oo 35
ValVE ClOSUNES . . v vt 3.2
A FalUrES .. e 35
D . fallures .. o 3.0
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3.7
3.0*
3.9
35
25
3.9
2.7
31
34
31
4.1
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4.3*
4.0*
3.7
3.6
3.7
2.5*
2.5*
3.8
29

34
35
3.3
3.6
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE . ... e e e RO
A2.06 Emergency generator failure . ............. o 3.8
A2.07 Pumpseal failure ... 3.0
A2.08 Inadequate roOmM COOLING . ..\ v v 2.9
A2.09 Inadequate SysStem fFlOW ... ... e 3.3
A2.10 Nuclear boiler instrument faillures ..............c it 33
A211 Motor operated valvefailures ............. .o o i i 34
A2.12 PUMPIUNOUL . . . e 2.6*
A2.13 VAV OPENINGS .« vttt e 3.2
A2.14 Initiating logicfaillure ............ . 3.8
A2.15 Loop selection logic failure: Plant-Specific ................................ 4.2*
A2.16 Lossof coolant acCident . ...........ouoiii 4.4*
A2.17 Keepfill systemfailure ............. o i i 3.3
A3. Ability to monitor automatic operations of the

RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) including:

(CFR: 41.7/45.7)
A3.01 NV alVE OPEIalION . . v\ e 3.8*
A3.02 PUMP Start . . 4.0
A3.03 PUMP diSCharge PreSSUNe . . o oot 3.7
A3.04 Sy M I OW o 3.8
A3.05 Reactor water level ... ... 4.4*
A3.06 Indicating lightsandalarms . ... 3.7*
A3.07 Loop selection: Plant-Specific .............co i i i 4.2*
A3.08 System initiation SEQUENCE . . ... oottt 4.1
A3.09 Emergency generator load Sequencing . ... 3.6
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 PUMIDS .. 4.3*
A4.02 Sy EMVEAIVES .. o 4.1*
A4.03 Keep fill system .. ..o 34
A4.04 Heat exchanger cooling flow. ........... .. o i i i 3.6
A4.05 Manual initialion CoNtrols . .. ... ...t 4.3*
A4.06 System reset following automatic initiation: Plant-Specific ................... 3.9
A4.07 Reactor water level ... ... 4.5*
A4.08 REBCION PrESSUNE . . . o oottt et e e e e e e 4.3*
A4.09 Sy M I OW oo 4.1
A4.10 Pump/system discharge pressure: Plant-Specific ............................ 3.7
A4.11 Indicating lightsandalarms . ... 3.7*
A4.12 Condensate storagetank level: Plant-Specific ............................... 25
A4.13 Suppression pool level/temperature .. ...t 3.9
A4.14 Testablecheck valves . ... ..o 2.7*

3.2-41 NUREG 1123, Rev.

SRO
3.9
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3.9
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3.6
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SYSTEM: 218000 Automatic Depressurization System

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06

K2

K2.01

K3.

K3.01

K3.02

K4.

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

K5.

K5.01

Monitor the automatic depressurization system (ADS)
Manually operate the automatic depressurization system

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-
effect relationships between AUTOMATIC
DEPRESSURIZATION SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

RHR/LPCI: Plant-Specific ... e
Low pressure core spray: Plant-Specific .................. ... ... .. oL
Nuclear boiler instrument system. ... i i
Drywell/containment pressure: Plant-Specific ..............................
Remote shutdown system: Plant-Specific ................. ... ... ... ...,
Safetylrelief valves . . ...

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

AD S IOgIC vt e

K nowledge of the effect that aloss or malfunction of

the AUTOMATIC DEPRESSURIZATION SYSTEM will haveon
following:

(CFR: 41.7/ 45.4)

Restoration of reactor water level after abreak that
does not depressurize thereactor whenrequired ................. ... ... . ...
Ability to rapidly depressurizethereactor . ...

Knowledge of AUTOMATIC DEPRESSURIZATION SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Prevent inadvertent initiatior of ADSIlogic .................coi i i
Allows manual initiation of ADSIOQIC. . ...
ADSIOQIC CONIOl ..\ e
Insures adequate air supply to ADSvalves: Plant-

SPECITIC . ot

Knowledge of the operational implications of the
following conceptsasthey apply to AUTOMATIC
DEPRESSURIZATION SYSTEM :

(CFR: 41.5/45.3)

ADSI0QIC OPEIatiON . . .\ v
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3.6
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SYSTEM: 218000 Automatic Depressurization System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

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

A2.

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

A3.

A3.01

the following will have on the AUTOMATIC
DEPRESSURIZATION SYSTEM :
(CFR: 41.7/45.7)

RHR/LPCI system pressure: Plant-Specific.................... ... ... 3.9
Low pressure core spray system pressure: Plant-

SPECITIC . oo 4.1
Nuclear boiler instrument system (level indication) .......................... 3.8
Air supply to ADSvalves: Plant-Specific . ... 3.6
A.C.power: Plant-SpecifiC .. ... 3.0*
D.C.power: Plant-Specific..........cco i 3.4*
Primary containment instrumentation ............... ... ... o i i i e 34
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe AUTOMATIC
DEPRESSURIZATION SYSTEM controlsincluding:
(CFR: 41.5/45.5)

ADSvavetail pipetemperatureS ... ........uu i 34
ADS valve acoustical monitor noise: Plant-Specific ..., 3.7
ADSvave Air supply pressure: Plant-Specific ... 3.2
REACION PrESSUIE . . . oo 4.1*
Reactor water level ... ... 4.1*
SUPPression POOI tEMPEratUre . . ... oot 4.1

Ability to (a) predict theimpacts of the following on

the AUTOMATIC DEPRESSURIZATION SYSTEM ; and (b) based
on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)

Small steamlinebreak LOCA ... ... e 4.1
Largebreak LOCA ... o 35
Lossof air supply to ADSvalves: Plant-Specific............................. 34
ADSfailuretoinitiate ........ ... 4.1
Lossof A.C.or D.C.power to ADSValVES ... 3.4*
ADSinitiation SIgNalSPreSeNnt . ... e 4.2

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

ADSVAIVE OPEIraiON . . .\ vt 4.2*
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3.7
3.1*
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4.0
3.4*
4.2*
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3.6*
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SYSTEM: 218000 Automatic Depressurization System

Tasksas noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
A3.02 ADSvavetail pipetemperatureS ... ........uuii 3.6
A3.03 ADS valve acoustical monitor noise: Plant-Specific ...........covvviiiiiii, 3.7
A3.04 Primary containment pressure ...ttt 3.7
A3.05 Suppression pool level ... ... 3.6
A3.06 SUPPression POOI tEMPEratUre . . .. ..ot 3.9
A3.07 Lightsand alarms ... ... 3.7
A3.08 REACION PrESSUIE . . . oottt e e e e e e e e 4.2
A3.09 Reactor vessel water level ... ... .. 4.1*
A4. Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)
A4.01 AD S VAVES .o 4.4*
A4.02 ADSIOgICTNItIAtioN . ... e 4.2*
A4.03 AD S IOgIC IESEL ..\ 4.2*
A4.04 ADS inhibit: Plant-SpecifiC .. ... 4.1
A4.05 AD S HIME TSR . .ttt 4.2*
A4.06 ADSvalvetall pipetemperaiure ... .........uurtr 35
A4.07 ADS valve acoustical monitor noise: Plant-Specific ..........coovviiiiiiiin, 35
A4.08 Suppression pool 1evel ... ... 3.7
A4.09 SUPPression POOI tEMPEratUre . . . ..o oot 3.9
A4.10 Lightsand alarms ... ... 3.8
A4.11 REACION PrESSUNE . . . o oottt e e e e e e e 4.3*
A4.12 Reactor vessel water level . ... ... 4.2*
3.3-5 NUREG 1123, Rev.

3.7
3.8
3.8
3.7
3.9
3.6
4.3*
4.2*

4.4
4.2*
4.2*
4.1*
4.2*
3.6
3.8
3.8
39
3.8
4.3*
4.3*
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SYSTEM: 239001 Main and Reheat Steam System

TASK: Perform lineups on the main steam system
Startup the main steam system (cold)
Operate the main steam isolation valves
Place the automatic pressure relief valvesin service
Monitor the main steam system
Perform main steam isolation valve (MSIV) fast closure test (MSIV operability testing)
Perform main steam line high radiation functional test perform MSIV's, steam line drain valves and reactor
sample valveslogic functional test
Perform main mechanical vacuum pump and valve
I solation system functional test
Perform main steam isolation valve, main steam drain valve and reactor water sample valve simulated
automatic isolation test
Perform main steam isolation valves limit switch instrument functional test
Perform main steam line closure scram (MSL CS) operational test
Perform one train MSLCSinop surveillance
Perform main steam leakage control system operational test (writein)
Perform one train main steam leakage control system operability surveillance (writein)
Perform monthly main steam leakage control system division 1 and division 2 fan and heater tests (write

in)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between MAIN AND REHEAT STEAM

SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 REACION VESSEl . . . oo 34 34
K1.02 SPDS/ERIS/CRIDS/GDS: Plant-Specific .......cvvi e 26 238
K1.03 Mainturbinge . ... .. 34 34
K1.04 MOIStUNE SEPAIALONS . .o oottt ettt 2.8 29
K1.05 Moisture separator reheaters. Plant-Specific................................ 2.8 2.8
K1.06 StEaM DY PaSS Sy S oM . .ottt 34 34
K1.07 Offgas Sy St emM . ..o 31 3l
K1.08 Condenser air removal SyStem ...t 29 31
K1.09 Steamseal/gland seal System .. ... 2.7 2.8
K1.10 EXtraction steam System . ... 2.7 2.8
K1.11 High pressure heater drainsandvents ..., 25 25
K1.12 Plant air Syl emMS . ..o 25 2.6
K1.13 Main steam isolation valve leakage control: Plant-

SPECITIC . ot 2.6 2.8
K1.14 Positive leakage control system: Plant Specific ............................. 2.8 31
K1.15 Process computer/ performance monitor system ............. ... oo oo 2.1* 21
K1.16 Processradiation monitoringsystem ... 3.2 34
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1.17 CoNtai NMENt Sy S M ..ottt 3.1
K1.18 High pressure coolant injection: Plant-Specific ............................. 35
K1.19 Reactor coreisolation cooling system:

Plant-SpecifiC .. ... 3.1
K1.20 Residual heat removal system: Plant-Specific .............................. 2.9
K1.21 Isolation condenser system: Plant-Specific ... 3.7
K1.22 FeaOdWater Sy S oM .. o 3.1
K1.23 Reactor water level control system ............. . o 3.2
K1.24 Head Vent ... 2.7
K1.25 Relief ValVES ... 35
Kl.26 Sy VAIVES .. o 3.7
K1.27 Reactor protection system ... 4.0
K2. Knowledge of electrical power suppliestothe

K2.01
K2.02

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10

K3.11

K3.12
K3.13
K3.14
K3.15
K3.16
K3.17

following:
(CFR: 41.7)

Main steam isolationvalvesolenoids ............... ... . oo oo 3.2*
Main steam line shutoff valves (guard valves):
Plant-SpecifiC ... ... 2.3*

K nowledge of the effect that aloss or malfunction of
the MAIN AND REHEAT STEAM SYSTEM will haveon
following:

(CFR: 41.7/ 45.4)

TUrDINE QENEralOr ..ot 3.2
L0000 = 0 31
Reactor feedpump turbines. Plant-Specific ................................. 3.2
OffgasS Sy e ..o 2.8
Condenser air removal ... ... e 2.8
Seal steam/glandand seal System .. ... 2.6
CONtaINMENT . ...ttt e e e e e e e e 31
Decay heat removal ... ... 34
Steam bypasscapability .......... 3.6
High pressure coolant injection system: Plant-
SPECITIC o o 35
Reactor coreisolation cooling system: Plant-Specific
...................................................................... 3.2
Isolation condenser: Plant-Specific ... 3.7
Moisture separator reheaters: Plant-Specific ............................... 24
Residual heat removal system: Plant-Specific .............................. 2.7
Reactor water level control ... 35
Relief/safety valves ... ... 3.6
Reactor vessel andinternals . ... ... 3.2
3.3-7 NUREG 1123, Rev.
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3.2
29
3.7
3.2
3.3
2.7
35
3.8
4.1

3.3*

2.3*

3.3
3.2
3.3
2.8
29
2.7
3.3
35
3.7

35

3.3
3.7
24
2.7
35
3.6
3.3
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of MAIN AND REHEAT STEAM SYSTEM design

K4.01
K4.02

K4.03

K4.04
K4.05
K4.06

K4.07
K4.08

K4.09

K4.10

K4.11

K5.

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

K5.05
K5.06
K5.07
K5.08
K5.09

K6.

K6.01
K6.02
K6.03

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

Automaticisolation of steamlines ......... ... ... i 3.8
Automatic isolation and opening of drain valves:

Plant-SpecifiC ... ..o 3.1
Insures that steam released from a steam line break

will not bypass suppression pool; BWR-6 . ... 3.2
Limits steam flow during asteam lineruptureto 200%. ....................... 34
Steam flow MeasUremMent ... ... ...t e 31
Allows for removal or prevents escape of radioactive

steam from systemsthat haveleaky MSIV's ... ... oot 3.1
Over Pressure CoNtrol .. ..ot 3.7
Removal of non condensable gases from reactor head

= = 25
Equalization of pressure acrossthe MSIV's before

(o] 211 o 1 3.3
Moisture removal from steam lines prior to admitting

72T 0 29
Positive sealing of the MSIV's when shutdown: Plant-

SPECITIC o o 2.9

Knowledge of the operational implications of the
following conceptsasthey apply to MAIN AND REHEAT
STEAM SYSTEM :

(CFR: 41.5/45.3)

Congtant enthapy expansionthroughavave .................. ...t 2.0*
Definition and causes of steam/water hammer .............. ... i 29
Definition and causes of thermal stress .......... ... i 2.7
Definition and reason for steam blanketing of moisture

separator reheater: Plant-Specific ........... .o i i 1.8*
Flow indication . ... 2.8
Airoperated MSIV 'S L. e 2.8
Hydraulicoperated MSIV'S ... ..o 2.6
Solenoid operated ValVES .. ..o 2.6
Decay heat removal ... ... 34

K nowledge of the effect that aloss or malfunction of
the following will have on the MAIN AND REHEAT STEAM SYSTEM:
(CFR: 41.7/45.7)

Electrical powWer ... 3.1
Plant air Syt emMS ... 3.2
Safety valveoperability ... 3.6
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3.3
35
3.2

3.2
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3.0
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2.7
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K6.04 Relief valve operability: Plant-Specific ................ ... ... .. ... oL 34
K6.05 Steam liNeintegrity ... 3.6
K6.06 MSIV isolation signal ... 3.8
K6.07 MSIV leakage control ... 2.8
K6.08 Main CoNdENSEr VACUUIM ... ..ottt et ettt e e e e 33
K6.09 PO IS INSSSS ..t 3.9
K6.10 ADS/low low set: Plant-Specific . ... 3.6
ABILITY
Al. Ability to predict and/or monitor changesin

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

A2.

A2.01

A2.02

A2.03
A2.04
A2.05
A2.06
A2.07

A2.08
A2.09

A2.10

parameter s associated with operatingthe MAIN AND
REHEAT STEAM SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Main St EaM PrESSUNE . . oottt t ettt et 3.6
Main steam tempPEratUre . ...t 2.6
Reheat steam pressure: Plant-Specific ............... ... .. o i i 2.2*
Reheater temperature: Plant-Specific ............... ... ... .. o oo 2.3*
Main steam lineradialion MONITOrS .. ...... ...ttt 3.6
Air gjector process radiation MoNitor .. ...........uuuiiiiiiiiiiiiia 34
Reactor water level .. ... .. 37
REACION PrESSUIE . ..t e e e e e e 3.8
Mainsteam flow ... ... 35
REACIOr POWEY . . 3.8

Ability to (a) predict theimpacts of the following on

the MAIN AND REHEAT STEAM SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Malfunction of reactor turbine pressure regulating

S BN 3.8

Change in steam demand and its effect on reactor

PrESSUNE AN POWEY ottt ettt ettt et 3.6

MSIV ClOSUrE ..o 4.0

Main steam lINE 1OW PreSSUre . ..o e 35
tMain steam linehighradiation ........... ... .. . i 3.9

Turbinetripwithout bypassvalves ........... ... o i i 4.1

Main steam area high temperature or differential

temperaturehigh ... 3.8

LOW CONAENSEY VACUUIM . ..ottt et e e ettt e e e et 3.6

Opening of head vent to drywell equipment sump with

pressureinthereactor vessel ............ . 34

Closureof oneor more MSIV'sat pOWer ... ...t 3.8
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3.7
3.9
3.2
34
4.1*
3.7

3.6
2.6
2.2*
23
3.6
34
3.7
3.8
34
3.8

3.9

3.8
4.2
3.6
4.2*
4.3*

3.9
3.6

3.7
3.9
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A2.11 Steamlinebreak . ... 4.1
A2.12 PCIS/INSSSS aCtUBLION . . . .o et et e 4.2*
A2.13 Highreactor water level ............ ... i 35
A2.14 Inadvertent initiation of HPCI/HPCS/RCIC (steam

quality and steam flow): Plant-Specific ............. ... ... .o i i it 34
A3. Ability to monitor automatic oper ations of the MAIN

A3.01
A3.02

A3.03

A3.04

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11

AND REHEAT STEAM SYSTEM including:
(CFR: 41.7/45.7)

Isolation of main steam System ... ... e 4.2*
Opening and closing of drain valves as turbine load

changes: Plant-Specific ... 2.9
Moisture separator reheat steam supply: Plant-

SPECITIC o o 2.8
I solation of moisture separator reheater: Plant-

SPECITIC o o 2.7

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

MOV S 4.2*
Mam steam linedrainvalves . ........... i 3.2
Sy EM IOW . o 35
SYSIEM PIESSUNE . . oottt e et e et e e et e e e 3.8
SYStEM tEMPEratUre . . . ..ot e 2.7
Systemradiationlevels ... 3.6
Lightsand alarms . ... 3.3
Reactor water level .. ... 3.7
REACION PrESSUIE . ..t e e 3.9
REACIOr POWEY . . 3.8
Alternate methods of verifying valve positions ..., 3.1
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4.3*
3.7

35

4.1*

29

2.8

2.7

4.0
3.2
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3.7
2.7
3.8
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3.9
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

TASK: Manually operate the steam dump/turbine bypass control systems
Monitor steam dump/turbine bypass control system
Lineup reactor pressure control system for auto operation (writein)
Test control system prior to auto operation (writein)
Perform lineups of the electro-hydraulic control hydraulic power unit
Fill the hydraulic power unit when shutdown
Startup the electro-hydraulic control hydraulic power unit
Operate EHC hydraulic pumps
Shift EHC hydraulic coolers
Operate polishing filters (fuller earth filters)
Replace electro-hydraulic control system filters
Fill the hydraulic power unit reservoir during normal operations
Sample EHC hydraulic fluid
Change accumulators during operation
Monitor electro-hydraulic control hydraulic unit operation
Adjust turbine load limits
Operate the turbine governor test mechanism (test for operation of the overspeed trip device and
mechanical trip valve)
Shutdown the electro-hydraulic control power unit
Discharge hydraulic fluid while shutdown
Perform test of the turbine overspeed protection controller (write in)
Test the turbine overspeed trip by actua turbine overspeed (writein)
Perform manual trip of turbine at front standard (writein)
Adjust turbine load limits
Operate the turbine governor test mechanism
Operate the reactor turbine pressure regulating system using manual control mode
Shift control modes (mechanical [manual]/electrical) of the reactor/turbine pressure regul ating system
Monitor the reactor/turbine pressure regulating system
What if reactor pressureis high?
Shift control modes (manual/automatic) of the reactor/turbine pressure regulating system
Adjust the reactor/turbine pressure regulating system pressure

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 K nowledge of the physical connections and/or cause-
effect relationships between REACTOR/TURBINE PRESSURE
REGULATING SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 REACIOr POWES . . .t e 3.8 39
K1.02 REBCION PrESSUNE . . . o oottt et e e e e e e 39 41
K1.03 Reactorwater level . ... ... 3.6 3.7
K1.04 Reactor steam flow ... 3.7 3.7
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SYSTEM: 241000 Reactor Turbine Pressure Regulating System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K1.05 Mainturbinesteamflow ....... ... ... i
K1.06 BYPasSValVES ... o
K1.07 Main stop/throttlevalves .............. o i i
K1.08 Control/governor ValVES . . .. ..o
K1.09 Combined intermediate valves. Plant-Specific.........................
K1.10 Front standard tripsystem ... i
K1.11 RS
K1.12 FW extraction non-refurnvalves . . ...t
K1.13 Bearing ol ...
K1.14 A.C.electrical POWES ... ... e
K1.15 D.C.electrical powWer ...t
K1.16 Component coolingwater Systems ... ...
K1.17 Turbinechest warming: EHC-Only ............ ..o,
K1.18 Turbineshell warming: EHC-Only . ...t
K1.19 TurbineacCeleration. . ... ...t
K1.20 TUrDINE SPEEA . .ot
K1.21 Turbineinlet Pressure ...
K1.22 TUrDINELHP .« e
K1.23 Recirculation flow control system: Plant-Specific .....................
K1.24 Main QeNErator ... ..ovvi et
K1.25 Stator water cooling: Plant-Specific ............... ... ... ..o L
K1.26 MainturbinePMG: Plant-Specific ................ ... ... .. ool
K1.27 CoNAENSEr VBCUUIM . . o oottt et e et e e e e e e e e
K1.28 ReEaCtOr Startup . ... oo
K1.29 ReaCtor NEatUD . ...
K1.30 ReaCtor cooldown ...
K1.31 Turbineprotection ...t
K1.32 TurbiNE MONITONING . . .. e e
K1.33 FW extractionsteamvalVes . . ... ...t
K1.34 EGC system: Plant-Specific..............coo i oo i
K1.35 L ow pressure stop and control valves: Plant-Specific. ..................
K1.36 Primary water system: Plant-Specific................................
K1.37 Turbine stressevaluator: Plant-Specific .................. ..ot
K1.38 PCIS/INSSSS: Plant-Specific .............coooiii i
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 PUMPS .
K2.02 CONtIOlS .
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR/TURBINE PRESSURE REGULATING SYSTEM wiill

have on following:
(CFR: 41.7/ 45.4)

K3.01 REACIOr POWEY . .
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...... 2.8
...... 24
...... 2.1*?

3.6
3.9
3.6
3.7
34
3.3
3.8
2.6
2.6
29
2.7
2.6
25
25
2.6
2.7
2.7
35
31
2.8
2.8
2.6
31
3.2
34
3.3
3.2
2.8
2.6
3.3
2.6
2.1*?
1.8*
2.8
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2.1*
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3.02 REACION PrESSUIE . . . oottt e e e e e e e e 4.2
K3.03 Reactor water level .. ... 37
K3.04 Reactor steam flow .. ... 3.8
K3.05 Mainturbinesteam flow . ...... ... 37
K3.06 BYPasSValVES .. o 4.1*
K3.07 Main stop/throttlevalves . ... 3.3
K3.08 Control/govErNOr ValVES . . .. oot 3.7
K3.09 Combined intermediate valves. Plant-Specific............................... 3.2
K3.10 Front standard trip System . ... 2.9
K3.11 RS 3.8
K3.12 FW extraction steam valves. Plant-Specific ................................. 24
K3.13 FW extraction non-refurnValVes . . ... ... i e 23
K3.14 Component cooling water systems: Plant-Specific ........................... 2.3
K3.15 Turbinechestwarming: EHC-ONly ... 2.8
K3.16 Turbineshell warming: EHC-ONly . ... e 2.8
K3.17 TurbineacCeleration . ... ... . 2.7
K3.18 TUrbINESPEEd . ..o 2.9
K3.19 TUrbiNEINIEL PreSSUre ..o 2.7
K3.20 TUrDINE LI .« e 3.3
K3.21 Recirculation flow control system: Plant-Specific ........................... 2.8
K3.22 Main QENEratOr . ..o oottt 2.6
K3.23 Turbinetriptesting: Plant-Specific ............co i 2.8
K3.24 REACIOr NEAIUD ... oo 3.2
K3.25 ReaCtor COOldOWN .. ... 33
K3.26 TUrbiNEProtection . ...t 3.1
K3.27 TUrbINE MONITONING . . . vt e 24
K3.28 Low pressure stop and control valves: Plant-Specific. ........................ 25
K3.29 PO S N S SS . . 29
K3.30 EGC: Plant-Specific ... 3.0
K4. Knowledge of REACTOR/TURBINE PRESSURE REGULATING

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09
K4.10
K4.11
K4.12

SYSTEM design feature(s) and/or interlockswhich
providefor thefollowing:
(CFR: 41.7)

Reactor pressure Control . ... 3.8
Turbineinlet pressurecontrol . ... 3.3
Turbinespeed CoNtrol ... ...t 3.0
Turbine acceleration control ... ...... ... 2.8
REACIOr SCIaM . . oo 3.7*
TUDINELID .« v 3.6
Generator runback: Plant-Specific ......... ... o i i i 3.2
Feedwater heater isolation: Plant-Specific.................................. 2.6
Turbinechestwarming: EHC-ONly ... 24
Turbineshell warming: EHC-ONly . ... 25
Load following: Plant-Specific ........... .. ... o i i i 2.6
Recirculation flow control: Plant-Specific ................................. 2.9
3.3-13 NUREG 1123, Rev.

4.3*
3.8
3.9
3.7
4.1
3.3
3.7
3.3
3.0
3.8
24
24
23
2.8
2.8
2.8
29
2.7
34
2.8
2.6
29
3.2
3.3
3.2
2.6
25
31
3.0

3.8
3.3
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24
25
2.6
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.13 Turbinetrip testing: Plant-Specific .......... ... i i 2.9
K4.14 Reactor/turbine pressure regulating system oil

cooling: Plant-Specific ... 2.2
K4.15 AUtOMatiC PUMIP SEa . . . e 2.6
K4.16 ReaCtor COOldOWN .. ... 33
K4.17 TUrbINE MONITONING . . . v vt e 24
K4.18 TUrbiNEProtection . ...t 2.8
K4.19 Steam bypassvalvecontrol .......... . 3.6
K5. Knowledge of the operational | mplications of the

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

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
K6.13
K6.14
K6.15
K6.16
K6.17
K6.18
K6.19
K6.20

following concepts asthey apply to REACTOR/TURBINE
PRESSURE REGULATING SYSTEM :
(CFR: 41.5/45.3)

Accumulator operation: Plant-SpecifiC. ... 2.0*
Limit switchoperation............c i 2.1*
Reactor pOWer VS. reaCtor PrESSUIE .. ...ttt et et 35
Turbineinlet pressureVvs. reactor PreSSUIe . ... vvvvv vt eeeens 3.3
Turbineinlet pressurevs. turbineload ..............cco i 2.8
Turbinespeed measurement . ...ttt 2.3
Unitized actuator operation: Fermi-Only .............. ... .o, 25

K nowledge of the effect that aloss or malfunction of
the following will have on the REACTOR/TURBINE
PRESSURE REGULATING SYSTEM :

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\ e 2.8
D.C.electrical POWEr ... oo 2.6
Component coolingWater SyStemMS . .. ..ottt 25
Recirculation flow control system: Plant-Specific ........................... 3.0
COoNAENSEr VBCUUIM . . o oottt e ettt e e e et e e e ee e 34
REACION PrESSUIE . . . oottt e e e e e e e e 3.8*
TUrbiNEINIEL PreSSUre ..o e 34
REACIOr POWES . . .t e 3.6
Mainturbinesteam flow . ...... ... 31
BYPasSValVES .. o 3.6
Main stop/throttlevalves . ... 34
Control/govErNOr ValVES . . . ..ot 3.3
Combined intermediate valves. Plant-Specific............................... 3.1
Bearing Ol . ... 2.7
Turbinespeed SIgnal .. ... 2.3
Stator water cooling system: Plant-Specific ............... ... ... ... .. ... 2.9
MainturbinePMG: Plant-Specific ............ ... ... o i i i i 2.7
Low pressure stop and control valves: Plant-Specific. ........................ 2.6
Primary water system: Plant-Specific................ ... ... ... . oo 2.1*
Main QENEratOr . ..o oottt 2.8
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24
2.6
34
2.6
2.8
3.7

2.1*
2.2*
3.6
3.3
29
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3.0
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2.7
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3.0
34
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34
3.7
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2.7
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the

REACTOR/TURBINE PRESSURE REGULATING SYSTEM controls

including:

(CFR: 41.5/45.5)
Al1.01 REACION PrESSUIE . . . oottt e e e e e e e e 3.9
A1.02 REACIOr POWES . . . e 4.1*
A1.03 Reactor water level ... ... 37
A1.04 Mainturbineinlet pressure ... 3.1
A1.05 Reactor steam flow .. ... 35
A1.06 Mainturbinesteam flow . ... ... 3.2
A1.07 BypassvalVe position .. ... 3.8
A1.08 control/governor valve position . ...ttt 3.3
A1.09 Main stop throttlevalve position ..............cc i i 3.3
A1.10 Combined intermediate valve position: Plant-Specific. ....................... 3.3
Al111 Reactor/turbine pressure regulating system oil

pressure: Plant-Specific ... i 2.7
Al1.12 Reactor/turbine pressure regul ating system load

set/reference: Plant-Specific ... 2.9
A1.13 Mainturbine speed . . ... 2.7
Al.14 Pressure setpoint/pressuredemand ............ . 34
Al115 Maximum combined flow limit .. ... 31
A1.16 Load limit set: Plant-Specific ........... ... o i i i i 3.3
Al1.17 Reactor/turbine pressure regulating system oil pump

current: Plant-Specific ... 1.9*
A1.18 Reactor/turbine pressure regulating system reservoir

oil level: Plant-SpecCific ... 2.1*
AlLI9 Reactor/turbine pressure regulating system reservoir

oil temperature: Plant-Specific ............c i 2.0*
A1.20 Servovavecurrents: Plant-Specific .......... ... .. 2.2*
Al21 Main CONAENSEr VACUUIM . . . . oo ottt et et e e e e 34
Al122 ReaCtor COOldOWN .. ... 34
A123 Mainturbine vibration ... ....... ... 2.8
Al.24 Mainturbineeccentricity ............co i 2.6
Al1.25 Main turbine EXPaNSION .. ..ottt 2.6
A1.26 Governor valvelimit: Plant-Specific........... .. ..o o i i i 24
A2. Ability to (a) predict theimpacts of the following on

the REACTOR/TURBINE PRESSURE REGULATING SYSTEM ; and

(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 Lossof turbineinlet pressuresignal ............ i 35
A2.02 High reaCtor PreSSUNrE . . ..o oo 3.7
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3.8
3.9
3.7
31
3.6
3.2
3.7
3.2
3.3
3.2

2.7

2.8
2.7
34
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3.3

1.9*

2.0*

1.9*
2.1*
34
3.3
2.8
2.7
2.6
24

3.7
3.7
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY
A2.03 Failed open/closed bypassvalve(s) ...
A2.04 Failed open/closed control/governorvalve(s) ...
A2.05 Failed open/closed mainstopvalve(s) ... i
A2.06 L ow reactor/turbine pressure regul ating system ail

pressure: Plant-Specific ... i
A2.07 LOSSOf CONAENSEr VACUUM . . .ottt
A2.08 Mainturbineoverspeed ... ...
A2.09 Lossof generator load . ...
A2.10 Lossof stator water cooling: Plant-Specific ................................
A211 Lossof A.C. electrical power ... ...
A2.12 Lossof D.C. electrical power ...
A2.13 Loss of component coolingwater systems ...
A2.14 Lossof main turbine PMG: Plant-Specific .................................
A2.15 L oss of main turbine speed feedback: Plant-Specific .........................
A2.16 Low turbineinlet pressure (lossof pressuresignal) ...........................
A2.17 Turbinetrip: Plant-Specific ...
A2.18 Generator trip: Plant-Specific ...
A2.19 REACIOr SCIaM . . oo
A2.20 L ow reactor/turbine pressure regul ating system ail

level: Plant-Specific ...
A2.21 Reactor/turbine pressure regulating system pump trip:

Plant-SpecifiC .. ...
A2.22 Turbinehighvibration ...........c i
A2.23 Turbinehigheccentricity . ... e
A2.24 Turbine high differential expansion ............ ... i,
A2.25 Lossof primary water system: Plant-Specific ...............................
A3. Ability to monitor automatic operations of the

A3.01
A3.02
A3.03
A3.04

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

A3.11
A3.12

REACTOR/TURBINE PRESSURE REGULATING SYSTEM including:
(CFR: 41.7/45.7)

Turbine speed control: Plant-Specific............ ... it
Turbine acceleration control: Plant-Specific ................................
Turbineinlet pressurecontrol . ...
Reactor/turbine pressure regulating system pump start:

Plant-SpeCifiC .. ...
Reactor/turbine pressure regulating system low

pressureturbinetrip: Plant-Specific ............. ... ... . o
Reactor/turbine pressure regulating system low

pressure reactor scram: Plant-Specific ............... ... ... oo oo
Reactor/turbine pressure regulating system oil

temperature control: Plant-Specific .......... ... .. o i i
Steam bypassvalveoperation ............ .
Control/governor valve operation . .. ...
Main stop/throttlevalveoperation ............. ... i i i i
Combined intermediate valve operation: Plant-Specific .......................
Turbinetriptesting .. ...
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3.8
3.9

3.2
3.6
3.3
35
3.2
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2.7
2.7
24
34
3.8
35
3.8

2.6

2.8
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2.6
25
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2.8
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A3.13 FW heater isolation: Plant-Specific ............... ... ... o i i 2.7
A3.14 Gridload following: Plant-Specific ........... ... o i i i 2.6
A3.15 Recirculation pump flow control: Plant-Specific ............................ 2.8
A3.16 Lightsand alarms ... ... 3.0
A3.17 Turbinerunback . ... ... .. 33
A3.18 Turbine startup: Plant-Specific ... i i 3.0
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09

A4.10

A4.11
A4.12
A4.13
A4.14
A4.15
A4.16
A4.17
A4.18
A4.19

control room:
(CFR: 41.7/45.5t045.8)

REACIOr POWES . . . e 39
REACIOr PrESSUIE . . . . oo 4.1*
Reactor water level ... ... 3.8*
Reactor steam flow . ... 3.6
Mainturbinesteam flow . ...... ... 33
Bypassvalves (0peration) ... 3.9
Main stop/throttle valves (operation) ... i 35
Control/governor valves (Operation) ..........vviiiiiiin e, 35
Combined intermediate valves (operation): Plant-
SPECITIC . ot 3.2
Reactor/turbine pressure regulating system pumps:
Plant-SpecifiC .. ... 2.9
TUrbINESPEEd . ..o 3.1
TurbineacCeleration . ... ... . 3.0
TUrbiNEINIEL PrESSUre .o v e 2.9
TUrDINE LI .« e 3.8
Generator 10ad . . ... 3.2
Lightsand alarms ... ... 3.3
Turbine chest warming: Plant-Specific ........... ... ..o i i it 2.9
Turbine shell warming: Plant-Specific ........... ... .. o i it 2.9
Turbinepanel CoNtrolS .. ... 35
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2.8
2.7
29
29
34
3.0

4.0
4.1*
3.9
3.7
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3.9
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SYSTEM: 239002 Relief/Safety Valves

TASK: Placethe automatic pressure relief valvesin service

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07

K1.08
K1.09

K2

K2.01

K3.

K3.01
K3.02
K3.03

K4.

K4.01

K4.02

K4.03

K4.04

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between RELIEF/SAFETY VALVESand
thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Nuclear boiler ... .. .
SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...t
Nuclear boiler instrument system .............c i i
MaIN SEBAM ..t
Plant air systems. Plant-Specific ............ ... ... o i i i
Drywell instrument air/ drywell pneumatics. Plant-

SPECITIC o o
SUPPIESSION POOI oottt
Automatic depressurization SYSteM ... ...
Drywell pressure (for safety valves which discharge to

the drywell airspace): Plant-Specific ............. ..o i,

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

SRV SOlEN0IAS . ..ottt

K nowledge of the effect that aloss or malfunction of
the RELIEF/SAFETY VALVESwill have on following:
(CFR: 41.7/ 45.4)

Reactor pressure CoNtrol . ... .. .ot e
Reactor over pressurization ...
Ability to rapidly depressurizethereactor ...,

Knowledge of RELIEF/SAFETY VALVESdesign featurg(s)
and/or interlockswhich providefor the following:
(CFR: 41.7)

Insuresthat only one or two safety/relief valves

reopen following theinitial portion of areactor

isolation event (LLSlogic): Plant-Specific .................................
Minimizes containment fatigue duty cyclesresulting

from relief valve cycling during decay-heat-dominant

period latein an isolation transient (LL S logic):

Plant-SpecifiC ... ..o
Prevents siphoning of water into SRV discharge piping

and limits loads on subsequent actuationof SRV's ...........................
Ensures even distribution of heat load to suppression

pool, and adequate Steam CoNdENSING ... ..o oottt
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SYSTEM: 239002 Relief/Safety Valves

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.05 Allowsfor SRV operation from more than one location:

Plant-SpecifiC .. ... 3.6
K4.06 Detectionof valvelegkage . ..............c i i 35
K4.07 Minimum steam pressure required to keep SRV open or to

OPEN SRV 3.1
K4.08 Opening of the SRV from either an electrical or

mechanical SigNal ., ... .o 3.6
K4.09 Manua openingof the SRV . ... 3.7
K5. Knowledge of the operational implications of the

following conceptsasthey apply to RELIEF/SAFETY

VALVES:

(CFR: 41.5/45.3)
K5.01 Relief functionof SRV operation..............co i i 34
K5.02 Safety functionof SRV operation. ... 3.7
K5.03 Acoustical monitoring: Plant-Specific ... 3.7
K5.04 Tall pipetemperature MONItOriNg ... ..ottt e 3.3
K5.05 Dischargelinequencher operation . ...t i 2.6
K5.06 Vacuum breaker Operation . .. ... 2.7
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the RELIEF/SAFETY VALVES:

(CFR: 41.7/45.7)
K6.01 Nuclear boiler instrument system (pressureindication) ....................... 3.2
K6.02 Air (Nitrogen) supply: Plant-Specific . ... 34
K6.03 A.C.power: Plant-SpecifiC . . ... 2.7*
K6.04 D.C.power: Plant-Specific...........co i 3.0
K6.05 Dischargelinevacuumbreaker ............. ... o i i i 3.0

ABILITY
Al. Ability to predict and/or monitor changesin

parameter sassociated with operating the RELIEF/SAFETY

VALVES controlsincluding:

(CFR: 41.5/45.5)
A1.01 Tal PIPetemMpPEratUre . ... 3.3
A1.02 Acoustical monitor noise: Plant-Specific..........coviiiiiiiiiiiiiiiiiiiin, 3.7
A1.03 Airsupply: Plant-Specific .. ... 2.8
A1.04 REBCION PrESSUNE . . . o oottt et e e e e e e 3.8
A1.05 Reactor water level ... ... 3.7
A1.06 REACIOr POWES . . .t e 3.7
A1.07 Turbineload . ... 29
A1.08 Suppression pool water temperature . ...t 3.8
A1.09 Indicated vs. actual steam flow: Plant-Specific ..., 3.1
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3.7
3.7

3.2

3.7
3.6

35
3.8
3.8
35
29
3.0

34
35
2.9*
3.2
3.2

34
3.8
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3.8
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3.8
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SYSTEM: 239002 Relief/Safety Valves

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A2. Ability to (a) predict theimpacts of the following on

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
A3.08
A3.09

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08

the RELIEF/SAFETY VALVES; and (b) based on those
predictions, use proceduresto correct, control, or
mitigate the consequences of those abnor mal conditions
or operations:

(CFR: 41.5/45.6)

Stuck openvacuumbreakers . ... 3.0
LEaKY SRV .. 31
SUCK OPEN SRV o 4.1
ADSACIUBLION . . . e 4.1*
LOW raCtOr PrESSUIE . . . oo ettt et e et e e et e et e et e 3.2
ReaCtor Nigh pressure ... 4.1

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

SRV operation after ADSactuation ...........c i 3.8*
SRV operationon highreactor pressure ..., 4.3*
Tal PIPetEmMPEralUrES . ..ottt 3.6
Acoustical monitor noise: Plant-Specific. ..., 3.6
SUPPression POOI tEMPEratUre . . . ..o oot 4.1*
REACION PrESSUIE . . . . oo 4.1*
Reactor water level ... ... 3.8
Lightsand alarms ... ... 3.6
Low low setlogic: Plant-Specific ............. ... i i 3.9

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

SRV S i 4.4*
Tal PIPetEmMPEralUrES . ..ot 3.6
Acoustical monitor noise: Plant-Specific..........coviiiiiiiiiiiiiiiiiiiin, 3.8
SUPPression POOI tEMPEratUre . . .. ..ottt 4.3*
REBCION PrESSUNE . . . o oottt et e e e e e e 4.3*
Reactor water level ... ... 3.9
Lightsand alarms ... 3.6
Plant air system pressure; Plant-Specific ................... ... ... 3.2

NUREG 1123, Rev. 2 3.3-20

3.3
3.2
4.2*
4.2*
34
4.3*
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206000
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202001
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Low Pressure Core Spray System

Main and Reheat Steam System

Main Turbine Generator and Auxiliary Systems
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SYSTEM: 206000 High Pressure Coolant I njection System

TASK:  Placethe high pressure (Feedwater) coolant injection system (FWCI) in standby readiness
Monitor the high pressure (feedwater) coolant injection system operation

Return the high pressure (feedwater) coolant injection system to stand-by readiness after automatic

initiation

Perform lineups of the high pressure coolant injection system (writein)

Manually initiate high pressure coolant injection

Perform high pressure coolant injection (HPCI) simulated automatic actuation test
Perform high pressure (feedwater) coolant injection flow rate test

Perform high pressure (feedwater) coolant injection (HPCI) pump operability test
Perform high pressure (feedwater) coolant injection motor operated valve operability test
Perform HPCI subsystem logic system functional test

Perform HPCI subsystem automatic isolation logic system functional test
Perform HPCI system inoperable test

Perform HPCI turbine overspeed test

Perform high pressure (feedwater) coolant injection operability test when reactor core isolation cooling

isinoperable
IMPORTANCE
K/A NO. KNOWLEDGE RO
K1. Knowledge of the physical connections and/or cause-

effect relationships between HIGH PRESSURE COOLANT
INJECTION SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t045.8)

K1.01 Reactor vessel: BWR-2,3,4 ... . 3.8
K1.02 Reactor water level: BWR-2,3,4 ... ... 4.0
K1.03 Reactor pressure; BWR-2,3,4 ... .. o 3.8
K1.04 Reactor feedwater system: BWR-2,3,4 ... ...ttt 3.6
K1.05 Condensate storage system: BWR-2,3,4 . ... ... it 3.7
K1.06 Suppression chamber: BWR-2,3,4 ... ... i 3.7
K1.07 D.C.power: BWR-2,3,4 ... i 3.7*
K1.08 A.C.power: BWR-2,314 ... 3.0*
K1.09 ECCS keep fill system: BWR-2,3,4(P-Spec) ...t 4.0*
K1.10 Condensate storage and transfer system: BWR-234 ......................... 34
K1.11 PCIS: BWR-2,3,4 . 35
K1.12 Nuclear boiler instrumentation: BWR-2,3,4 ........... ... i, 34
K1.13 Main condenser: BWR-2,3,4(P-SPEC) . ... ivviiiii it 2.8*
K1.14 SBGT: BWR-2,3,4(P-SPEC) . ..ottt 2.9
K1.15 Plantair systems: BWR-2,3,4 ... ... e 2.3*
K1.16 Containment/Toruspressure; BWR-2,3,4 ... ...t 35
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SYSTEM: 206000 High Pressure Coolant I njection System

K/A NO.

K2

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

K3.

K3.01
K3.02
K3.03

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
K4.14
K4.15

K4.16

K4.17

K4.18
K4.19

IMPORTANCE
KNOWLEDGE
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Systemvalves: BWR-2,3,4 ... .
Systempumps: BWR-2,3,4 . ...
Initiationlogic: BWR-2,3,4 ... ...
Turbine control circuits: BWR-2,3,4 ... ...

K nowledge of the effect that aloss or malfunction of

the HIGH PRESSURE COOLANT INJECTION SYSTEM will have
on following:

(CFR: 41.7/ 45.4)

Reactor water level control: BWR-2,3,4 ... ... i
Reactor pressurecontrol: BWR-2,3,4 ... i
Suppression pool level control: BWR-234 ...,

Knowledge of HIGH PRESSURE COOLANT INJECTION SYSTEM
design feature(s) and/or interlockswhich providefor
thefollowing:

(CFR: 41.7)

Turbinetrips: BWR-2,3,4 ...
Systemisolation: BWR-2,3,4 ... ...
Resetting turbinetrips: BWR-2,3,4 ... . i i
Resetting systemisolations: BWR-2,3,4 ...,
Preventing water hammer in turbine exhaust line

(procedural control): BWR-2,3,4 ... ...t
Preventing water hammer in pump discharge line

(procedural control ): BWR-2,3,4 ... ...
Automatic systeminitiation: BWR-2,34 ... ...
Manual system initiation: BWR-2,3,4 ............c i
Automatic flow control: BWR-2,3,4 ... ...
Surveillance for all operable components: BWR-234.................coo.t.
Turbinespeed control: BWR-2,3,4 ... ..t
Condensation of shaft sealing steam: BWR-2,3,4 .......... ...,
Turbine and pump lubrication: BWR-23,4 ......... ...,
Control oil to turbine speed controls: BWR-2,34 ...,
L ow speed turning of the turbine rotor: BWR-2,3,4(P-

S0 <o) [
Minimizing fission product concentration in the

condensate storage tank (valve closures on system

initiation): BWR-2,3,4(P-SPEC) ... .oviiiii e
Protection against draining the condensate storage

tank tothe suppression pool: BWR-2,34 ......... ..,
Pump minimum flow: BWR-2,3,4 .......... . i
Automatic transfer of HPCI pump suction: BWR-2,3,4 .........ccovvviivnnnn.
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

following concepts asthey apply to HIGH PRESSURE
COOLANT INJECTION SYSTEM :
(CFR: 41.5/45.3)

K5.01 Turbineoperation: BWR-2,3,4 ... ..ot 3.3
K5.02 Turbineshaft sealing: BWR-2,34 ... ... e 2.8
K5.03 GEMAC controllers: BWR-2,34(P-SpeC) ... ..o 3.1
K5.04 Indications of pump cavitation: BWR-2,34 . ... 2.6*
K5.05 Turbinespeed control: BWR-2,3,4 .. ... .ot 3.3
K5.06 Turbine speed measurement: BWR-2,3,4 . ..., 2.6*
K5.07 Systemventing: BWR-2,3,4 ... ... i 2.8
K5.08 Vacuum breaker operation: BWR-2,3,4 ... . i 3.0
K5.09 Testablecheck valve operation: BWR-23,4 ..., 2.7*
K5.10 Assist corecooling: BWR-2,3,4 . ... 35
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the HIGH PRESSURE COOLANT
INJECTION SYSTEM :
(CFR: 41.7/45.7)

K6.01 Plant air systems: BWR-2,3,4 ... ...t 2.3*
K6.02 D.C.power: BWR-2,3,4 . . .. 3.3
K6.03 AC. power: BWR-2,314 .. 2.9
K6.04 Condensate storagetank level: BWR-2,3,4 ..., 35
K6.05 Suppression pool level: BWR-2,3,4 ... ... 35
K6.06 SBGTS: BWR-2,3,4(P-SPEC) . .« oottt et 31
K6.07 ECCSkeep fill system: BWR-2,3,4(P-Spec) ... 34
K6.08 Reactor pressure: BWR-2,3,4 ... ..o 3.8
K6.09 Condensate storage and transfer system: BWR-2,3,4 ..............coovvvv... 35
K6.10 PCIS: BWR-2,3,4 3.8
K6.11 Nuclear boiler instrumentation: BWR-2,3,4 .......... ..o 3.6
K6.12 Reactor water level: BWR-2,3,4 ... ... o e 4.2*
ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the HIGH PRESSURE
COOLANT INJECTION SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Al.01 Reactor water level: BWR-2,3,4 ... ..o e 4.3*
A1.02 Reactor pressure: BWR-2,3,4 ... ..o 4.2
A1.03 Condensate storagetank level: BWR-2,3,4 ... i, 35
A1.04 Suppression pool level: BWR-2,3,4 ... ... 3.7
A1.05 Suppression pool temperature: BWR-2,3,4 ...t 4.1
A1.06 System flow: BWR-2,3,4 . ... o 3.8
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.07 System discharge pressure: BWR-2,3,4 3.7
A1.08 System lineup: BWR-2,3,4 4.1*
A1.09 Turbinespeed: BWR-2,3,4 ... ... 35
A2. Ability to (a) predict theimpacts of the following on

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

A3.

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

theHIGH PRESSURE COOLANT INJECTION SYSTEM ; and (b)
based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Turbinetrips: BWR-2,3,4 .. ... 4.0
Valveclosures: BWR-2,3,4 .. ... 35
Valveopenings: BWR-2,3,4 .. ... 35
A.C.faillures: BWR-2,3/4 ... . 2.7*
D.C.falures: BWR-2,3,4 .. ... 35
Inadequate system flow: BWR-2,3,4 ... ... 3.3
Low suppressionpool level: BWR-234 ...t 34
tHigh suppression pool temperature: BWR-234 ... ... 3.9
tLow condensate storagetank level: BWR-234 ... ..., 35
Systemisolation: BWR-2,3,4 ... ..ot 4.0
Low reactor water level: BWR-2,3,4 .. ... . 4.1
Lossof roomcooling: BWR-2,3,4 ... ... e 34
Lossof applicable plant air systems: BWR-234 ............................ 2.4*
Flow controller failure: BWR-2,3,4 ... ... i 33
Lossof control oil pressure: BWR-2,3,4 ..., 34
Highdrywell pressure: BWR-2,3,4 ... i 4.0
THPCI inadvertent initiation: BWR-2,34 . ... ...t 3.9

Ability to monitor automatic operations of the HIGH
PRESSURE COOLANT INJECTION SYSTEM including:
(CFR: 41.7/45.7)

Turbinespeed: BWR-2,3,4 ... ...t 3.6
System Flow: BWR-2,3,4 . . ..o 3.8
Systemlineup: BWR-2,3,4 .. ... 3.9
Reactor pressure: BWR-2,3,4 ... ..o 4.2
Reactor water level: BWR-2,3,4 ... ..o e 4.3*
Systemdischargepressure: BWR-2,3,4 ... ...ttt 3.8
Lightsandadarms. BWR-2,3,4 . ... ... e 3.9
Condensate storagetank level: BWR-2,3,4 ........ ... 3.7
Responseto systemisolation: BWR-2,3,4 ..., 4.2*
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34

4.0
35
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35
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35
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SYSTEM: 206000 High Pressure Coolant I njection System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
A4. Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)
A4.01 Turbine speed controls: BWR-234 ......................
A4.02 Flow controller: BWR-2,3,4 ......... ... i,
A4.03 Turbinetemperatures: BWR-234 ..................... ..
A4.04 Magjor systemvaves: BWR-234 ........................
A4.05 Reactor water level: BWR-234 ................ciine.
A4.06 Reactor pressure: BWR-2,34 . ... ... i
A4.07 Condensate storage tank level: BWR-234 ................
A4.08 Suppression pool temperature: BWR-234 ................
A4.09 Suppression pool level: BWR-234 ......................
A4.10 Systempumps: BWR-234 ... ... .
A4.11 Turning gear: BWR-2,34(P-Spec) ...,
A4.12 Turbinetripcontrols: BWR-234 ...............ccovvun..
A4.13 Turbinereset control: BWR-234 ............ ... ...t
A4.14 System auto start control: BWR-2,3,4(P-Spec) .............
3.4-7

RO
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

TASK: Perform lineups on the core spray system
Place core spray (CS) system in standby readiness
Monitor automatic operation of core spray system
Shutdown core spray cooling system
Perform core spray simulated automatic actuation test
Perform core spray pump operability test
Perform core spray system inop test
Conduct core spray - cold shutdown valve testing

IMPORTANCE
K/A NO. KNOWLEDGE
K1 K nowledge of the physical connections and/or cause-

effect relationships between HIGH PRESSURE CORE SPRAY
SYSTEM (HPCS) and the following:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Condensate transfer and storage system: BWR-56......................
K1.02 Suppression Pool: BWR-5,6 ...t
K1.03 Water leg (jockey) pump: BWR-5,6 . ...
K1.04 HPCSdiesel generator: BWR-5,6 ...
K1.05 Standby liquid control system: Plant-Specific ..........................
K1.05 Suppression pool cleanup system: BWR-56 ....................coo.t.
K1.07 ECCSroomcoolers: BWR-5,6 ...
K1.08 Component cooling water systems: BWR-56 ..........................
K1.09 Leak detection: BWR-5,6 .. ... ...t
K1.10 Suppression pool suction strainers: BWR-56 ..........................
K1.11 Adeqguate corecooling: BWR-5,6 ...
Kl.12 Reactor vessel: BWR-5,6 .. ... ..o
K1.13 Instrument nitrogen: BWR-5,6 . ...
K1.14 Plantair systems: BWR-5,6 ...
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Pump electrical power: BWR-56 .................cooiiiiiiii i
K2.02 Valveelectrical power: BWR-5,6 .. ...
K2.03 Initiation logic: BWR-5,6 ... ...\t
K3. K nowledge of the effect that aloss or malfunction of

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) will have

on following:

(CFR: 41.7/45.4)

K3.01 Reactor water level: BWR-5,6 ...........o i
K3.02 Standby liquid control system: Plant-Specific ..........................
K3.03 Adeguate corecooling: BWR-5,6 ...
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21
4.0
3.6
2.7
2.6

3.3
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

K/A NO.

K4.

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

K5.

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

K6.

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

Al

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

IMPORTANCE
KNOWLEDGE RO

Knowledge of HIGH PRESSURE CORE SPRAY SYSTEM (HPCS)
design feature(s) and/or interlockswhich providefor

thefollowing:

(CFR: 41.7)

Preventswater hammer: BWR-56 ........ ... . i 29
Prevents over filling reactor vessel: Plant-Specific. .......................... 34
Preventspump over heating: BWR-5,6 ............... ... 2.3*
Testable check valve operation: BWR-56 ........... ..., 2.3*
Motor operated valve operation: BWR-56 ................. ... 24
Centrifugal pump operation: BWR-5,6 ..., 2.3*
Override of reactor water level interlock: Plant-

SPECITIC . oo 35

Knowledge of the operational implications of the

following concepts asthey apply to HIGH PRESSURE CORE
SPRAY SYSTEM (HPCS):

(CFR: 41.5/45.3)

Indications of pump cavitation: BWR-5,6 . ... 25
Heat removal (transfer) mechanism: BWR-56 .............................. 2.6
Systemventing: BWR-5,6 ... 24
Adeguate corecooling: BWR-5,6 .. ...t 3.8

K nowledge of the effect that aloss or malfunction of

the following will have on the HIGH PRESSURE CORE
SPRAY SYSTEM (HPCS):

(CFR: 41.7/45.7)

Electrical power: BWR-5,6 ... 3.6
Condensate storagetank water level: BWR-56 ..., 34
Component cooling water systems: BWR-56 ...t 25
Suppression pool suction strainer: BWR-56 ...t 25
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the HIGH PRESSURE
CORE SPRAY SYSTEM (HPCS) controlsincluding:

(CFR: 41.5/45.5)

HPCSTloOw: BWR-5,6 . ... oo e 3.6
HPCSpressure: BWR-5,6 .. ... oo e 34
Reactor water level: BWR-5,6 .. ... i 3.7
Reactor pressure: BWR-5,6 .. ... ..o 3.3
Suppression pool water level: BWR-56 ..., 3.3
Motor amps: BWR-5,6 . .. ..o 1.9*
Diesel loading: BWR-5,6 ... e 2.5*
Systemlineup: BWR-5,6 ... ... 3.1
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3.7
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24
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SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.09 Condensate storagetank level: BWR-56 ..., 2.6
A2. Ability to (a) predict theimpacts of the following on

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) ; and (b)
based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Systeminitiation: BWR-5,6 . ...t 3.8
PumMp trips: BWR-5,6 ... ..o 3.6
Valveclosures: BWR-5,6 .. ...t 32
A.C. electrical failure: BWR-5,6 ....... ..ot 31
D.C. electrical faillure: BWR-5,6 . ... e 28
Corespray linebreak: BWR-5,6 ... 34
Pumpseal failure: BWR-5,6 ... i 2.6
Inadequate system flow: BWR-5,6 ... ...t 31
Lossof roomcooling: BWR-5,6 ........... i i 24
Valveopenings: BWR-5,6 ... ... ...ttt 2.7
Low suppressionpool level: BWR-5,6 ... 3.3
High suppressionpool level BWR-5,6 ... 3.3
Low condensate storagetank level BWR-56 ..................... ...l 34
High suppression pool temperature: BWR-56 ............................... 3.0
Clogged suppression pool suction strainers; BWR-56. ........................ 24

Ability to monitor automatic operations of the HIGH
PRESSURE CORE SPRAY SYSTEM (HPCS) including:
(CFR: 41.7/45.7)

Valveoperation: BWR-5,6 .. ... ..t 3.3
Pump start: BWR-5,6 ... ... 3.8
Systempressure: BWR-5,6 ... ... 3.6
System flow: BWR-5,6 ... ... 3.7
Reactor water level BWR-5,6 . ... ... 3.7
Lightsandadarms: BWR-5,6 ... i i 2.8

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

HPCSpump: BWR-5,6 . ... 37
SuctionVvalves, BWR-5,6 . ... ... 3.6
Injectionvave: BWR-5,6 ... ...\t 3.8
Minimumflowvalve: BWR-5,6 . .......... i i 31
Manual Initiation controls;: BWR-5,6 .. ...ttt 3.8
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3.8
3.7
34
3.2
29
3.6
3.0
3.2
2.6
3.0
35
35
35
3.3
2.6

3.3
3.8
3.6
3.7
3.7
2.8

3.7
3.6
3.8
31
3.8



SYSTEM: 209002 High Pressure Core Spray System (HPCYS)

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY

A4.06 Testablecheck valve: BWR-56.. ....................
A4.07 Linefill pump: BWR-56 ...........................
A4.08 Reactor water level: BWR-56 .......................
A4.09 Suppression pool level: BWR-56 ...................
A4.10 Reactor pressure: BWR-56 .........................
A4.11 Systemflow: BWR-56.................ccovvvi...
A4.12 System pressure: BWR-56 .........................
A4.13 Lightsanddarms. BWR-56 ........................
A4.14 Testreturnvalvee BWR-56 .........................
A4.15 Initiationreset: BWR-56 .............. .ot

3.4-11
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SYSTEM: 207000 I solation (Emer gency) Condenser

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
Kl1.09

K1.10
K111

K2

K2.01
K2.02

K3.

K3.01

K3.02

K4.

K4.01

K4.02

Perform lineups on the isolation condenser system

Fill and add makeup to the isolation condenser system

Place the isolation condenser (I1so-Cond) in standby

Place the isolation condenser system in service from a standby readiness condition
Remove the isolation condenser system from service

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between ISOLATION (EMERGENCY)
CONDENSER and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Reactor vessel: BWR-2,3 ... . 3.8
Reactor pressure: BWR-2,3 ... . 4.0
Reactor water level: BWR-2,3 .. ... 37
Condensatetransfer system: BWR-2,3 ... ... i, 35
Demineralized water system: BWR-2,3(P-Spec) .................cooiii.t. 34
Fire protection/servicewater: BWR-2,3 ... 3.3*
LPCl: BWR-2,3(P-SPEC) ..ot i ittt e e 3.0*
Recirculation system: BWR-2,3 ... ... 3.0
Mainsteam system: BWR-2,3. ... ... 3.0
Plant air systems: BWR-2,3 ... ... e 3.0*
Primary containment isolation system: BWR-23 ........................... 34
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

Motor operated valves: BWR-2,3 ... 3.6
Initiation 1ogic: BWR-2,3 ... ... 35

K nowledge of the effect that aloss or malfunction of

the | SOLATION (EMERGENCY) CONDENSER will have on
following:

(CFR: 41.7/ 45.4)

Reactor pressure control during conditionsin which

thereactor vessel isisolated: BWR-2,3 ... ... i 4.2*
tReactor water level (EPG's address the isolation
condenser asawater source): BWR-2,3 ... ... i 3.8*

Knowledge of ISOLATION (EMERGENCY) CONDENSER design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Isolation of the system in the event of aline break:

B W R, 3 e 4.3*
Automatic initiation: BWR-2,3 .. ... . 4.2*
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4.2
3.8
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3.6
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3.8
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SYSTEM: 207000 I solation (Emer gency) Condenser

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4.03 Filling of thesystem: BWR-2,3 ... i i i 3.3
K4.04 Steam and condensate flow indication: BWR-2,3 ......... ..., 3.2
K4.05 Detection of atubebundlelesk: BWR-23 ....... ... it 4.0*
K4.06 Throttling of system flow: BWR-2,3 ... i 3.8*
K4.07 Manual operation of thesystem: BWR-2,3 ..., 3.8*
K4.08 Protection against incomplete steam condensation

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

(condensate outlet valve does not fully open): BWR-
2,3 (P OPEC) - it 34

Knowledge of the operational implications of the
following conceptsasthey apply to ISOLATION
(EMERGENCY) CONDENSER :

(CFR: 41.5/45.3)

Flow measurement across an elbow using differential

pressure: BWR-2,3 .. o 2.6*
Heat exchanger operation: BWR-2,3 ..., 3.0
Heat transfer: BWR-2,3 ... .. 2.7
Latent heat of vaporization: BWR-2,3 .............c i 2.3*
Saturated steam: BWR-2,3 . ... 2.5*
Saturated liquid: BWR-2,3 ... 2.5*
Temperaturesensing: BWR-2,3 ... ... 2.7*
Level indicator operation: BWR-2,3 ...t 2.8*
Cooldownrate: BWR-2,3 .. ... e 37
Systemventing: BWR-2,3 ... ... 3.0

K nowledge of the effect that aloss or malfunction of

the following will have on the ISOLATION (EMERGENCY)
CONDENSER :

(CFR: 41.7/45.7)

Demineralized water system: BWR-2,3(P-Spec) .................coiiii.t. 3.3
Fire protection/service water system: BWR-23 ............................ 35
Condensatetransfer system: BWR-2,3 ... ... i, 35
Plant air systems: BWR-2,3 ... ... 3.2*
Primary containment isolation system: BWR-23 ........................... 3.6
Recirculation system: BWR-2,3 ... ... 3.0
AC. power: BWR-2,3 .. 3.0*
D.C.power: BWR-2,3 ... 35
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35
34
4.2
4.0
4.0

3.6

3.0*
3.3
3.0
2.7*
2.7
2.7
2.8
3.0
4.0
3.2

3.7
3.7
3.8
3.3*
3.8
3.2
3.2
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SYSTEM: 207000 I solation (Emer gency) Condenser

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
ABILITY
Al. Ability to predict and/or monitor changesin

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

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
A3.06
A3.07
A3.08

parameter s associated with operating the ISOLATION
(EMERGENCY) CONDENSER controlsincluding:
(CFR: 41.5/45.5)

Isolation condenser level: BWR-2,3 ... ...
Shell sidewater temperature: BWR-2,3 ... ...
Steam flow: BWR-2,3 . ...
Condensate flow: BWR-2,3(P-SPEC) . ... vviiii e
Reactor pressure: BWR-2,3 .. ..o o
Reactor water level: BWR-2,3 ... ... e
Ventradiationlevel: BWR-2,3 .. ... . i
Cooldownrate: BWR-2,3 ... . i e
Valveoperations: BWR-2,3 ... .. ...
Primary sidetemperature: BWR-2,3 ............. ... i i i

Ability to (a) predict theimpacts of the following on

the ISOLATION (EMERGENCY) CONDENSER ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Tubebundleleak: BWR-2,3 ... ...
tHigh ventradiation: BWR-2,3 .. ... ... . i
PCISsignal resultingin systemisolation: BWR-2,3 ..........................
Inadequate system flow: BWR-2,3 ... ... i
Insufficient shell side makeup flow: BWR-23 ... ... .o,
Valveopenings: BWR-2,3 ... ...
Valveclosures: BWR-2,3 ... ..
Systeminitiation: BWR-2,3 ... ...

Ability to monitor automatic operations of the
ISOLATION (EMERGENCY) CONDENSER including:
(CFR: 41.7/45.7)

Isolation condenser level: BWR-2,3 ... ... iiiiiiiiiiiiiiiiiiinans
Reactor pressure: BWR-2,3 .. ..o o
Reactor water level: BWR-2,3 . ... ...
Ventradiationlevels: BWR-2,3 ... ...
System lineup: BWR-2,3 ... o
Lightsanddarms: BWR-2,3 ... ... .. e
Primary and shell sidetemperatures: BWR-2,3 ...................cciii...
System flow: BWR-2,3 . ... o
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SYSTEM: 207000 I solation (Emer gency) Condenser

Tasks as noted previously
K/A NO. KNOWLEDGE
A4. Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

A4.01 Isolation condenser level: BWR-23 .................
A4.02 Steam linepressure: BWR-23 .....................
A4.03 Primary and shell side temperatures: BWR-2,3

A4.04 Vent lineradiation levels: BWR-23 .................
A4.05 Magjor systemvalves. BWR-23 .....................
A4.06 Shell sdemakeupvalves: BWR-23 .................
A4.07 Manually initiate the isolation condenser: BWR-2,3

3.4-15

IMPORTANCE

RO
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3.3
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SYSTEM: 209001 L ow Pressure Core Spray System

TASK: Fill the core spray systems

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14

K2

K2.01
K2.02
K2.03

Perform lineups on the core spray systems

Place the core spray system in standby readiness

Monitor automatic operation of the core spray system

Shutdown the core spray cooling system

Fill the reactor cavity from the condensate storage tank with the core spray system
Perform core spray pump flow rate test

Perform core spray simulated automatic actuation test

Perform core spray pump operability test

Perform core spray subsys and low pressure coolant injection subsys discharge piping ventilation

Perform core spray system inop test
Conduct core spray motor operated valve operability test

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between LOW PRESSURE CORE SPRAY
SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Condensate storage tank: Plant-Specific .............. ... ... ... . ...
Torug/suppression POOl .. ..ot
Keepfill system ... ...
condensatetransfer system ... .
Automatic depressurization SyStem . ... ...
Plant air SystemS ...
D.C.eettrical power ... e
A.C. electrical POWEr ...
Nuclear boiler instrumentation ...,
EMergency generator .. ...t e
Drywell coolers: Plant-Specific .................co i i
ECCSIO0M COOIEIS ...ttt ittt e et e
Leak detection .. ... ...t e
REACIOr VESSEl ..o

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
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SYSTEM: 209001 L ow Pressure Core Spray System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09
K4.10

K5.

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

K6.

K6.01
K6.02
K6.03

the LOW PRESSURE CORE SPRAY SYSTEM will have on
following:
(CFR: 41.7/45.4)

Reactor water level .. ... . 3.8
AD S IOQIC .+ vt 3.8
EMergency generators ... ...ttt 2.9
Component cooling water SyStemsS ... ..ot 2.1*
Drywell cooling: Plant-Specific ........... ... i i 2.3

Knowledge of LOW PRESSURE CORE SPRAY SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Prevention of overpressurization of corespray piping ... 3.2
Preventswater hammer .. ... ... e 3.0
MOtOr COOlING oot 24
Linebreak detection ... ....... ..o 3.0
Pump minimum flow ... ... 2.6
Adequate pump net positivesuctionhead ......... ... 2.6
Pump operability testing . ... 2.8
Automatic system initiation . ..........c...iiii 3.8
LOad SEOUENCING . oot o ettt et 3.3
Testability of all operablecomponents ..., 2.8

Knowledge of the operational implications of the

following conceptsasthey apply to LOW PRESSURE CORE
SPRAY SYSTEM :

(CFR: 41.5/45.3)

Indications of pump cavitation ... ...........uiiiii e 2.6
Differential pressureindication .............cc i i 24
Testablecheck valveoperation . ...ttt 2.3
Heat removal (transfer) mechanisms ... 2.8
Sy M VENING ..ottt 25
Recirculation operation: Plant-Specific(BWR-1) ........................... 3.7

K nowledge of the effect that aloss or malfunction of

the following will have on the LOW PRESSURE CORE SPRAY
SYSTEM :

(CFR: 41.7/45.7)

A POEN 34

EMergency generators ... ...t 3.8

Torug/suppression pool water level ......... ... i 3.3
3.4-17 NUREG 1123, Rev.

3.9
3.9
3.0
22
2.7

34
3.2
25
3.2
2.6
29
3.0
4.0
35
29

2.7
2.6
24
29
25
4.0

34
3.9
34
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SYSTEM: 209001 L ow Pressure Core Spray System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE . ... e e e RO
K6.04 D PO . e 2.8
K6.05 ECCSIroom COOIEI(S) ..o 2.8
K6.06 Pump motor CoOlEr(S) ...oovv e 24
K6.07 Pump seal COOLEr(S) . ..ovii i 2.3
K6.08 Keepfill system ... 2.9
K6.09 Fireprotection: BWR-L ... ... 3.0*
K6.10 ECCSroom integrity: Plant-Specific ................ ... ... oo i i 2.3
K6.11 ADS . 3.6

ABILITY
Al. Ability to predict and/or monitor changesin

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

parameter s associated with operating the LOW PRESSURE
CORE SPRAY SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Corespray floW ... 34
COre SPray PrESSUIE . .ottt ettt et e e et e e et ettt 3.2
Reactor water level .. ... .. 3.8
REACION PrESSUIE . ..t e e e e e e 3.7
Torug/suppression pool water level ......... ... i 35
M OtOr AIMIPS ot 2.3*
Emergency generator 10ading ... 3.0
Sy EM lINEUD . . oot 3.3

Ability to (a) predict theimpacts of the following on

the LOW PRESSURE CORE SPRAY SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

PUMD IS o o 34
ValVECIOSUrES ... 3.2
AC HalUES 34
D.C. fallUrES .. 29
Corespray linebreak .......... i 3.3
Inadequate System flOW ... ... e 3.2
Lossof roomcooling ... 2.6
ValVE OPENINGS .« .\ttt 3.1
Low suppression pool level ... . 3.1
tHigh suppression pool temperature . ....... ...t 3.1
tLossof fireprotection: BWR-1 ... ... oot 2.8%
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3.0
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SYSTEM: 209001 L ow Pressure Core Spray System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A3. Ability to monitor automatic oper ations of the LOW

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11
A4.12
A4.13
A4.14

PRESSURE CORE SPRAY SYSTEM including:
(CFR: 41.7/45.7)

ValVE OPEratiON ..\ e 3.6
PUMP Start . 3.8
SYSIEIM PIESSUE . . . oot ettt et e e e e et e e e e e e e 35
Sy EM oW o 3.7
Reactor water level ... ... .. e 39
Lightsand alarms ... 3.6
Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)
L0 0=l Y o 11 o] o 1 3.8
SUCHIONVAIVES . . .ot e e e e 35
INJECtiON VAIVES ... 3.7
Minimal flIow VaEIVES . . ... 29
Manual initiation CoONtrols . ... e 3.8
Testablecheck VaIVES .. ... 24
Fil UMD o 2.7
Reactor water level ... ... 3.9
Suppression pool level ... ... 3.6
REACION PrESSUIE . . . oottt e e e e e e e e 3.9
Sy M I OW o 3.7
SYSIEM PrESSUIE . . oottt ettt e e e e et e e 3.6
Lightsand alarms ... ... 34
Containment level: BWR-1 ... ... e 3.6
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3.6
3.7
35
3.6
3.9
35

3.6
34
3.6
29
3.6
24
2.8
3.9
35
3.8
3.6
35
34
3.6
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SYSTEM: 239001 Main and Reheat Steam System

TASK: Perform lineups on the main steam system
Startup the main steam system (cold)
Operate the main steam isolation valves
Place the automatic pressure relief valvesin service
Monitor the main steam system
Perform main steam isolation valve (MSIV) fast closure test (MSIV operability testing)
Perform main steam line high radiation functional test perform MSIV's, steam line drain valves and reactor
sample valveslogic functional test
Perform main mechanical vacuum pump and valve
I solation system functional test
Perform main steam isolation valve, main steam drain valve and reactor water sample valve simulated
automatic isolation test
Perform main steam isolation valves limit switch instrument functional test
Perform main steam line closure scram (MSL CS) operational test
Perform one train MSLCSinop surveillance
Perform main steam leakage control system operational test (writein)
Perform one train main steam leakage control system operability surveillance (writein)
Perform monthly main steam leakage control system division 1 and division 2 fan and heater tests (write

in)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between MAIN AND REHEAT STEAM

SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 REACION VESSEl . . . oo 34 34
K1.02 SPDS/ERIS/CRIDS/GDS: Plant-Specific .......cvvi e 26 238
K1.03 Mainturbinge . ... .. 34 34
K1.04 MOIStUNE SEPAIALONS . .o oottt ettt 2.8 29
K1.05 Moisture separator reheaters. Plant-Specific................................ 2.8 2.8
K1.06 StEaM DY PaSS Sy S oM . .ottt 34 34
K1.07 Offgas Sy St emM . ..o 31 3l
K1.08 Condenser air removal SyStem ...t 29 31
K1.09 Steamseal/gland seal System .. ... 2.7 2.8
K1.10 EXtraction steam System . ... 2.7 2.8
K1.11 High pressure heater drainsandvents ..., 25 25
K1.12 Plant air Syl emMS . ..o 25 2.6
K1.13 Main steam isolation valve leakage control: Plant-

SPECITIC . ot 2.6 2.8
K1.14 Positive leakage control system: Plant Specific ............................. 2.8 3.0
K1.15 Process computer/ performance monitor system ............. ... oo oo 2.1* 21
K1.16 Processradiation monitoringsystem ... 3.2 34
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K1.17 CoNtai NMENt Sy S M ..ottt 3.1
K1.18 High pressure coolant injection: Plant-Specific ............................. 35
K1.19 Reactor coreisolation cooling system: Plant-Specific
...................................................................... 3.1

K1.20 Residual heat removal system: Plant-Specific .............................. 2.9
K1.21 Isolation condenser system: Plant-Specific ... 3.7
K1.22 FeaOdWater Sy S oM .. o 3.1
K1.23 Reactor water level control system ............. . o 3.2
K1.24 Head Vent ... 2.7
K1.25 Relief ValVES ... 35
Kl.26 Sy VAIVES .. o 3.7
K1.27 Reactor protection system ... 4.0
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Main steam isolation valvesolenoids .............c. i 3.2*
K2.02 Main steam line shutoff valves (guard valves):

Plant-SpecifiC ... ... 2.3*
K3. K nowledge of the effect that aloss or malfunction of

the MAIN AND REHEAT STEAM SYSTEM will haveon

following:

(CFR: 41.7/ 45.4)
K3.01 TUrDINE QENEIatOr . ..ottt 3.2
K3.02 L0000 = 0 31
K3.03 Reactor feedpump turbines. Plant-Specific ................................. 3.2
K3.04 OffgasS Sy e ..o 2.8
K3.05 Condenser air removal ... ... e 2.8
K3.06 Seal steam/glandand seal System .. ... 2.6
K3.07 CONtaINMENT . ...ttt e e e e e e e e 31
K3.08 Decay heat removal ... ... 34
K3.09 Steam bypasscapability .......... 3.6
K3.10 High pressure coolant injection system: Plant-

SPECITIC o o 35
K3.11 Reactor coreisolation cooling system: Plant-Specific

...................................................................... 3.2
K3.12 Isolation condenser: Plant-Specific ... 3.7
K3.13 Moisture separator reheaters: Plant-Specific ............................... 24
K3.14 Residual heat removal system: Plant-Specific .............................. 2.7
K3.15 Reactor water level control ... 35
K3.16 Relief/safety valves ... ... 3.6
K3.17 Reactor vessel andinternals . ... ... 3.2
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3.2
3.6

3.2
29
3.7
3.2
3.3
2.7
35
3.8
4.1

3.3*

2.3*

3.3
3.2
3.3
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29
2.7
3.3
35
3.7
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3.3
3.7
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2.7
35
3.6
3.3
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of MAIN AND REHEAT STEAM SYSTEM design

K4.01
K4.02

K4.03

K4.04
K4.05
K4.06

K4.07
K4.08

K4.09

K4.10

K4.11

K5.

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

K5.05
K5.06
K5.07
K5.08
K5.09

K6.

K6.01
K6.02
K6.03

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

Automaticisolation of steamlines ......... ... ... i 3.8
Automatic isolation and opening of drain valves:

Plant-SpecifiC ... ..o 3.1
Insures that steam released from a steam line break

will not bypass suppression pool; BWR-6 . ... 3.2
Limits steam flow during asteam lineruptureto 200%. ....................... 34
Steam flow MeasUremMent ... ... ...t e 31
Allows for removal or prevents escape of radioactive

steam from systemsthat haveleaky MSIV's ... ... oot 3.1
Over Pressure CoNtrol .. ..ot 3.7
Removal of non condensable gases from reactor head

= = 25
Equalization of pressure acrossthe MSIV's before

(o] 211 o 1 3.3
Moisture removal from steam lines prior to admitting

72T 0 29
Positive sealing of the MSIV's when shutdown: Plant-

SPECITIC o o 2.9

Knowledge of the operational implications of the
following conceptsasthey apply to MAIN AND REHEAT
STEAM SYSTEM :

(CFR: 41.5/45.3)

Congtant enthapy expansionthroughavave .................. ...t 2.0*
Definition and causes of steam/water hammer .............. ... i 29
Definition and causes of thermal stress .......... ... i 2.7
Definition and reason for steam blanketing of moisture

separator reheater: Plant-Specific ........... .o i i 1.8*
Flow indication . ... 2.8
Airoperated MSIV 'S L. e 2.8
Hydraulicoperated MSIV'S ... ..o 2.6
Solenoid operated ValVES .. ..o 2.6
Decay heat removal ... ... 34

K nowledge of the effect that aloss or malfunction of

the following will have on the MAIN AND REHEAT STEAM
SYSTEM :

(CFR: 41.7/45.7)

Electrical powWer ... 3.1
Plant air Syt emMS ... 3.2
Safety valveoperability ... 3.6
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3.8

3.2

3.3
35
3.2

3.2
3.7

2.6

3.3

3.0
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2.2*
31
29

1.9*
2.8
29
2.7
2.7
35

3.3
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted Previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K6.04 Relief valve operability: Plant-Specific ................ ... ... .. ... oL 34
K6.05 Steam liNeintegrity ... 3.6
K6.06 MSIV isolation signal ... 3.8
K6.07 MSIV leakage control ... 2.8
K6.08 Main CoNdENSEr VACUUIM ... ..ottt et ettt e e e e 33
K6.09 PO IS INSSSS ..t 3.9
K6.10 ADS/low low set: Plant-Specific . ... 3.6
ABILITY
Al. Ability to predict and/or monitor changesin

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

A2.

A2.01

A2.02

A2.03
A2.04
A2.05
A2.06
A2.07

A2.08
A2.09

A2.10

parameter s associated with operatingthe MAIN AND
REHEAT STEAM SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Main St EaM PrESSUNE . . oottt t ettt et 3.6
Main steam tempPEratUre . ...t 2.6
Reheat steam pressure: Plant-Specific ............... ... .. o i i 2.2*
Reheater temperature: Plant-Specific ............... ... ... .. o oo 2.3*
Main steam lineradialion MONITOrS .. ...... ...ttt 3.6
Air gjector process radiation MoNitor .. ...........uuuiiiiiiiiiiiiia 34
Reactor water level .. ... .. 37
REACION PrESSUIE . ..t e e e e e e 3.8
Mainsteam flow ... ... 35
REACIOr POWEY . . 3.8

Ability to (a) predict theimpacts of the following on

the MAIN AND REHEAT STEAM SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Malfunction of reactor turbine pressure regulating

S BN 3.8
Change in steam demand and its effect on reactor
PrESSUNE AN POWEY ottt ettt ettt et 3.6
MSIV ClOSUrE ..o 4.0
Main steam lINE 1OW PreSSUre . ..o e 35
tMainsteam linehighradiation ............. ... .. . 3.9
Turbinetripwithout bypassvalves ........... ... o i i 4.1
Main steam area high temperature or differential
temperaturehigh ... 3.8
LOW CONAENSEY VACUUIM . ..ottt et e e ettt e e e et 3.6
Opening of head vent to drywell equipment sump with
pressureinthereactor vessel ............ . 34
Closureof oneor more MSIV'sat pOWer ... ...t 3.8
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35
3.7
3.9
3.2
34
4.1*
3.7

3.6
2.6
2.2*
23
3.6
34
3.7
3.8
34
3.8

3.9

3.8
4.2
3.6
4.2*
4.3*

3.9
3.6

3.7
3.9
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SYSTEM: 239001 Main and Reheat Steam System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A2.11 Steamlinebreak . ... 4.1
A2.12 PCIS/INSSSS aCtUBLION . . . .o et et e 4.2*
A2.13 Highreactor water level ............ ... i 35
A2.14 Inadvertent initiation of HPCI/HPCS/RCIC (steam

quality and steam flow): Plant-Specific ............. ... ... .o i i it 34
A3. Ability to monitor automatic oper ations of the MAIN

A3.01
A3.02

A3.03

A3.04

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11

AND REHEAT STEAM SYSTEM including:
(CFR: 41.7/45.7)

Isolation of main steam System ... ... e 4.2*
Opening and closing of drain valves as turbine load

changes: Plant-Specific ... 2.9
Moisture separator reheat steam supply: Plant-

SPECITIC o o 2.8
I solation of moisture separator reheater: Plant-

SPECITIC o o 2.7

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

MOV S 4.2*
Mam steam linedrainvalves . ........... i 3.2
Sy EM IOW . o 35
SYSIEM PIESSUNE . . oottt e et e et e e et e e e 3.8
SYStEM tEMPEratUre . . . ..ot e 2.7
Systemradiationlevels ... 3.6
Lightsand alarms . ... 3.3
Reactor water level .. ... 3.7
REACION PrESSUIE . ..t e e 3.9
REACIOr POWEY . . 3.8
Alternate methods of verifying valve positions ..., 3.1
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4.3*
4.3*
3.7

35

4.1*

29

2.8

2.7

4.0
3.2
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3.7
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SYSTEM: 245000 Main Turbine Generator and Auxiliary Systems

TASK: Perform lineups of the main turbine generator
Start up the turbine to rated speed
Perform generator excitation
Operate generator voltage regul ator
Synchronize turbine generator with output grid at minimum load
Increase load on the turbine generator
Monitor the turbine generator
Secure the amplidyne (generator in service)
Return the amplidyne to service
Unload the turbine generator electrically to minimum load
Secure generator output and excitation
Shut down the turbine generator
Operate the turbine turning gear
Operate the turbine bearing lift oil pumps (jacking oil pumps)
Synchroni ze turbine generator with output grid at minimum load
Increase load on the turbine generator

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between MAIN TURBINE GENERATOR
AND AUXILIARY SYSTEM Sand thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 A. C. eectrical distribution . ......... ... ..o
K1.02 Condensate system . .. ..o
K1.03 Mainsteam system . ...
K1.04 Reactor protectionsystem ............... .. oo i
K1.05 Extractionsteamsystem ............ ... o o o i e
K1.06 Component coolingwater systems . ...
K1.07 Plantair systems . ...
K1.08 Reactor/turbine pressure control system: Plant-

SPECIfiC ..o
K1.09 D. C.éelectrical distribution .............. ... oL
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Stator water cooling pumps: Plant-Specific ...................
K2.02 Mainlubricatingoil pumps ...............oc i i
K2.03 Amplidyne: Plant-Specific ...
K2.04 Hydrogenseal oil pumps ...
K2.05 Air sedl oil pumps: Plant-Specific............coovviiiiiinn.
K2.06 Turbine supervisory instrumentation .........................

3.4-25

RO
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3.3
3.7
2.7
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35
2.7

24
2.4*
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SYSTEM: 245000 Main Turbine Generator and Auxiliary Systems

Tasks as noted previously

IMPORTANCE

K/A NO.

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
K4.08
K4.09
K4.10

K5.

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

KNOWLEDGE

K nowledge of the effect that aloss or malfunction of

the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEM Swill
have on following:

(CFR: 41.7/ 45.4)

A.C. dectrical distribution ............ .
REACIOr PrESSUIE . . . . oo
REACIOr POWEY . . o
Reactor feedwater system (feedwater heaters) ................. ... ... ... ...
Reactor feedwater pump: Plant-Specific ................. ... ... ..o oo
CoNdensate Sy St eM . . ..o
Reactor protection System ...
Reactor/turbine pressure control system: Plant-

SPECITIC . oo

Knowledge of MAIN TURBINE GENERATOR AND AUXILIARY
SYSTEM Sdesign feature(s) and/or interlockswhich

providefor thefollowing:

(CFR: 41.7)

Bearing lUbriCation . . ...
GENErator COOlING ..ottt
Sedlingtoprevent hydrogenleakage . ...
Hydrogen cooling . ...
TUrbiNEProtection . ...t
Generator ProteCtioN . ...ttt
Generator voltageregulation . .. ...t
Moisture removal fromturbinesteam ........ ... ... i
TUrbiNE CONLIOl . . ..o
EXraction SteaM . . ...

Knowledge of the operational implications of the
following conceptsasthey apply to MAIN TURBINE
GENERATOR AND AUXILIARY SYSTEMS:

(CFR: 41.5/45.3)

Heat exchanger operation ...t e e
Turbineoperationand limitations . ...
Hydraulically operated valveoperation ...
Turbinespeed measurement . ...ttt
Relief valveoperation ...
Turbineshaft Sealing . ...
Generator operationsand limitations . ...t
GENErator COOlING ..ottt
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25
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3.0
2.8
2.6
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3.2
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SYSTEM: 245000 Main Turbine Generator and Auxiliary Systems

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the MAIN TURBINE GENERATOR

AND AUXILIARY SYSTEMS:

(CFR: 41.7/45.7)
K6.01 Gland SEal . ... 2.8
K6.02 Reactor/turbine pressure control system: Plant-

SPECITIC . oo 35
K6.03 Hydrogenseal Oil ... 2.8
K6.04 Hydrogen cooling . ... 2.6*
K6.05 Stator water COOlING . . ..o v 2.9
K6.06 Electrical distribution ... ..... .. ... 3.0
K6.07 EXraction SteaM . . ... 24
K6.08 MaIN SEBAM ..t 3.0
K6.09 Voltage reguIation ... ... ......u 2.3*
K6.10 Lubeoil system ... ... 2.8*

ABILITY
Al. Ability to predict and/or monitor changesin

parameter sassociated with operatingthe MAIN TURBINE

GENERATOR AND AUXILIARY SYSTEMS controlsincluding:

(CFR: 41.5/45.5)
Al1.01 Generator MEJAWELTS . . . ...ttt et et e e 2.7
A1.02 TUrbINESPEEd . ..o 2.6
A1.03 Turbinevalve posSItioN ... ...t 2.7
Al104 StEaM flOW 2.7
A1.05 REACION PrESSUIE . . . oottt e e e e e e e e 35
A1.06 COoNAENSEr VBCUUIM . . o oottt e ettt e e e et e e e ee e 33
A1.07 First stageturbinepressure ...........c i 2.8
A1.08 Generator output voltagelreactiveload ............. ... ... oottt 2.5*
A2. Ability to (a) predict theimpacts of the following on

the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS; and

(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 TUDINELID .« v 3.7
A2.02 Lossof lUDEOIl . ... 33
A2.03 LOSSOf CONAENSEr VACUUM . . .ottt et e e e e e 35
A2.04 REACIOr SCIaM . . oo 3.7
A2.05 LT 0T = (o g 1 1 o P 3.6
A2.06 Lossof extraction Steam . ... ...t e 29
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3.7
31
2.7
29
3.2
25
31
2.5*
29

2.7
25
2.7
2.8
34
3.2
2.8
2.7

3.9
35
3.6
3.8
3.8
31
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SYSTEM: 245000 Main Turbine Generator and Auxiliary Systems

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY
A2.07 L oss of reactor/turbine pressure control system:

Plant-Specific
A2.08 Turbine rotor bow
A2.09 Turbine vibration
A3. Ability to monitor automatic oper ations of the MAIN

TURBINE GENERATOR AND AUXILIARY SYSTEM Sincluding:

(CFR: 41.7/45.7)
A3.01 TUDINE LI « oo
A3.02 Turbineroll toratedspeed. . ...
A3.03 Generator megawatt OULPUL . ... ..ottt e
A3.04 TUrbINESPEEd . ..o
A3.05 Control valve operation . ...
A3.06 Turbinelube oil Pressure .. ...
A3.07 Hydrogen seal Oil pressure ...
A3.08 HYdrogen gas PreSSUNe . . ..o oot ettt
A3.09 Hydrogen gastemperature . . ...t
A3.10 Generator output voltagelreactiveload ............. ... ... oot
A3.11 Generator power factor: Plant-Specific ........... ... ... . o i i it
A3.12 Automatic turbine control: Plant-Specific ...
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Turbinelube ol PUMPS . . . ..o
A4.02 GENErator CONIOIS . . . .ottt e e e e e e e
A4.03 Stator water cooling pumps: Plant-Specific ................ ... ... . o oL
A4.04 Hydrogen seal Oil pUMPS .. ..o
A4.05 Generator megawatt OULPUL . ... ..ottt e
A4.06 TUrbINESPEEd . ..ot
A4.07 Turbinevalve posSItioN .. ...
A4.08 TUrbINEOIl PrESSUNe . ..ot
A4.09 Hydrogen seal Oil pressure ...
A4.10 HYdrogen gas PreSSUNe . . ..o oottt
A4.11 Hydrogen gastemperature . . ...t
A4.12 Generator output voltage . ...t
A4.13 Generator power factor: Plant-Specific .......... ... ... ..o i i it
A4.14 Generator megavar OULPUL . .. ... oottt ettt e et
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3.8
2.3
25

3.9
2.6
2.8

3.6
2.8
29
2.8
31
2.6
2.6
2.6
25
2.6
2.1*
35

2.7
29
2.8
2.7
2.7
2.6
29
2.7
2.6
2.6
2.4*
2.6
2.1*
25



SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

TASK: Lineup the reactor coreisolation cooling (RCIC) system

Manually operate and adjust reactor core isolation cooling system flow with the turbine governor

Manually initiate startup of the reactor coreisolation cooling (RCIC) system
Operate RCIC pump in different modes
Monitor RCIC operation

Shutdown RCIC
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between REACTOR CORE ISOLATION

COOLING SYSTEM (RCIC) and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 Condensate storageand transfersystem ..., 35
K1.02 Nuclear boiler system ... oo i i 35
K1.03 SUPPrESSION POOL .. oo 3.6
K1.04 MaiN CONENSEr e 2.6
K1.05 Residual heatremoval system ..............c i i 2.6
K1.06 Plant air systems: Plant-Specific.................. ... oo 2.3*
K1.07 Leak detection . ...ttt 31
K1.08 Linefill pump: Plant-Specific ............... ... ..o o i i 3.3
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Motoroperated valves . ... 2.8*
K2.02 RCIC initigtionsignals (I0gic) ... 2.8*
K2.03 RCICflow controller . ...... ... e 2.7*
K2.04 Gland seal compressor (VaCUUM PUMP) .« v v v v v v ettt eeeeeeeeeens 2.6*
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) will

have on following:

(CFR: 41.7/ 45.4)
K3.01 Reactorwater level . ... 3.7
K3.02 Reactor VESSEl Pressure . ... 3.6
K3.03 Decay heatremoval ............. i 35
K3.04 Adequate Core COOlING . .. 3.6
K4. Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM

(RCIC) design feature(s) and/or interlockswhich

providefor thefollowing:

(CFR: 41.7)
K4.01 Prevent water hammer: Plant-Specific ................................ 2.8
K4.02 Prevent over fillingreactorvessel ................ ... ... o oo oo 3.3
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35
35
2.6
2.6
2.6
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3.2
34

2.8*
2.9*
2.8*
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3.7
3.6
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2.8
3.3
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.03 Preventspumpoverheating . ... 2.9
K4.04 Preventsturbine damage: Plant-Specific ................. ... ... ... ... ... 3.0
K4.05 Prevents radioactivity release to auxiliary/reactor

bUIldINg ... 3.2
K4.06 Manual iNitiation. ... ... 35
K4.07 Alternate suppliesof Water .. ... 3.6
K5. Knowledge of the operational implications of the

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

K6.

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

Al.

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

following concepts asthey apply to REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC):
(CFR: 41.5/45.3)

Indications of pump cavitation . ...........c...uiiiiiii e 2.6*
Flow indication . . ... ... 31
Differential pressureindication .............cc i i 2.6
Testablecheck valveoperation ... 2.6
Centrifugal pump operation . ...t 2.4*
TUrDINEOPEratioN . . ..o vttt 2.7*
ASSISECOrECOOIING .« v vt 3.1

K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC):

(CFR: 41.7/45.7)

Electrical pOWEr ... ..o 34
Plant air Syl emMS . ..o 2.2*
Suppression pool water SUPPIY ..o v oo 35
Condensate storageand transfer system ... 35
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC) controlsincluding:
(CFR: 41.5/45.5)

RCICIOW . . et 3.7
RCIC PIrESSUIE . . . ettt e e e e e e e e e 33
Reactor water level .. ... 4.0
REBCION PrESSUNE . . . o oottt et e e e e e e 3.6*
RCICturbinespeed ... ... 3.7
Condensate storagetank level ......... .. i i 3.2
Suppression pool level . ... ..o 3.3
SUPPression POOI tEMPEratUre . . .. ..ot 35
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3.0
31

35
35
3.6

2.6*
31
2.6
2.7
2.4*
2.7
31

35
2.2*
35
35

3.7
3.3
4.0
3.6*
3.7
3.3
35
3.6



SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A2. Ability to (a) predict theimpacts of the following on

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

A3.

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

A4.

A4.01
A4.02
A4.03
A4.04

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/45.6)

Systeminitiationsignal . ... 3.8
LI 1 = (] o 3.8
ValVECIOSUIES . . . et e e 34
AL POWEN [0S . . vttt e 2.3*
D POWEN [0S oottt 3.3
Lossof applicableplantair systems ... i 2.2*
Lossof lUDEOIl .. ... 31
Lossof lubeoil cooling ... 3.0
L 0SS Of VaCUUM PUMID . o oo oot 2.9
Turbinecontrol systemfailures ........... ... o i 3.1
Inadequate SysStem fFlOW ... ... e 3.1
VAV OPENINGS .« .\ttt e 3.0
Lossof roomcooling ... 2.9
Rupturedisc failure: Exhaust-Digphragm ...t 3.3
Steam linebreak . ... ..o 3.8
Low condensate storagetank level ........... ... . 35
Highsuppressionpool level ............ ... i i i 3.2
Low suppressionpool level ... . 3.1
High suppression pool temperature ... 35

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

NV alVE OPE Al ON . . v\ 35
TUrDINESAMUD . .ot 3.6
SYSIEM PrESSUIE . . . oottt e ettt e e et e e e e 3.7
Sy M I OW oo 3.6
Reactor water level .. ... 3.9
Lightsand alarms ... 35

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

RCICturbinespeed ... ... 3.7

Turbinetripthrottlevalvereset ... i 3.9

Sy EMVEAIVES ..o 34

Manually initiated controls ... 3.6
3.4-31 NUREG 1123, Rev.

3.7
3.7
3.3
2.3*
3.3
2.2*
31
31
3.0
31
3.2
3.0
3.0
34
3.8
34
34
3.2
3.6

35
35
3.6
35
3.9
34

3.7
3.9
3.3
3.6
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4.05 Reactor water level .. ... 4.1
A4.06 Suppression pool 1evel ... ... 3.6
A4.07 REACION PrESSUIE . . . oottt e e e e e e e e 3.9
A4.08 Sy M I OW o 3.7
A4.09 SYSIEM PrESSUIE . . oottt et e et e e et e e 3.7
A4.10 Lightsand alarms ... ... 3.6
A4.11 Condensate storagetank level ......... ... i i 35
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SYSTEM: 202001 Recirculation System

TASK: Perform lineups on the recirculation system
Vent recirculation pump seals
Startup arecirculation pump (startup a second recirculation pump)
Operate recirculation pumps in various control modes (adjust the recirculation flow using "master manual"
control)
Monitor recirculation pumps in operation
Monitor jet pump operation
Secure arecirculation pump
Perform jet pump operability test
Conduct heatup and cooldown temperature checks
Conduct recirculation pump startup check of the delta temperature between the reactor coolant in theidle
loop to the reactor vessel
Conduct recirculation pump trip logic system functional test
Conduct recirculation loop valve operability test
Conduct recirculation system valve testing
What if jet pumps not operating within required operating band

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between RECIRCULATION SYSTEM and

thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 COrE oW 36 37
K1.02 REACIOr POWEY . .. 41 41
K1.03 Reactor moderator temperature . ...t 3.2 33
K1.04 Reactor/turbine pressure regulating system: Plant-

SPECITIC o o 33 33
K1.05 REACIOr PrESSUNE . . ittt 34 34
K1.06 JE PUMIPDS .. 3.6 3.6
K1.07 Component cooling Water SyStemS ... ..ottt 31 32
K1.08 AC Elettrical ... 31 32
K1.09 D.C.a@leCtriCal ... 27 29
K1.10 Control rod drive system: Plant-Specific ............ ... ..o it 28 28
K1.11 Drywell equipment drain SUMpP . ... oo oo 27 28
K1.12 Recirculation system motor-generator sets. Plant-

SPECITIC o o 36 36
K1.13 Jet pump ring header and risers: Plant-Specific .............................. 31 32
K1.14 Rod block monitor: Plant-Specific .............. ... o i i i 30 32
K1.15 Nuclear boiler instrumentation (reactor water

LBVl PrESSUNE) . ottt 32 32
K1.16 Low pressure coolant injection logic: Plant-Specific .......................... 39 39
K1.17 Vessel bottom head draintemperature . ... 31 33
K1.18 RHR shutdown coolingmode ... e 33 33
K1.19 Feadwater flow . ... e 32 32
K1.20 Plant air systems. Plant-Specific ............ .. ... o i i i 24 25
K1.21 Reactor water Cleanup SyStem ... 26 26
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SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1.22 Reactor water level . ... ... 35
K1.23 Average power range monitor flow converters: Plant-

SPECITIC o o 34
K1.24 Isolation condenser: Plant-Specific . ... 34
K1.25 Reactor water sampling System . . ...t 2.6
K1.26 Recirculation flow control system: Plant-Specific
K1.27 ATWS circuitry: Plant-Specific . ... 4.1
K1.28 End-of-cycle recirculation pump trip circuitry:

Plant-SpecifiC ... ..o 3.9
K2. Knowledge of electrical power suppliestothe

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

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13
K3.14

K4.

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

following:
(CFR: 41.7)

Recirculation pumps. Plant-Specific ................ ... ... o o o o 3.2*
MG sets: Plant-Specific ... 3.2

Recirculation systemvalves ... ... 2.7*
Hydraulic power unit oil pumps: Plant-Specific ............................. 2.5*
MG set 0il pumps. Plant-Specific ...............co i i i 2.3*

K nowledge of the effect that aloss or malfunction of
the RECIRCULATION SYSTEM will have on following:
(CFR: 41.7/ 45.4)

GO T OW 3.6
Load following capabilities: Plant-Specific ................................ 2.8
REACIOr POWEY . . 3.9
Reactor water level .. ... .. 3.7
Recirculation system MG sets: Plant-Specific .............................. 3.3
Low pressure coolant injection logic: Plant-Specific ......................... 3.7
Vessel bottom head draintemperature . . ... 2.9
Shutdown Cooling SYySteM .. ..ot 2.8
Reactor water Cleanup SyStem ... 2.4*
Average power range monitor flow converters . ... 3.3
Component coolingwater SyStems .. ...ttt 2.3*
Isolation condenser: Plant-Specific . ... 3.0
Reactor water sampling system ... 25
Primary containment integrity: Plant-Specific .............................. 35

Knowledge of RECIRCULATION System design featur e(s)
and/or interlockswhich providefor the following:
(CFR: 41.7)

2/3 corecoverage: Plant-Specific ... 3.9
Adequaterecirculation pump NPSH ... ... 3.1
Recirculation pump motor cooling ... 2.8
Controlled seal flOw ... ... 3.0
Seal COOlING oot 2.9
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3.6

35
34
2.7

4.3*

41

3.2
3.3
2.8*
2.5*
2.3*

3.6
2.8
3.9
3.7
3.3
3.9
29
29
2.5*
34
2.3*
3.0
25
35

3.9
3.2
2.8
31
29



SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.06 Automatic voltage/frequency regulation: Plant-

SPECITIC o o 2.6*
K4.07 Motor generator set trips: Plant-Specific ................... ... ... ... ... 2.8
K4.08 Oil pump automatic starts: Plant-Specific .............. ... ..o oo it 2.8
K4.09 Pump minimum flow limit: Plant-Specific ................................. 2.7
K4.10 Pump start permissives: Plant-Specific .................. ... ... ..o oo 3.3
K4.11 Limitation of recirculation pumps flow mismatch:

Plant-SpecifiC ... ..o 3.1
K4.12 Minimization of reactor vessel bottom head temperature

gradients: Plant-Specific ..........cc i i 3.2
K4.13 tENnd of cyclerecirculation pump trip: Plant-Specific ........................ 3.7
K4.14 ATWS: Plant-Specific ... ... 4.0
K4.15 Slow speed pump start: Plant-Specific ............ ... o i i 3.1
K4.16 Recirculation pump downshift/runback: Plant-Specific ....................... 3.3
K4.17 Fast speed pump start: Plant-Specific ............... ... ... .. o i i 3.3
K4.18 Automatic MG set start sequencing: Plant-Specific ...t 2.8
K5. Knowledge of the operational implications of the

following concepts asthey apply to RECIRCULATION

SYSTEM :

(CFR: 41.5/45.3)
K5.01 Indications of pump cavitation ... ...........uiiiii e 2.7
K5.02 Jet pump operation: BWR-3,4,56 ...t 3.1
K5.03 Pump/motor cooling: Plant-Specific .............. ... ... .. oo i 2.7
K5.04 Sy EMVENING ..ottt 24
K5.05 End of cyclerecirculation pump trip: Plant-Specific ......................... 35
K5.06 ATWSRPT: Plant-Specific .. ... iaas 3.6
K5.07 Natural circulation: Plant-Specific .............. ... .. o i i 3.3
K5.08 E/P converters: Plant-Specific ............ ... o i i 2.0*
K5.09 Hydraulically operated valves. Plant-Specific ............................... 2.6*
K5.10 Motor generator set operation: Plant-Specific .............................. 2.8*
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the RECIRCULATION SYSTEM :

(CFR: 41.7/45.7)
K6.01 Jet pumps: Plant-Specific ... 35
K6.02 Component coolingwater SyStems ... ..ot 3.1
K6.03 A.C. power: Plant-SpecCifiC .. ... 2.9
K6.04 D.C. power: Plant-Specific ..........cc i 2.7
K6.05 Control rod drive system: Plant-Specific .............. ... ..ot 2.7
K6.06 Recirculation system motor-generator sets. Plant-

SPECITIC o o 3.1
K6.07 Feaedwater flow . ... 33
K6.08 Reactor water Cleanup SyStem ... 2.3
K6.09 Reactor water level .. ... . 34
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2.7
29
29
29
34

35

35
4.0*
4.1*
34
3.6
35
30

2.8
3.2
2.7
2.6
3.6
3.7
34
2.1*
2.6*
2.8

3.7
3.2
3.0
2.8
2.7

31
3.3
23
34
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SYSTEM: 202001 Recirculation System Tasks as noted previously

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
Al. Ability to predict and/or monitor changesin

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10
Al11
Al1.12

A1.13
Al.14

Al1.15
A1.16
Al.17

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

parameter s associated with operatingthe RECIRCULATION
SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Recirculation pump flow: Plant-Specific .................... ... ... ... ..., 3.6
Jet pUMP FIOW oo 34
COrE oW 3.6
Reactor water level .. ... . 33
REACIOr POWES . . 3.9
Recirculation pump motor amps ... o oottt 25
Recirculationpump speed ... 2.7
Recirculation FCV position: BWR-56 ..., 3.7
Recirculation pump seal PreSSUrES ..o v vttt 3.3
Recirculation seal purgeflows ... i i 2.6
Vessel bottom head draintemperature . ... 2.8
Recirculation pump differential pressure: Plant-
SPECITIC o o 2.6
Recirculation loop temperatures: Plant-Specific ............................ 3.1
Recirculation drive motor temperature: Plant-Specific
...................................................................... 24
Recirculation MG set temperatures. Plant-Specific .......................... 24
Recirculation MG drive motor amps: Plant-Specific ......................... 2.3*
Recirculation MG set generator current, power,
voltage: Plant-SPecifiC ... ... 2.3*
Ability to (a) predict theimpacts of the following on
the RECIRCULATION SYSTEM ; and (b) based on those
predictions, use proceduresto correct, control, or
mitigate the consequences of those abnor mal conditions
or operations:
(CFR: 41.5/ 45.6)
TJet pump failure: Plant-Specific ...........cco i 3.4
Recirculation systemleak ............c i 3.7
Singlerecirculation pUMP P ..ot 3.6
Multiplerecirculation pumptrip ... 3.7
Inadvertent recirculation flow increase ..., 3.8
Inadvertent recirculationflow decrease ........... ..o, 3.6
Recirculation pump speed mismatch: Plant-Specific ......................... 3.1
Recirculation flow mismatch: Plant-Specific ............................... 3.1
Recirculation scoop tube lockup: Plant-Specific ............................ 3.2
tRecirculation pump seal failure ... i 35
Low reactor water level ... ... . 37
Lossof reactor feedwater . ... .. ...ttt 3.6
CaTYUNOEr o 2.6
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35
34
3.6
3.3
3.9
2.6
2.8
3.7
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2.6
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SYSTEM: 202001 Recirculation System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A2.14 High reactor pressure (ATWS circuitry initiation):

Plant-SpecifiC ... .. 39
A2.15 End of cycletrip circuitry: Plant-Specific ................ ... ... ... oo L 3.7
A2.16 Lossof seal purgeflow (CRD) ...t e 29
A2.17 Lossof seal cooling Water ... ...t 31
A2.18 Lossof motor Cooling ... 29
A2.19 Lossof A.C. power: Plant-Specific.............. ... i i i i 31
A2.20 Lossof D.C. power: Plant-Specific ............. ... i i i i 2.8
A2.21 tRecirculation loop temperature out of spec: Plant-

SPECITIC oot 3.3
A2.22 Lossof component coolingwater ... 31
A2.23 ValVE CIOSUrES .. 32
A2.24 VAV OPENING .« .t 31
A2.25 Recirculation flow control valve lockup: Plant-

SPECITIC oot 3.3
A2.26 Incomplete start sequence: Plant-Specific ... 29
A3. Ability to monitor automatic operations of the

RECIRCULATION SYSTEM including:

(CFR: 41.7/45.7)
A3.01 ValVE OPEraiON ..\ 31
A3.02 Pump/MG set start sequence: Plant-Specific ........................ ... ..., 31
A3.03 Sy EM fIOW o 3.2
A3.04 Lightsand alarms . ... 3.2
A3.05 Pump speed: Plant-Specific ............c i i i 29
A3.06 Flow control valve position: BWR-56 ... 3.6
A3.07 Pump trips: Plant-Specific ............c o i i 3.3
A3.08 Pump downshift: BWR-5,6 ...........c i 34
A3.09 MG set trip: Plant-Specific ..........cco i 3.3
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 ReCITCUlatiON PUMPS ..o 3.7
A4.02 Sy EM VAIVES ..o 35
A4.03 REACIOr POWEY . .. 41
A4.04 Sy EM fIOW o 3.7
A4.05 Lightsand alarmms . ... 3.3
A4.06 Ol PUMPS oo 2.7
A4.07 Vent fans: Plant-SpecifiC .. ... 24
A4.08 Motor-generator sets. Plant-Specific .............. ... ... .. . 3.2
A4.09 Reactor water level .. ... . e 3.7
A4.10 Seal flow: Plant-Specific ... 2.8
A4.11 Seal pressures: Plant-Specific ... 3.2
A4.12 COrE oW 39
A4.13 Coredifferential pressure ... e 31
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3.9
31
3.2
31
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37
3.2
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29
3.6
3.3
3.3
3.3

3.7
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

TASK: Perform lineups on the low pressure coolant injection 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
K111
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18

K2

K2.01
K2.02
K2.03

Place the low pressure coolant injection system in standby readiness

Monitor operational sequence of low pressure coolant injection (LPCI) system
Secure the low pressure coolant injection system

Perform LPCI subsystem logic system functional test

Perform LPCI mode inoperable test

Perform LPCI mov power supply simulated auto. act test and battery serv. tests
Conduct L PCI independent power supply weekly battery test

Conduct L PCI independent power supply performance discharge test

Perform low pressure coolant injection sound analysis and flow test (writein)

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationshipsbetween RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Condensate storage and transfer system: Plant-

SPECITIC . oo 2.8
SUPPIESSION POOL .ot 3.9
Condensatetransfer . ... ... o 2.5*
Keep fill system .. ... 3.3
Recirculation system: BWR-3,4 . ... e 3.8
AUtOMELiC dePresSUNiZation . . ... 3.9
D.C.electrical POWEr ... o 3.1
A.C.eleCtrical POWET ...\ e 35
EMErgency generators . ... ...t 3.8
ECCSIOOM COOIENS . ...ttt e e 3.2
Nuclear boiler instrumentation . . ......... ..ot 3.7
Plant air systems: Plant-Specific.............. ... i i i i i 2.6*
DryWell PressUre ..o 3.9
Shutdown cooling system: Plant-Specific .............. ... ..o it 3.6
Reactor building drain system: Plant-Specific ............................... 2.4*
Component coolingWater SyStemMS . .. ..ottt 3.1
REACION PrESSUIE . . . oottt e e e e e e e e 4.0
Reactor vessel: Plant-Specific.............co i i i 3.8

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

PUMIDS . 3.5%
N AVES 2.5*
INItTAiON TOGIC ..\ e 2.7*
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SYSTEM 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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

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

K4.14
K4.15

K5.

K5.01
K5.02

K6.

the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) will
have on following:
(CFR: 41.7/ 45.4)

Reactor water level .. ... . 4.3*
Suppression pool level ... ... 35

Automatic depressurization [0giC . ... 4.2*
Adequate Core COOLING .. v 4.6*

Knowledge of RHR/LPCI: INJECTION MODE (PLANT SPECIFIC)
design feature(s) and/or interlockswhich providefor

thefollowing:

(CFR: 41.7)

Automatic system initiation/ injection .............c.c.ciiiiiiiiiiiia 4.2*
Prevention of piping overpressurization ...............cc i i i 3.3
Pump minimum flow protection ............. ... ... . 3.2
Pump motor cooling: Plant-Specific ............... ... ... .. oo oo 2.6
Prevention of water hammer . ... .. 3.2
Adeguate pump net positive suction head (interlock

suctionvalve open): Plant-Specific ......... ... i i i 35
Emergency generator load Sequencing ... i 3.7
Pump operability testing . ... 3.3
Surveillance for al operablecomponents .............cooi i i 3.1
Dedicated injection system during automatic system

initiation (injection valveinterlocks) ............ ... ... o i i i e 3.9
Loop selection logic: Plant-Specific ................ ... oo i 4.0
SYStEEM redUNAaNCY . ..ottt 35
The prevention of leakage to the environment through

LPCI/RHR heat exchanger: Plant-Specific ................................. 34
tOperation from remote shutdown panel ............. ..o 3.6
Pump runout protection: Plant-Specific ................. ... ... .. oo 2.5*

Knowledge of the operational implications of the
following concepts asthey apply to RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) :

(CFR: 41.5/45.3)

Testablecheck valveoperation . ...ttt 2.7*
tCorecoolingmethods ....... ... i 35

K nowledge of the effect that aloss or malfunction of
thefollowing will have on the RHR/LPCI: INJECTION
MODE (PLANT SPECIFIC) :

(CFR: 41.7/45.7)
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4.6*
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K6.01 A.C. eleCtriCal POWEr ... 3.6
K6.02 D.C.eettrical powWer ... 2.8*
K6.03 EMErgency generator . ... . ...t 3.7
K6.04 Keep fill system ... 3.3
K6.05 Condensate storage and transfer system: Plant-

SPECITIC . oo 25
K6.07 Plant air systems: Plant-Specific.............. ..o i i i i i 2.7
K6.08 ECCSIoomM Co0liNg ... ov ottt 2.9
K6.09 Nuclear boiler instrumentation .. ........ ..o 34
K6.10 Component coolingWater SyStemMS ... ..ottt 3.0
K6.11 ADS . 4.1*
K6.12 FTECCS rO0M INtEgItY . ..ottt et e e e e e e e 2.7

ABILITY
Al. Ability to predict and/or monitor changesin

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

A2.

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

parameter s associated with operating the RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) controlsincluding:
(CFR: 41.5/45.5)

Reactor water level ... ... 4.2*
REACION PrESSUNE . . . o oottt e e e e e e e 3.9%
Sy M I OW o 3.8
SYSIEM PrESSUIE . . oottt ettt et e e et e e 3.6
Suppression pool 1evel . ... 3.8
Condensate storagetank level: Plant-Specific ............................... 2.4*
Motor amps: Plant-Specific ...........co i 2.4*
tEmergency generator loading .. ... 3.7
Component coolingWater SyStemMS ... ..ottt 2.9

Ability to (a) predict theimpacts of the following on

the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)

Inadequate net positivesuctionhead . . ... ... 3.2
PUMID I DS . oo 35
ValVECIOSUIES . . . ettt e 3.2
A falUNES o 35
D.C.alUres ... 3.0
Emergency generator failure . ... 3.8
Pumpseal failure ... 3.0
Inadequate roomM COOLING . ..\t 2.9
Inadequate SysStem fFlOW ... ...t e 3.3
Nuclear boiler instrument faillures ..............c i 33
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3.9
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A211 Motor operated valvefailures ............. .o o i i 34
A2.12 PUMPIUNOUL . . . e 2.6*
A2.13 VAV OPENINGS .« . vt e 3.2
A2.14 Initiating logicfaillure ............ . 3.8
A2.15 Loop selection logic failure: Plant-Specific ................................ 4.2*
A2.16 Lossof coolant acCident . ...........ouoiii e 4.4*
A2.17 Keepfill systemfailure ............. o i i 3.3
A3. Ability to monitor automatic operations of the

RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) including:

(CFR: 41.7/45.7)
A3.01 NV alVE OPEIalION . . v\ e 3.8*
A3.02 PUMP Start . . 4.0
A3.03 PUMP diSCharge PreSSUNe . .. oot 3.7
A3.04 Sy M I OW o 3.8
A3.05 Reactor water level ... ... 4.4*
A3.06 Indicating lightsandalarms . ... 3.7*
A3.07 Loop selection: Plant-Specific .............co i i i 4.2*
A3.08 System initiation SEQUENCE ... ..ottt 4.1
A3.09 Emergency generator load Sequencing . ... i 3.6
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 PUMIDS .. 4.3*
A4.02 Sy EMVEAIVES .. o 4.1*
A4.03 Keep fill system .. ..o 34
A4.04 Heat exchanger cooling flow. ......... ... . o i i i 3.6
A4.05 Manual initialion CoNtrols . .. ... ...t 4.3*
A4.06 System reset following automatic initiation: Plant-

SPECITIC . ot 3.9
A4.07 Reactor water level ... ... 4.5*
A4.08 REACION PrESSUIE . . . oottt e e e e e e e e 4.3*
A4.09 Sy M I OW oo 4.1
A4.10 Pump/system discharge pressure: Plant-Specific ............................ 3.7
A4.11 Indicating lightsandalarms . ... 3.7*
A4.12 Condensate storagetank level: Plant-Specific ............................... 25
A4.13 Suppression pool level/temperature .. ...t 3.9
A4.14 Testablecheck valves . ... ..o 2.7*
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3.6
2.7*
3.3
3.9*
4.2*
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3.7
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling M ode)

TASK: Perform lineups of theresidual heat removal (RHR) system
Fill and vent theresidual heat removal system
Start up the residual heat removal system
Operate aresidua heat removal heat exchanger
Perform purification of the residual heat removal system during shutdown cooling
Operate residual heat removal system with fuel pool cooling system
Monitor the residual heat removal system
Add chemicalsto theresidual heat removal system
Operate the residual heat removal system using the high pressure safety injection pumps
Shutdown the residual heat removal system
Drain the residual heat removal system
Fill the refueling cavity and/or dryer-separator using the residual heat removal system
Drain the refueling cavity and/or dryer-separator using the residual heat removal system
Perform RHR pump flow rate test
Perform residual heat removal pump operability test
Perform RHR service water pump flow rate test
Perform one RHR service water pump inoperable test
Perform one RHR pump inoperable test

Perform residual heat removal isolation valves, shutdown cooling valves and head spray simulated

automatic actuation test

Perform residual heat removal service water pump and motor operated valve operability test

Conduct RHR valve testing

Conduct RHR isolation valve control logic system functional test

Monitor the residual heat removal system

Shutdown the residual heat removal system

Fill the refueling cavity and/or dryer-separator using the residual heat removal system
Drain the refueling cavity and/or dryer-separator using the residual heat removal system
Perform one residual heat removal service water pump inoperable test

Perform one residual heat removal pump inoperable test

Perform residual heat removal isolation valves, shutdown cooling valves and head spray simulated

automatic actuation test
Conduct residual heat removal isolation valve control logic system functional test
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling M ode)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between SHUTDOWN COOLING SYSTEM

(RHR SHUTDOWN COOLING MODE) and thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 REACION PrESSUIE . . . oottt e e e e e e e e 3.6
K1.02 Reactor water level .. ... 3.6
K1.03 Recirculation loop temperature ...t 34
K1.04 Fuel pool cooling assist: Plant-Specific ... 2.7
K1.05 Component coolingWater SyStemMS ... ..ottt 3.1
K1.06 A.C.eleCtrical POWET ...\t 3.2
K1.07 D.C.electrical POWEr ... o 24
K1.08 0 O 3.9
K1.09 Auxiliary steam supply: Plant-Specific . ... 2.2*
K1.10 R CU . 2.3*
K1.11 Nitrogen: Plant-Specific ............c i 1.8*
K1.12 Isolation Condenser: Plant-Specific . ... 2.4*
K1.13 Floor drain system: Plant-Specific ............... ... ..o o i i 1.7*
K1.14 Reactor temperatures (moderator, vessel, flange) .................... ... ..., 3.6
K1.15 RHR servicewater: Plant-Specific ............ ... ... o i i i 35
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 PUMP MOLOFS . . .o 3.1*
K2.02 Motor operated Valves . ... 2.5*
K3. K nowledge of the effect that aloss or malfunction of

the SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN COOLING

MODE) will have on following:

(CFR: 41.7/45.4)
K3.01 REACION PrESSUIE . . . oottt e e e e e e e e 3.3
K3.02 Reactor water level: Plant-Specific................. ... oo i i 3.2
K3.03 Reactor temperatures (moderator, vessel, flange) ............................ 3.8
K3.04 Recirculation |oop temperatures ...t 3.7
K3.05 Fuel pool cooling assist: Plant-Specific ... 2.6
K4. Knowledge of SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN

COOLING MODE) design feature(s) and/or interlocks

which providefor thefollowing:

(CFR: 41.7)
K4.01 High temperatureisolation: Plant-Specific ................................. 34
K4.02 High pressureisolation: Plant-Specific ................ ... ... ..o ot 3.7
K4.03 Low reactor water level: Plant-Specific ................. ... ... ... o o 3.8
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3.6
3.6
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2.7
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling M ode)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.04 Adequate pUMP NPSH ... e 2.6
K4.05 Reactor CoOldOWN rale . ... o e 3.6
K4.06 Motor cooling: Plant-Specific ..............cc i i i 2.3*
K4.07 Pumpminimumflow ... 2.7
K5. Knowledge of the operational implications of the

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

K6.

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

Al

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

following concepts asthey apply to SHUTDOWN COOLING
SYSTEM (RHR SHUTDOWN COOLING MODE) :
(CFR: 41.5/45.3)

NP SH . 2.2*
NV alVE OPEIalION . . v\ e 2.8
Heat removal mechanisms ... 2.8
Sy EMVENING ..ot 24

K nowledge of the effect that aloss or malfunction of

the following will have on the SHUTDOWN COOLING SYSTEM
(RHR SHUTDOWN COOLING MODE) :

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\t 3.3
D.C.electrical POWEr ... o 2.7
ReCirCUlation SysStem . ... ..o 3.1
Reactor water level ... ... 3.6
Component coolingWater SyStemMS ... ..ottt 3.2
Auxiliary steam supply: Plant-Specific . ... 2.0*
Nitrogen: Plant-Specific. ... i i 1.8*
RHR servicewater: Plant-Specific .............. ... o i i i i 35
ABILITY

Ability to predict and/or monitor changesin

parameter s associated with operating the SHUTDOWN

COOLING SYSTEM (RHR SHUTDOWN COOLING MODE) controls
including:

(CFR: 41.5/45.5)

Heat exchanger cooling flow. ............ . o i i i 3.3
SDC/RHR pUMP flOW . ..o 3.3
Recirculation |oop temperatures ...t 3.3
SDC/RHR pUMP SUCHION PreSSUME . .« v v v v v v ettt ettt e e 2.7
Reactor water level ... ... 34
Reactor temperatures (moderator, vessel, flange) ..................... ... ..., 3.7
Motor amps: Plant--Specific .............. o i i 2.2*
Heat exchanger temperatureS ...t 3.1
SDC/RHR pump/system dischargepressure ..., 2.8
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling M ode)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A1.10 Throttlevalveposition . ... 3.0
A2. Ability to (a) predict theimpacts of the following on

the SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN COOLING

MODE) ; and (b) based on those predictions, use

proceduresto correct, control, or mitigatethe

consequences of those abnormal conditions or

operations:

(CFR: 41.5/ 45.6)
A2.01 Recirculation loop high temperature: Plant-Specific .......................... 31
A2.02 L ow shutdown cooling suction pressure: Plant-Specific ....................... 2.6
A2.03 AC fallUre .o 32
A2.04 D.C.falure ... 25
A2.05 SYStEM ISOlatioN . ..ot 35
A2.06 SDC/RHR PUMP I DS o o vttt e 34
A2.07 Lossof motor cooling: Plant-Specific ................ ... ... oo i i 2.7
A2.08 Lossof heat exchanger cooling ............co i i i 3.3
A2.09 Reactor low water level .. ... ... e 3.6
A2.10 NV alVE OPE Al ON . . v e 29
A211 Recirculation pump trips: Plant-Specific ................. ... ... ..o oo 25
A2.12 Inadequate SysStem fFlOW .. ... e 29
A3. Ability to monitor automatic operations of the

SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN COOLING MODE)

including:

(CFR: 41.7/45.7)
A3.01 NV alVE OPEIalION . . v 3.2
A3.02 PUMID I DS oo 3.2
A3.03 Lightsand alarms ... ...t 35
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 SO G/ RHR PUMS oottt 3.7
A4.02 SDC/RHR SUCHIONVEIVES . . . ..o e i 3.6
A4.03 SDC/RHR dischargevalves . ... 3.6
A4.04 Heat exchanger coolingwater valves ... i 34
A4.05 Minimum flow VaIVES . . ... 32
A4.06 Reactor water level . .. ... 3.8
A4.07 Reactor temperatures (moderator, vessel, flange) .................. ... ... ... 3.7
A4.08 Reactor power: Plant-Specific.............. oo i i i 31
A4.09 Syt EM I OW o 31
A4.10 SYSEEM PrESSUNES . . ottt ettt et e e e e et e e e e 29
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling M ode)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A4.11 Heat exchanger cooling flow 3.2
A4.12 Recirculation |oop temperatures 34
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SYSTEM: 223001 Primary Containment System and Auxiliaries

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14
K1.15
K1.16

K1.17
K1.18

K2

K2.01

K2.02

Conduct lineups on the containment system

Conduct containment inerting-normal purge on startup

Conduct containment inerting-makeup operation

Ventilate the containment during heatup and startup

Conduct containment de-inerting Monitor the containment system in standby readiness
Pump torus water to radwaste (pump suppression pool water to radwaste)

Refill the torus/suppression pool from the condensate storage tank

Startup the suppression pool cleanup system (writein)

Shutdown the suppression pool cleanup system (writein)

Perform external visual inspection of suppression chamber after relief valve operation
Conduct pressure suppression chamber (PSC)-drywell vacuum breaker visual inspection

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between PRIMARY CONTAINMENT
SYSTEM AND AUXILIARIES and the following:
(CFR: 41.2t041.9/45.7t0 45.8)
Containment isolation/integrity: Plant-Specific ............................ 3.7
Drywell isolation/integrity: Plant-Specific ................................ 3.6
Containment/drywell atmospherecontrol ............ .. ..., 3.2
Drywell floor and equipment floor drainsystem ............................ 3.1
Suppression pool makeup system: Mark-111 ............ ... ... ... ... L. 3.3
RHR/LPCI . . e e e 34
Suppression pool cleanup system: Plant-Specific ........................... 24
Relief/safety valves ... 3.6
SBGT/FRVS: Plant-Specific ... e 34
Plant air Syt emMS . ..o 3.0
Post accident sampling system ... 2.7
LPCS: Plant-Specific ... 35
HPCS: Plant-Specific ... 34
RCIC: Plant-Specific ... 3.3
HPCI: Plant-Specific ... 35
Containment and drywell atmosphere monitoring:
Plant-SpecifiC .. ... 3.3
Reactor building HVAC: Plant-Specific ............... ... ... ... ..o e 3.1
Drywell pneumatic compressors: Plant-Specific............................ 2.6
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
Atmosphere containment/ atmospheric dilution
compressors: Plant-Specific ..........co i 2.0*
DryWeEll COMPIESSOrS . . o oottt 1.8*
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3.9
3.8
3.3
3.2
35
3.6
25
3.8
3.6
31
29
3.6
35
3.6
3.9

34

31
2.8

21
1.9*
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SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K2.03 Pumpback compressors: Plant-Specific ................ ... ... .. oo oo
K2.04 Combustible gas mixing compressors. Mark-I11 .............................
K2.05 Hydrogen recombiners: Plant-Specific............... ... ... ..o i
K2.06 Hydrogen igniters: Plant-Specific ............ .. ... o i i i i
K2.07 Containment atmosphere monitoringsystem ...
K2.08 Containment cooling air handling units: Plant-

SPECITIC . oo
K2.09 Drywell cooling fans: Plant-Specific ............... ... ... o i i
K2.10 Drywell chillers: Plant-Specific ........... ... .. oo i i i i
K3. K nowledge of the effect that aloss or malfunction of

the PRIMARY CONTAINMENT SYSTEM AND AUXILIARIESwill

have on following:

(CFR: 41.7/ 45.4)
K3.01 Secondary CoNtaiNMENt . . ...ttt
K3.02 Containment/drywell temperature; Plant-Specific............................
K3.03 Containment/drywell pressure: Plant-Specific.................. ... ... ...,
K3.04 Containment/drywell hydrogen gasconcentration .................ccovvvv...
K3.05 Containment/drywell oxygen gasconcentration ...,
K3.06 Differential pressure between secondary and primary

CONLAINMENE . . ..\ttt ettt e e e e e e e iee e
K3.07 Differential pressure between suppression pool and

drywell/containment . . ...t
K3.08 Pneumatically operated valvesinterna to

containment/drywell: Plant-Specific............. ... i
K3.09 Nuclear boiler instrumentation . . ......... ..ot
K3.10 Containment/drywell moisturecontent ...,
K4. Knowledge of PRIMARY CONTAINMENT SYSTEM AND

AUXILIARIES design feature(s) and/or interlockswhich

providefor thefollowing:

(CFR: 41.7)
K4.01 Allows for absorption of the energy released during a

LOC A i e
K4.02 Containsfission productsafter aLOCA ...ttt
K4.03 Containment/drywell isolation ........... .. ... i
K4.04 Prevents hydrogen from reaching an explosivemixture . .......................
K4.05 Maintains proper suppression pool to drywell

differential pressure . . ...
K4.06 Maintains proper containment/secondary containment to

drywell differential pressure . ...
K4.07 Prevents localized heating of suppression pool (SRV

SEAM QUENCNENS) . oottt

NUREG 1123, Rev. 2 3.5-4
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24
2.6*

3.0*
2.9*
2.9*

3.8
34
35
35
3.2

3.6
3.2
29

31
2.6

3.8
3.7
3.8
3.8
31
3.3
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SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

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
K5.14
K5.15

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
K6.13
K6.14

following concepts asthey apply to PRIMARY
CONTAINMENT SYSTEM AND AUXILIARIES:
(CFR: 41.5/45.3)

Vacuum breaker/relief operation . ... 31
Guard pipeoperation: Mark-111 ... ... 2.3
DOWN COMEr OPEratioN ...ttt 2.8
Horizontal vent operation: Mark-111........... .. ... .. o i i i i 24
Hydrogen recombiner operation: Plant-Specific .............................. 2.8
Hydrogen igniter operation: Plant-Specific .................................. 2.8
Suppression pool clean-up: Plant-Specific............ ... i 2.3
Pressure MeasUremMeNt . . ...t 2.7
Hydrogen production mechanisms ...t e 2.6
Hydrogen combustibility versus hydrogen concentration

and OXYgen CONCENIIatioN ... ..o vttt e 29
Temperalure MeasUreMENE . ... ...ttt e et e et e e 2.7
Hydrogen concentration measurement . ... i 2.7
Oxygen concentration measurement: Plant-Specific........................... 2.7
Differential pressuremeasurement ...t 2.6
Moisture content measurement: Plant-Specific............................... 24

K nowledge of the effect that aloss or malfunction of

the following will have on the PRIMARY CONTAINMENT
SYSTEM AND AUXILIARIES:

(CFR: 41.7/45.7)

Drywell cooling . ... 3.6
Containment cooling: Mark-111 ... ... ... 35
Suppression pool makeup: Plant-Specific ........... ... ..o i L 2.8
Combustible gasmixing: Plant-Specific.............. ... .o i i it 2.8
Hydrogen recombiner: Plant-Specific .............. ... ... ..o i i i i, 31
Backup hydrogen purge: Plant-Specific ............... ... ... .. o o oo 2.8
Hydrogen igniter system: Plant-Specific ................. ... ... ... o o 3.0
Containment atmosphericcontrol .......... ... i 3.3
Drywell vacuumrelief system. ... i 34
Containment vacuum relief system: Mark-111 ........... ... ... ... ... .. ... 3.0
A.C. dectrical distribution ............ . 3.0
D.C. electrical distribution ....... ... 2.7
Applicable plant air system/ nitrogen make-up system. ..., 3.2
RHRILPCI . . o e e e e e e 3.6
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3.3
24
29
2.6
3.0
29
24
2.8
2.9*

31
2.7
2.8
2.8
2.8*
2.6

3.8
3.6
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3.0
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3.2
3.0
34
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SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the PRIMARY

CONTAINMENT SYSTEM AND AUXILIARIES controlsincluding:

(CFR: 415/ 45.5)

A1.01 Drywell temperature

A1.02 Drywell pressure

A1.03 Containment pressure: Mark-I1I

A1.04 Containment temperature: Mark-I1I

A1.05 Hydrogen concentration

A1.06 Oxygen concentration

A1.07 Drywell/suppression chamber differential pressure
(drywell to containment building): Plant-Specific

A1.08 Suppression pool level

A1.09 Suppression pool temperature

A1.10 Drywell leak detection system: Plant-Specific

A1.11 Reactor building to suppression chamber differential
pressure: Plant-Specific

Al12 Moisture concentration

A2. Ability to (a) predict theimpacts of the following on
thePRIMARY CONTAINMENT SYSTEM AND AUXILIARIES; and
(b) based on those predictions, use proceduresto
correct, control, or mitigate the consequences of
those abnor mal conditionsor operations:
(CFR: 41.5/ 45.6)

A2.01 Lossof coolant acCident . ...........oouiii
A2.02 Steam bypass of sUppression Po0l . ...
A2.03 Sefety/relief valveleakingor stuck open ...
A2.04 High containment/drywell hydrogen concentration ...........................
A2.05 High containment/drywell oxygen concentration .............................
A2.06 High containment pressure: Mark-I11 ............ ... ... .. o i it
A2.07 Highdrywell pressure ...
A2.08 Compressor trips (loss of air): Plant-Specific ..............................
A2.09 Vacuum breaker malfunction ........... ..
A2.10 Highdrywell temperature ...
A211 Abnormal suppression pool level .. ...
A2.12 Abnormal suppression pool temperature .. ...
A2.13 High containment temperature: Mark-I11 ............. ... ... ... ... ... ...,
A2.14 Low containment to annulus pressure: Mark-I11 .............................
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35
3.6
3.6
3.3
31
31

3.2
35
35
34

31
25

3.6
3.7
3.8
34
3.3
3.3

34
3.6
3.6
3.6

3.2
2.6

SRO

4.4*
4.1
4.2*
3.8
3.6
4.1*
4.3*
31
3.6
3.8
3.8
3.8
34
34



SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A3. Ability to monitor automatic operations of the PRIMARY

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

A3.07

A4.

A4.01
A4.02
A4.03

A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11
A4.12
A4.13
A4.14

CONTAINMENT SYSTEM AND AUXILIARIESinduding:
(CFR: 41.7/45.7)

Suppression pool level ... ... 34
Vacuum breaker/relief valve operation ......... ... 34
Systemindicating lightandalarms ... i 34
Containment/drywell response during LOCA ...t 4.2*
DryWEll PrESSUrE .o o 4.3*
Drywell/suppression chamber differential pressure:

Mark=L, Il 34
Containment/drywell differential pressure: Mark-1I1.......................... 3.6

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Containment relief valves: Mark-111........ ... . i 35
ACAD compressors. Plant-Specific . ... 2.6
Air dilution valvesto drywell and suppression pool:

Plant-SpecifiC .. ... 34
Containment/drywell hydrogen concentration. ................ccooviiin... 35
Containment/drywell oxygen concentration ..., 3.6
Containment pressure: Mark-I11 ........ ... o i 4.0*
DryWell PressUre ..o 4.2*
Systemindicating lightsandalarms ............ ... i i 34
SPDS/CRIDS/ERIS/GDS: Plant-Specific ... 25
Drywell nitrogen makeup: Mark-1,11 ......... ... . o 3.2
Drywell pneumatics . ... 3.1
Drywell coolers/chillers ... i 35
Hydrogen recombiners: Plant-Specific................... ... ..o 34
Hydrogen igniters: Plant-Specific ............. ... o i i i 3.7
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35
34
3.3
4.3*
4.3*

3.3
3.6

35
2.6

34
3.6
3.6
4.0*
4.1
3.3
2.9*
3.2
3.0
3.6
34
3.7
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SYSTEM: 223002 Primary Containment | solation System/Nuclear Steam Supply

Shut-Off

TASK: Conduct lineups on the containment 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
| K116
K1.17
K1.18
K1.19
K1.20
| K121
K1.22
K1.23

K2

| kK201

Monitor the containment system in standby readiness

Perform primary containment isolation valve simulated automatic initiation and closure test

Conduct reactor building isolation logic system functional test

Perform drywell isolation, atmosphere control, and sump drain valveslogic system test

Perform drywell isolation valves, atmosphere control valves, sump drain valves simulated auto actuation
test

IMPORTANCE
KNOWLEDGE RO SRO

K nowledge of the physical connections and/or cause-

effect relationships between PRIMARY CONTAINMENT

ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF and the
following:

(CFR: 41.2t041.9/45.7t0 45.8)

Main Steam Sy S e . . .o o 3.8 39
Reactor water Cleanup . ...t 3.3 35
Plant ventilation . . ... 3.0 32
High pressure coolant injection: Plant-Specific ............................. 35 3.8
Isolation Condenser: Plant-Specific ... 3.8 3.8
ReCirCUlation SysStem . ... 2.9 3.2
Reactor coreisolation cooling; Plant-Specific ............................... 34 3.6
Shutdown cooling sytem/RHR ... ... 34 35
Reactor vessel head spray: Plant-Specific ..................... ... ... ... 3.0 3.2
Containment ventilation . . ......... o e 31 32
Containment atmospheresampling .. ... i 2.9 3.2
Standby gastreatment SyStem .. ... 3.1 3.3
Traversing in-core probe System . ... ..ottt 2.7 29
Containment drainage SyStem . ... ..ottt 2.8 31
High pressure core spray : Plant-Specific .................... ... ... ... 34 34
ProCESS COMPULES . . . . ot e e e 2.1* 2.2*
SPDS/ERIS/ICRIDS/GDS: Plant-Specific ... 24 2.6
Reactor building drainage system: Plant-Specific ............................ 25 2.6
Component coolingWater SyStemMS . .. ..ottt 2.7 29
A.C. distribution: Plant-Specific . ... 2.8 3.0
Circulatingwater: Plant-Specific. ... 2.2* 2.3*
Containment nitrogen inerting system: Plant-Specific......................... 2.8 3.0
River water makeup: Plant-Specific .............. ... .. o o i 2.0* 21
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

LOgiC POWEr SUPPIIES . . oottt 2.4* 2.7*
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SYSTEM: 223002 Primary Containment | solation System/Nuclear Steam Supply

Shut-Off
Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

the PRIMARY CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM

SUPPLY SHUT-OFF will have on following:

(CFR: 41.7/ 45.4)
K3.01 Reactor water level ... ... 37
K3.02 Fuel claddingtemperature . ...t 3.6
K3.03 TOff-siteradioactivereleaserates . ........ooeeiit i 3.6
K3.04 Reactor building radiationlevel ............. ... ... 34
K3.05 Drainage sUmp levElS ... ..o 2.7
K3.06 Turbinebuildingradiation ............c i 2.8
K3.07 REACION PrESSUIE . . . oottt e e e e e e e e 3.7
K3.08 Reactor vessel temperature . ... 34
K3.09 Main Steam Sy S e . . .o o 34
K3.10 Reactor water Cleanup ... ...t 2.9
K3.11 Plant ventilation . . ... 2.8
K3.12 High pressure coolant injection: Plant-Specific ............................. 3.6
K3.13 Isolation Condenser: Plant-Specific ... 3.7
K3.14 Recirculation system: Plant-Specific ................ ... ... oo i oo 3.0
K3.15 Reactor coreisolation cooling: Plant-Specific .............................. 34
K3.16 Shutdown cooling sytem/RHR ... ... 3.2
K3.17 Reactor vessel head spray: Plant-Specific ................. ... ... ... ... 2.8
K3.18 Containment ventilation . . ......... o e 3.0
K3.19 Containment atmospheresampling .. ... i 2.8
K3.20 Standby gastreatment SyStem .. ... 3.3
K3.21 Traversing in-Ccoreprobe System . .. ...t 2.6
K3.22 Containment drainage SyStem . ... ..ottt 25
K3.23 High pressure core spray : Plant-Specific .................... ... ... ... 3.6
K3.24 Reactor building drainage system . ... i 24
K3.25 Component coolingWater SyStemMS . .. ..ottt 2.3
K3.26 AC.distribution .. ... 2.1*
K3.27 CirCUl NG WatEr . ..ot 1.8*
K3.28 Containment nitrogeninerting system . ... 2.7
K3.29 RiVEr Water MaKEUD .. oo 1.8*
K4. Knowledge of PRIMARY CONTAINMENT ISOLATION

SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF design featur &(s)

and/or interlockswhich providefor the following:

(CFR: 41.7)
K4.01 REAUNDANCY . ... 3.0
K4.02 Testability ...t 2.7
K4.03 Manual initiation capability: Plant-Specific ................................. 35
K4.04 tAutomatic bypassing of selected isolations during

specifiedplant conditions . ... 3.2
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3.7
3.7
3.8
3.6
2.8
29
3.8
35
3.6
31
29
3.6
3.7
3.0
35
3.3
29
31
3.0
34
2.7
2.6
3.6
2.6
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2.8
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3.2
29
3.6

3.6
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SYSTEM: 223002 Primary Containment | solation System/Nuclear Steam Supply

Shut-Off
Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.05 Single failures will not impair the function ability

of thesystem . ... .. 2.9
K4.06 Onceinitiated, system reset requires deliberate

OPEraOr ACHION . ..ottt 34
K4.07 Physical separation of system components (to prevent

localized environmental factors, electrical faults,

and physical eventsfrom impairing systemresponse) ..., 2.8
K4.08 tManual defeating of selected isolations during

specified emergency conditions . ... 3.3
K5. Knowledge of the operational implications of the

following concepts asthey apply to PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY

SHUT-OFF:

(CFR: 41.5/45.3)

None
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the PRIMARY CONTAINMENT

ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF :

(CFR: 41.7/45.7)
K6.01 A.C. dectrical distribution ............ . 31
K6.02 D.C. electrical distribution . ... 3.0
K6.03 Processradiation monitoring System . ... 2.9
K6.04 Nuclear boiler instrumentation . . ......... ..ot 33
K6.05 Containment iNStrumentation ............oouiiii i 3.0
K6.06 Various process instrumentation . ... .........ueeeriii e 2.8
K6.07 Essential A C. POWEr . ot 3.2
K6.08 Reactor protection System ... 35

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY

SHUT-OFF controlsincluding:

(CFR: 41.5/45.5)
A1.01 Systemindicating lightsandalarms ............ ... i i 35
A1.02 ValVECIOSUIES . . . ettt e 3.7
A1.03 SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...t 2.5*
A1.04 Individual systemrelay Status .. ... ..v e 2.6
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3.7

3.3
3.2
31
35
3.3
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35
3.7
2.8*
2.8



SYSTEM: 223002 Primary Containment | solation System/Nuclear Steam Supply

Shut-Off
Tasks as noted previously
IMPORTANCE

K/A NO. ABI L T Y e RO
A2. Ability to (a) predict theimpacts of the following on

the PRIMARY CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM

SUPPLY SHUT-OFF ; and (b) based on those predictions,

use proceduresto correct, control, or mitigatethe

consequences of those abnormal conditions or

operations:

(CFR: 41.5/45.6)
A2.01 A.C. electrical distributionfailures ........... ... i 3.2
A2.02 D.C. électrical distributionfailures .............. i 29
A2.03 Systemlogicfaillures . ... 3.0
A2.04 Processradiation monitoring systemfailures................... ... ... ... 2.9
A2.05 Nuclear boiler instrumentationfailures . .......... ... .o i 33
A2.06 Containment instrumentation faillures ...............c ... 3.0
A2.07 Various processinstrumentationfailures ... 2.7
A2.08 TSUrveIllanCetesting . ... ..o 2.7
A2.09 System initiation. . ... 3.6
A2.10 Lossof coolant aCCidents . ...... ...t 3.9
A2.11 tStandby liquid initiation. . ....... ... e 3.8
A3. Ability to monitor automatic operations of the PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY

SHUT-OFF including:

(CFR: 41.7/45.7)
A3.01 Systemindicating lightsandalarms ............ ... i i 34
A3.02 ValVECIOSUIES . . . ettt e 35
A3.03 SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...... ..ot 2.5*
A3.04 Verification of relay operation: Plant-Specific ..., 2.3*
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 ValVECIOSUIES . . . ettt e 3.6
A4.02 Manualy initiatethesystem ... i 3.9
A4.03 Reset systemisolations . ... 3.6
A4.04 Systemindicating lightsandalarms ............ ... i i 35
A4.05 SPDS/ERIS/ICRIDS/GDS: Plant-Specific ........cooveii i 2.5*
A4.06 Confirminitiationtocompletion ............cc i 3.6*
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35
3.2
3.3
3.2
3.6
3.2
29
31
3.7
4.2
3.9

34
35
2.8*
25

35
3.8
35
3.6
2.8*
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SYSTEM: 290002 Reactor Vessel Internals

TASK: Perform heatup/cooldown of reactor vessel

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14
K1.15
K1.16
K1.17
K1.18
K1.19
K1.20

K2

K3.

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

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between REACTOR VESSEL INTERNALS
and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Main Steam Sy S M . . .o o
ReCircUlation System . ...
Reactor feedwater System . ...
HPCI: Plant-Specific ...
RHR: Plant-Specific ...
HPCS: Plant-Specific ...
Isolation condenser: Plant-Specific ...
RCIC: Plant-Specific ...
LPCI: Plant-Specific . ...
CRD hydrauliCc System . .. ..o
CRD MEChaNiSM . . . oo e e e e
B it e
Relief/safety valves ...
R CU
Nuclear boiler instrumentation . . ......... ..ot
LIPS o
ADS L
Loss parts monitoring: Plant-Specific ............... ... ... .. oo oo
TP
Nuclear inStrumentation .. ...... ...t e

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

None

K nowledge of the effect that aloss or malfunction of
the REACTOR VESSEL INTERNAL Swill have on following:
(CFR: 41.7/ 45.4)

Reactor water level .. ...
REACIOr PrESSUIE . ..
REACIOr POWEY . . o
Plantradiation levels . ...
Off-siteradiation leVelS . .. ... oo
Pl IS NS SSS ..
Nuclear boiler instrumentation . ...t e

NUREG 1123, Rev. 2 3.5-12

RO

3.2
3.2
3.2
35
3.2
31
34
31
3.3
31
29
35
35
31
35
34
34
2.2*
2.6
3.3

3.3
3.0
34
3.2
3.2
31
31



SYSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of REACTOR VESSEL INTERNAL Sdesign

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

K5.

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

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
K6.13
K6.14
K6.15
K6.16
K6.17

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

2/3 corecoveragefollowingaDBA LOCA . ... ..ot 3.7
Separation of fluid flow pathswithinthevessel ............................... 31
CoreorifiCing . ..ot 3.2
Moistureremoval fromgeneratedsteam .................o o i i i 2.8
Natural Circulation .. ... o 33

Knowledge of the operational implications of the
following conceptsasthey apply to REACTOR VESSEL
INTERNALS:

(CFR: 41.5/45.3)

TThermal limits .. ... e e e 35
FisSioN produCt POISONS . . ..o oot 2.9
BUrnablepoisONS ... .. i 2.7
TPCIOMR Plant-Specific ..o e 3.1
Brittlefracture ... 3.1
Heat transfer mechanisms ... i 2.8
TSafety lImits ... 3.9

K nowledge of the effect that aloss or malfunction of
the following will have on the REACTOR VESSEL
INTERNALS:

(CFR: 41.7/45.7)

CRD hydrauliCc System . .. ..o 2.8
CRD MEChaNiSM . . . oo e e e e e 29
ReCirCUlation SysStem .. ... 3.1
Reactor feedwater System . ... 3.0
B it e 3.3
Relief/safety valves ... 3.0
R CU 2.6
Nuclear boiler instrumentation .. ... 29
LIPS o 3.2
HPCI: Plant-Specific ... 3.0
RHR: Plant-Specific ... 3.1
Isolation condenser: Plant-Specific ... 3.0
RCIC: Plant-Specific ... 2.7
LPCI: Plant-Specific . ... 3.1
ADS L 3.1
LOSSPartSMONITONNG ..o oottt 2.0*
TP 25
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3.9
3.2
3.3
2.8
35

3.9
31
3.0
3.7
3.3
3.2
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SYSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K6.18 Nuclear inStrumentation . ....... ...t e 3.0
K6.19 HPCS: Plant-Specific(BWR-5&06) ... 3.0
K6.20 Main Steam Sy S M . . .o o 2.9
ABILITY
Al. Ability to predict and/or monitor changesin parametersassociated with

operatingthe REACTOR VESSEL INTERNAL S controlsincluding:
(CFR: 41.5/45.5)

None

A2. Ability to (a) predict theimpacts of the following on
the REACTOR VESSEL INTERNALS; and (b) based on those
predictions, use proceduresto correct, control, or
mitigate the consequences of those abnor mal conditions
or operations:
(CFR: 41.5/ 45.6)

A2.01 LOC A i e 3.7
A2.02 TOvVerpressurization transient .. ...ttt e 3.6
A2.03 tControl roddropaccident ... 3.6
A2.04 Excessive heatup/cooldownrate . ... 3.7
A2.05 TExceeding thermal limits. . ... ... e 3.7
A2.06 TExceeding safety limits ... ... oo e 4.0
A3. Ability to monitor automatic operations of the REACTOR

VESSEL INTERNAL Sincluding:
(CFR: 41.7/45.7)

None
A4. Ability to manually operate and/or monitor in the
control room:

(CFR: 41.7/ 45510 45.8)

None
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

TASK: Startup thetorus cooling 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
K111

K2

K2.01
K2.02
K2.03

K3.

K3.01

K4.

K4.01
K4.02
K4.03

K4.04

Shutdown the torus (cooling system)
Monitor the torus cooling system
Lineup torus/suppression pool cooling system for different modes (cooling, spray)

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE and thefollowing:
(CFR: 41.2t041.9/45.7t045.8)
SUPPIESSION POOI .ottt 3.8
Condensate storagetank ... 2.4*
LPCI/RHR PIpINg ..o e 3.7
LPCIH/RHR PUMPS oot 3.9
A.C. eleCtriCal POWEr ... 35
Keepfill system ... 3.2
Condensate transfer . ... ... e 25
D.C.eettrical powWer ... 2.6
Nuclear boiler instrumentation ........... ... 33
Reactor building drain system: Plant-Specific .............................. 1.9*
Component coolingwater SyStems ... ..ottt 3.0
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
TV aAVES 2.5
PUMDS .. 3.1*
Vavecontrol logic: Plant-Specific ... 2.2*
K nowledge of the effect that aloss or malfunction of
theRHR/LPCI: TORUS/'SUPPRESSION POOL COOLING MODE will
have on following:
(CFR: 41.7/45.4)
Suppression pool temperature control ... 3.9
Knowledge of RHR/LPCI: TORUS/'SUPPRESSION POOL COOLING
MODE design feature(s) and/or interlockswhich provide
for thefollowing:
(CFR: 41.7)
Surveillance for al operablecomponents ..............cooi i 3.1
RedUNdaNCY ... o 35
Unintentional reduction in vessel injection flow
during accident conditions: Plant-Specific ............... ... ... .. ol 3.8
Prevention of piping overpressurization: Plant-

SPECI I C e 3.3
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3.8
3.9
3.6
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34
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.05 Pump minimum flow protection ............ ... ... .. 3.0
K4.06 Pump motor cooling: Plant-Specific ................ ... ... o o oo 2.7
K4.07 Prevention of water hammer: Plant-Specific ................................ 3.0
K4.08 Adequate pump net positivesuctionhead ......... ... 2.9
K4.09 Heat exchanger cooling ... 3.3
K4.10 Prevention of |eakage to the environment through

system heat exchanger: Plant-Specific ............. ... .. ... i it 3.3
K5. Knowledge of the operational implications of the

following concepts asthey apply to RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE :
(CFR: 41.5/45.3)

K5.01 Sy EMVENING ..ot 2.6
K5.02 PumMp cavitalion ... ... 2.7
K5.03 Pressure MeasUremMent . ... ... o 2.7*
K5.04 Heat exchanger operation ............o i 2.9
K®6. K nowledge of the effect that aloss or malfunction of

thefollowing will have on the RHR/L PCI:
TORUS/SUPPRESSION POOL COOLING MODE :
(CFR: 41.7/45.7)

K6.01 A.C. eleCtriCal POWEr ... 3.2
K6.02 D.C.eettrical powWer ... 2.5*
K6.03 EMErgency generator . ... ...t 35
K6.04 Keepfill system ... o 2.9*
K6.05 Condensate storage tank: Plant-Specific ............. ... ... .. i i il 2.2*
K6.06 SUPPIESSION POOI oottt 3.7
K6.07 Condensate transfer . ... .. e 2.2*
K6.08 ECCSIoomCo0ling ..ottt 2.7*
K6.09 Nuclear boiler instrumentation ........... ...t 3.0
K6.10 Component coolingwater SyStems .. ...ttt 2.9
ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE controls
including:

(CFR: 41.5/45.5)

A1.01 SUPPression pool tEMPErature . ...ttt 4.0
A1.02 Sy EM IOW . o 35
A1.03 SYSIEM PIESSUNE . . oottt e et e e e e e et e e 2.9
A1.04 Suppression pool level ... ... 3.2
A1.05 Condensate storage tank level: Plant-Specific .............................. 2.1*
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2.7
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.06 Motor amps: Plant-Specific ........... .. o i i 2.3*
A1.07 Emergency generator 10ading ... 3.2
A1.08 Sy EM lINEUD . . ot 3.7
A1.09 Suppression chamber air temperature: Plant-Specific......................... 3.2
A1.10 Containment air temperature: Mark-111 ......... ... . o i i i i 3.1
A2. Ability to (a) predict theimpacts of the following on

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

A3.

A3.01

A4.

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

the RHR/LPCI: TORUS/SUPPRESSION POOL COOLING MODE ;
and (b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/45.6)

Inadequate net positivesuctionhead . . ... 3.0
PUMIPS DS . oo 3.3
ValVECIOSUIES . . . e e 31
VAV OPENINGS .« vttt e 3.1
A.C.eectrical falures . ... ..o 33
D.C.electrical fallures. . ... ... 2.7*
Emergency generator failure . ............o 35
Pumpseal failure ... 2.8
Inadequate roOmM COOLING . ..\ 2.7
Nuclear boiler instrument faillures ..............c i 31
Motor operated valvefailures ...............c i i 3.1
Vavelogicfailure: Plant-Specific ... 3.0
High suppression pool temperature ... 35
Lossof coolant acCident . ...........ooeiiii 4.1
Loss of, or inadequate, heat exchanger coolingflow .......................... 3.3
Highsuppressionpool level ............ ... 0 i i i 2.9

Ability to monitor automatic operations of the

RHR/LPCI: TORUS/'SUPPRESSION POOL COOLING MODE
including:

(CFR: 41.7/45.7)

NV alVE OPE Al ON . . v\ 3.3
Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

PUMIDS .. 3.8*
VAV MU .« e 3.7*
Keep fill system ... o 2.9
Minimum flow VaIVES . . . ... 3.0
Heat exchanger cooling flow. ......... ... oo i i i 34
Vavelogic reset following automatic initiation of

LPCI/RHRIninjectionmode ... 3.9
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3.3
3.2
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4.07 Sy EM I OW o 35
A4.08 Pump/system discharge pressure: Plant-Specific ............................ 2.9
A4.09 Indicating lightsand alarms . ... 34
A4.10 Condensate storagetank level: Plant-Specific ............................... 2.2*
A4.11 Sy EMVENING ..ottt 24
A4.12 SUPPression POOI tEMPEratUre . . .. ..ot 4.1
A4.13 Suppression pool 1evel . ... ..o 3.9
A4.14 The overrides for suppression pool cooling valve

logic: Plant-Specific ... 3.7
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SYSTEM: 226001 RHR/LPCI: Containment Spray System Mode

TASK: Lineup the containment spray 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
K111
K1.12
K1.13

K2

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03

K4.

K4.01

Manually initiate containment spray
Shutdown the containment spray system
Monitor the containment spray system

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationships between RHR/LPCIl: CONTAINMENT
SPRAY SYSTEM MODE and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

SUPPIESSION POOL .ot 34
LPCI/RHR PIPINg ..o 35
LPCH/RHR PUMIPS . . oo 35
A.C.eleCtrical POWET ...\t 3.1
Keep fill system .. ... 2.9
Condensate Trans e . ... ... e 25
D.C.electrical POWEr ... o 24
Nuclear boiler instrumentation .. ......... ..ot 3.2
Drywell (spray penetration): Mark-1-11 ........... ... ... ... o i i i 3.0
Containment (spray penetration): Mark-111 .......... ... ... ... . i i L. 3.0
Component coolingWater SyStemMS . .. ..ottt 2.8
Suppression pool (spray penetration): Plant-Specific. ........................ 3.0
Containment iNStrumentation . ............ouiit e 31

Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

VAV S 2.1*
PUMIDS .. 2.9%
VaVe CoNtrol IOGIC . . v v v 2.4*

K nowledge of the effect that aloss or malfunction of

the RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE will have
on following:

(CFR: 41.7/ 45.4)

Containment/drywell/suppression chamber pressure . ... 3.6
Containment/drywell/suppression chamber temperature . ...................... 35

Containment/drywell/suppression chamber components,
continued operation with elevated pressure and/or
temperatureand/or level ... 2.9

Knowledge of RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE
design feature(s) and/or interlockswhich providefor

thefollowing:

(CFR: 41.7)

Testability of all operablecomponents ..., 2.6
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3.6
3.7
3.6
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29
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SYSTEM: 226001 RHR/LPCI: Containment Spray System Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.02 REAUNDANCY . ... oo 2.8
K4.03 Reduction in vessel injection flow during accident

CONAILIONS .. ..t e e 29
K4.04 Prevention of piping overpressurization ... i 24
K4.05 Pump minimum flow protection . ............. ... o i 25
K4.06 PUmMp motor COOlING ... 2.2*
K4.07 Prevention of water hammer . ... 2.6
K4.08 Adequate pump net positivesuctionhead . . ... 2.3
K4.09 Automatic containment spray initiation: BWR-6.............ccooiiiiiiinnnn. 3.2
K4.10 Spray flow CoOliNG .. ..o 2.9
K4.11 Prevention of |eakage to the environment through

systemheat eXChanQer .. ... 2.7
K4.12 Prevention of inadvertent containment spray activation........................ 2.9
K5. Knowledge of the operational implications of the

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

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

following concepts asthey apply to RHR/LPCI:
CONTAINMENT SPRAY SYSTEM MODE :
(CFR: 41.5/45.3)

Sy M VENING ..ot 2.2*
Water NamMIMEr .. 2.6
Pump cavitation ........... 2.3
Evaporativecooling . ...t 2.1*
CoNVECtIVE COOIING . . . oot 2.1*
Vacuum breaker Operation . ... ... 2.6

K nowledge of the effect that aloss or malfunction of

the following will have on the RHR/LPCI: CONTAINMENT
SPRAY SYSTEM MODE :

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\t 3.0
D.C.electrical POWEr ... oo 2.6
EMErgency generator . . ... ...ttt 34
Keep fill system ... o 2.7
Suppression pool (temperaturelevel and pressure) ... 34
Condensatetransfer . ... ... o e 24
ECCSIoomMCo0liNg ..o ov vttt 24
Nuclear boiler instrumentation . . ... 2.7
tReactor building to suppression chamber vacuum

breakers: Plant-Specific ... i 3.3
tSuppression chamber to drywell vacuum breakers:

Mark-L-1l . 33
Component coolingWater SyStemMS . .. ..ottt 2.8
Containment iNtegrity . ...t 34
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SYSTEM: 226001 RHR/LPCI: Containment Spray System Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6.13 Suctionflowpath ... 3.2 3.2

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the RHR/LPCI:

CONTAINMENT SPRAY SYSTEM MODE controlsincluding:

(CFR: 41.5/45.5)
A1.01 Containment/drywell pressure . ... 3.6 3.8
A1.02 Containment/drywell temperature ...t 34 35
A1.03 tSuppression chamber pressure: Mark-1-11 ... ... .o i 35 3.8
A1.04 Suppression pool temperature: Mark-1-11 ......... ... ... i 3.3 3.6
A1.05 Sy EM lINEUD . .ot 3.1 34
A1.06 Sy EM IOW . o 3.2 3.2
A1.07 SYSIEIM PIESSUNE . . . oottt e et e et e e e e e e e e e 3.1 31
A1.08 Suppression pool level ... ... 3.1 34
A1.09 MOLOr AIMPS . . o ettt e e 2.1* 2.1*
A1.10 Emergency generator 10ading ... 3.0 3.2
A2. Ability to (a) predict theimpacts of the following on

theRHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE ; and (b)

based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 Inadequate net positivesuctionhead ......... ... 24 2.6
A2.02 PUMIDS I DS oo 3.1 3.2
A2.03 ValVECIOSUrES ... 31 31
A2.04 ValVE OPENINGS .« . vt 3.0 3.0
A2.05 A.C.electrical fallures ... ... 33 34
A2.06 D.C. electrical fallures . ....... ... 2.8 29
A2.07 Emergency generator failure ............. . 34 3.6
A2.08 Pumpsed failure ... 24 25
A2.09 Inadequate roomM COOIING ...\t 2.6 2.7
A2.10 Nuclear boiler instrument failures ..............c i 3.0 31
A211 Motor operated valvefailures ........... ... . i 3.0 3.0
A2.12 PUMP TUNOUL . . .o e 25 2.6
A2.13 Vavelogicfalure .. .... ... 2.8 29
A2.14 Highsuppressionpool level ............. .. i i i 2.9 31
A2.15 High containment / drywell pressure ..............co i 3.6 3.8
A2.16 Loss of, or inadequate heat exchanger coolingflow .......................... 3.1 31
A2.17 tHigh containment / drywell temperature . ............ i 3.2 3.2
A2.18 tLow (or negative) containment/drywell pressure during

SYSEEM OPEraliON ..ottt 3.3 35
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SYSTEM: 226001 RHR/LPCI: Containment Spray System Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
A2.19 tLow (or negative) suppression chamber pressure during

system operation: Mark-1-11 . ... .. 35 3.8
A2.20 tLossof coolant accident . ..... ... 3.7 4.1
A2.21 Loss of containment/drywell cooling system(s) .............. ... 3.3 34
A3. Ability to monitor automatic operations of the

RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE including:

(CFR: 41.7/45.7)
A3.01 Valve operation: Plant-Specific . ... 3.0 3.0
A3.02 SYSIEM PrESSUIE . . oottt ettt e e e et e e 2.8 2.8
A3.03 SYStEM FlOW .. e 2.8 28
A3.04 Lightsand alarms ... ... 3.1 31
A3.05 GOt A NMIENE PrESSUN . o vttt ettt ettt e 4.0* 4.0*
A3.06 ContainMment temMPEratUre . ...ttt 35 35
A3.07 PUMP Start . . 35 35
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 PUMIDS .. 35 34
A4.02 SUCHIONVAIVES . . .ot e e e 31 31
A4.03 SNy VAIVES . . .o 35 34
A4.04 Keep fill system .. ... 2.8 2.7
A4.05 Minimum flow VaIVES . . . ... 29 28
A4.06 Heat exchanger cooling flow. ............ . o i i 2.9 2.8
A4.07 Valvelogic reset/ bypass/ OVerride . .. ... 35 35
A4.08 Sy M I OW oo 3.2 31
A4.09 PUMP diSCharge PreSSUNe . . . oot 2.8 2.7
A4.10 Indicating lightsandalarms . ... 3.3 3.2
A4.11 Sy M VENING ..ottt 2.2* 2.2*
A4.12 Containment/drywell Pressure .. ... 3.8 3.8
A4.13 Containment/drywell temperature ... 3.3 3.3
A4.14 SUPPression POOI tEMPEratUre . . .. ..ottt 35 3.6
A4.15 Suppression chamber pressure: Mark-1-11 ......... .. oo i i 3.6 3.6
A4.16 The override for suppression pool spray valvelogic........................... 35 35
A4.17 Manual initiation controls: BWR-6 .. ...... ...ttt 3.8 3.8
A4.18 Automatic system initiationreset: BWR-6 ........ ... 3.8 3.8
A4.19 Drywell temperature ... 34 34
A4.20 DryWeEll PreSsUre ..o 3.9 3.8
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

TASK: Lineup thetorus spray system
Manually initiate torus spray
Monitor the torus spray system

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between RHR/LPCI:

TORUS/SUPPRESSION POOL SPRAY MODE and thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 SUPPIESSION POOI .ottt 3.6 3.7
K1.02 Condensate storageand transfer system ... 2.4* 25
K1.03 LPCI/RHR PIPINg ..o 3.3 35
K1.04 LPCH/RHR PUMIPS . . oo 34 3.6
K1.05 AC ElECHCEl .. 3.2 33
K1.06 Keep fill system .. ... 3.0 31
K1.07 D.C.eleCtriCal . ... 2.4 2.6*
K1.08 Nuclear boiler instrumentation .. ......... ..ot 31 32
K1.09 Reactor buildingdrainsystem . ... 2.3* 2.4*
K1.10 Component coolingWater SyStemMS ... ..ottt 2.8 2.8
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 VAV S 2.1* 2.3*
K2.02 PUMIDS .. 2.8* 2.9%
K3. K nowledge of the effect that aloss or malfunction of

theRHR/LPCI: TORUSSUPPRESSION POOL SPRAY MODE will

have on following:

(CFR: 41.7/45.4)
K3.01 SUPPression chamber Pressure ... 3.7 39
K3.02 SUPPression POOI tEMPEratUre . . .. ..ot 3.3 35
K3.03 DryWEll PrESSUrE . oo 34 3.6
K3.04 Suppression chamber air temperature ...t 3.7 3.8
K4. Knowledge of RHR/LPCI: TORUSSUPPRESSION POOL SPRAY

MODE design feature(s) and/or interlockswhich provide

for thefollowing:

(CFR: 41.7)
K4.01 Surveillancefor all operablecomponents ..., 3.1 3.3
K4.02 REAUNDANCY . ... 3.1* 3.2
K4.03 Unintentional reduction in vessel injection flow

duringaccident conditions . . ... 35 3.6
K4.04 Prevention of piping overpressurization ...............cciii i 3.0 3.2
K4.05 Pump minimum flow protection . ............ ... o i 2.8 31
K4.06 PUmMp motor COOlING ... 2.7 2.8
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4.07 Prevention of water hammer ... 31 32
K4.08 Adequate pump net positivesuctionhead . . ... 2.9 3.2
K4.09 Spray flow CoOlING .. ..o 3.0 31
K4.10 Prevention of |eakage to the environment through

systemheat eXChanQer ... ... 3.2 35
K5. Knowledge of the operational implications of the

following concepts asthey apply to RHR/LPCI:

TORUS/SUPPRESSION POOL SPRAY MODE :

(CFR: 41.5/45.3)
K5.01 Sy M VENING ..ottt 2.6 2.7
K5.02 Pump cavitation ........... 2.4* 25
K5.03 Pressure MeasUremMeNt . . ...t 2.5% 2.6*
K5.04 Evaporative cooling . ...t 2.5* 2.5*
K5.05 CoNVECtIVE COOIING . . . oot 2.6* 2.6*
K5.06 Heat exchanger operation ........ ..ot e e e 2.5* 2.6
K5.07 Vacuum breaker Operation . .. ... 2.9* 31
K®6. K nowledge of the effect that aloss or malfunction of

thefollowing will have on the RHR/L PCI:

TORUS/SUPPRESSION POOL SPRAY MODE :

(CFR: 41.7/45.7)
K6.01 AC ElECHCEl .. 33 34
K6.02 D.C. @leCtriCa . oottt 2.5* 2.8*
K6.03 EMErgency generator . . ... ...ttt 35 3.6
K6.04 Keep fill system .. ... 2.8 2.8
K6.05 SUPPIESSION POOL .ot 3.3 34
K6.06 Condensate storageand transfer system ... i 2.3* 2.4*
K6.07 ECCSIoomMCo0liNg ..o ov vttt 2.8 3.0
K6.08 Nuclear boiler instrumentation . . ........ ..o 29 31
K6.09 Reactor building to suppression pool vacuumbreakers ........................ 35 3.8
K6.10 Component coolingWater SyStemMS . .. ..ottt 25 2.6

ABILITY
Al. Ability to predict and/or monitor changesin parameters
associated with operating the RHR/LPCI:

TORUS/SUPPRESSION POOL SPRAY MODE controlsincluding:

(CFR: 41.5/45.5)
A1.01 SUPPression chamber Pressure ... 3.8 39
A1.02 SUPPression POOI tEMPEratUre . . .. ..ot 3.7 3.8
A1.03 DryWeEll PreSsUre ..o 3.6 3.8
A1.04 Sy M I OW oo 3.2* 3.3
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A1.05 SYSIEM PrESSUIE . . . ottt e et et e e et e e e 2.8*
A1.06 Suppression pool level . ... ..o 3.3
A1.07 Condensate storagetank level ......... ... i i i 2.2*
A1.08 MOLOr AIMPS . . o ettt e e e 2.4%
A1.09 Emergency generator 10ading ... 3.3
A1.10 Sy EM lINEUD . . ot 3.7
Al111 Suppression chamber airtemperature ... 3.6
A2. Ability to (a) predict theimpacts of the following on

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

A3.

A3.01

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

the RHR/LPCI: TORUS/'SUPPRESSION POOL SPRAY MODE ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)

Inadequate net positivesuctionhead . . ... 3.0
PUMID I DS . oo 3.3
ValVECIOSUIES . . . e e 29
VAV OPENINGS .« .\ttt e 2.8
A.C.eectrical falures . ... ..o 33
D.C.electrical fallures. . ... ... 2.6*
Emergency generator failure . ............o o 35
Pumpseal failure ... 2.8
Inadequate roOmM COOLING . ..\ vt 2.8
Nuclear boiler instrument faillures ..............c i 2.8
Motor operated valvefailures ...............c i i 3.1
Vavelogicfalure ........... e 3.2
Highsuppressionpool level ............ ... i i i 2.9
Low (or negative) suppression pool pressure during

SYSEEM OPEratiON ..\ttt 3.2
Lossof coolant acCident . ...........ouoiii 4.0
Loss of, or inadequate, heat exchanger coolingflow .......................... 3.1

Ability to monitor automatic operations of the
RHR/LPCI: TORUSSUPPRESSION POOL SPRAY MODE including:
(CFR: 41.7/45.7)

NV alVE OPE Al ON . . v 34
Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

PUMIDS .. 3.7*
SNy VAIVES . . .o 3.8
Keep fill system ... o 3.1
Minimum flow VaEIVES ... ... 31
Heat exchanger cooling flow. ......... ... oo i i i 3.2
3.5-25 NUREG 1123, Rev.
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously
IMPORTANCE
K/A NO. ABILITY
A4.06 Vavelogic reset following automatic initiation of
LPCI/RHR ininjection mode
A4.07 System flow
A4.08 Pump/system discharge pressure
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4.09 Indicating lightsand alarms . ... 3.6
A4.10 Condensate storagetank level ......... ... i i i 2.4*
A4.11 Sy EMVENING ..ottt 25
A4.12 Suppression pool level ... ... 3.8
A4.13 SUpPression chamber Pressure ... 4.0
A4.14 SUPPression POOI tEMPEratUre . . .. ..ot 3.8
A4.15 DryWell PreSsUre ..o 3.9
A4.16 The override for suppression pool spray valvelogic........................... 3.8

3.5-27

NUREG 1123, Rev.

3.3
24
24
3.8
3.9
3.8
4.0
3.8

2



SYSTEM: 290001 Secondary Containment

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1 K nowledge of the physical connections and/or cause-

effect relationships between SECONDARY CONTAINMENT and

thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 Reactor building ventilation: Plant-Specific................................. 3.3 35
K1.02 Primary containment system: Plant-Specific ................................ 34 3.6
K1.03 Radwaste building ventilation: Plant-Specific ............................... 24 2.7
K1.04 S 2 3.7 39
K1.05 Auxiliary building ventilation: Plant-Specific .............cccoviiiiiiiiiinnn. 3.1 3.3
K1.06 Auxiliary building isolation: BWR-6. ... .......uuutrriiiiiiiiiinnnns 34 3.6
K1.07 Turbine building ventilation (steam tunnel): Plant-

SPECITIC . oo 3.0 31
K1.08 Exhaust stack: BWR-2,3,4 . ... i e 3.2 33
K1.09 Plant air Sy Sl emMS . ..o 2.9 29
K1.10 Auxiliary boiler system: BWR-2,3,4 ... ... 1.6* 1.6*
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

None
K3. K nowledge of the effect that aloss or malfunction of

the SECONDARY CONTAINMENT will have on following:

(CFR: 41.7/ 45.4)
K3.01 TOff-siteradioactivereleaserates . ........ooeeiit i 4.0 4.4*
K4. Knowledge of SECONDARY CONTAINMENT design feature(s)

and/or interlockswhich providefor the following:

(CFR: 41.7)
K4.01 Personnel access without breaching secondary

containment: Plant-System . . ...t 35 3.8
K4.02 Protection against over pressurization: Plant-System ......................... 34 35
K4.03 Fluidleakagecollection. ... 2.8 29
K4.04 Auxiliary building isolation: BWR-6. ... .......uuuuuriiiiiiiiiinnnns 34 34
K5. Knowledge of the operational implications of the

following concepts asthey apply to SECONDARY

CONTAINMENT :

(CFR: 41.5/45.3)
K5.01 Vacuum breaker operation: BWR-4 ... ... 3.3* 3.4*
K5.02 Flow measurement: BWR-3 . ... ... 22 22
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SYSTEM: 290001 Secondary Containment

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the SECONDARY CONTAINMENT :

(CFR: 41.7/45.7)
K6.01 Reactor building ventilation: Plant-Specific................................. 35 3.6
K6.02 Radwaste building ventilation: Plant-Specific ............................... 24 2.6
K6.03 S 2 3.8 4.0
K6.04 Primary containment system . ... 3.9 4.1
K6.05 Auxiliary building ventilation: Plant-Specific ............cccoiiiiiiiiiiinn, 2.9 3.0
K6.06 Turbine building ventilation: Plant-Specific ................................. 2.2* 2.3
K6.07 Auxiliary boiler system: BWR-3,4 ... ... 1.9* 2.0*
K6.08 Plant air Sy Sl emMS . ..o 2.7 2.8
K6.09 AC. power: BWR-6 ... o 34 3.6

ABILITY

Al. Ability to predict and/or monitor changesin

parameter s associated with operating the SECONDARY

CONTAINMENT controlsincluding:

(CFR: 41.5/45.5)
A1.01 Sy EM lINEUPS oottt 3.1 31
A1.02 Highareatemperature: BWR-6 .............. . i 3.6 3.6
A2. Ability to (a) predict theimpacts of the following on

the SECONDARY CONTAINMENT ; and (b) based on those

predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)
A2.01 tPersonnel airlock failure . ... ... 3.3 37
A2.02 TEXCESSIVEOULIEAKAOR . . . . o ettt 35 3.7
A2.03 Higharearadialion ............c i 34 3.6
A2.04 Highairborneradiation ............. ... i i i 34 3.7
A2.05 Highareatemperature ... 3.1 3.3
A2.06 Auxiliary building isolation: BWR-6. ... ...ttt 3.7 4.0
A3. Ability to monitor automatic operations of the

SECONDARY CONTAINMENT including:

(CFR: 41.7/45.7)
A3.01 Secondary containmentisolation ............ ... 3.9 4.0
A3.02 Normal building differential pressure: Plant-Specific ........................ 35 35
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SYSTEM: 290001 Secondary Containment

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO SRO
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Reactor building differential pressure: Plant-

SPECITIC . oo 3.3 34
A4.02 Reactor building areatemperatures: Plant-Specific ........................... 3.3 34
A4.03 Auxiliary building differential pressure: Plant-

SPECITIC . oo 2.6* 2.7
A4.04 Auxiliary building areatemperature: Plant-Specific . ..., 2.6* 2.7
A4.05 Fuel building differential pressure: Plant-Specific ............................ 33 35
A4.06 Fuel building areatemperature: Plant-Specific ............................... 33 35
A4.07 Radwaste building differential pressure: Plant-

SPECITIC . ot 23 25
A4.08 Radwaste building areatemperature: Plant-Specific ........................... 22 24
A4.09 System status lightsand alarms: Plant-Specific ............. ... ... .. oo it 32 32
A4.10 System lineups: Plant-Specific ... 34 33
A4.11 Systemreset: Plant-Specific ... 34 34
A4.12 Surveillancetesting: Plant-Specific ......... ... o i i 28 32
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SYSTEM: 226001 A.C. Electrical Distribution

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06

K2

K2.01

K3.

K3.01
K3.02

Lineup the electrical distribution system ( from station power to reserve station power)

Shift auxiliary buses between the unit auxiliary XFMR and the service/startup XFMR

Monitor the A.C. electrical distribution system (monitor the 416V A.C. power distribution system)
Deenergize amotor control center bus from service

Restore amotor control center busto service

Deenergize an engineering safeguards (4160V vital) bus from service

Restore an engineering safeguards bus

Backfeed unit auxiliary transformer from main transmission switchyard (main turbine generator links
removed)

Transfer avital (120V)/instrument bus power supply

Operate avital motor-generator set

Perform ground isolation

Lineup the electrical distribution system ( from normal power to startup power) (writein)

Perform equipment/bus testing for ground faults

Perform operation of circuit breakers and disconnects

Perform emergency A.C. load sequencing and 4KV emergency systemsvolt relays instrumentation
function tests

Perform circuit or equipment grounding using built-in devices

IMPORTANCE
KNOWLEDGE RO SRO

K nowledge of the physical connections and/or cause-
effect relationshipsbetween A.C. ELECTRICAL
DISTRIBUTION and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

Emergency generators (diesel/jet) ........... oo 38 4.3*
D.C. electrical distribution ....... ... 33 36
Off-SItE POWEr SOUICES ..ottt e 34 38
Uninterruptiblepower supply ... 31 34
Mainturbine/generator ...........oo i 30 32
Alternate shutdown system: Plant-Specific . ... 36 39
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

Off-site sources of POWEr ... .. i 33 36

K nowledge of the effect that aloss or malfunction of
the A.C. ELECTRICAL DISTRIBUTION will have on
following:

(CFR: 41.7/ 45.4)

Maor system l0ads ... ..ot 35 37
EMErgency generators . .. ...ttt e e e 38 42
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SYSTEM: 262001 A.C. Electrical Distribution

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K3.03 D.C. electrical distribution ....... ... 29 32
K3.04 Uninterruptiblepower supply ... 31 33
K3.05 Off-Site POWEr SYSteM . .. 32 35
K3.06 Reactor protection System ... 38 4.1*
K4. Knowledge of A.C. ELECTRICAL DISTRIBUTION design

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

K5.

K5.01
K5.02

K6.

K6.01
K6.02
K6.03

ABILITY

Al

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

BUSIOCKOULS . . . oo e 30 34
Circuit breaker automatictrips ... ..ot 29 33
Interlocks between automatic bus transfer and breakers ........................ 31 34
Protectiverelaying ... 28 31
Paralleling of A.C. sources (SynchroSCOPE) . .....vvvvviii e 34 36
Redundant power sourcestovital buses.................o oo i i o 36 39

Knowledge of the operational implications of the
following concepts asthey apply to A.C. ELECTRICAL
DISTRIBUTION:

(CFR: 41.5/45.3)

Principleinvolved with paralelingtwo A.C.sources ... 31 34
Breaker CONtrol ... ... .. e 26 29

K nowledge of the effect that aloss or malfunction of
the following will have on the A.C. ELECTRICAL
DISTRIBUTION:

(CFR: 41.7/45.7)

D PO 31 34
Off -Gt POWET .o o 36 39
N A O T . oo ettt 35 37

Ability to predict and/or monitor changesin

parameter s associated with operatingthe A.C.

A1.01

A1.02
A1.03

ELECTRICAL DISTRIBUTION controlsincluding:
(CFR: 41.5/45.5)

Effect on instrumentation and controls of switching

POWEr SUPPIIES oot 31 34
Effectsof loadswhen energizingabus ............... ... ... .. ..o 31 35
BUSVOItagE ... o 29 31
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SYSTEM: 262001 A.C. Electrical Distribution

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
Al104 LOBO CUITENES ..ottt ettt e e e e e 2.7
A1.05 Breaker [INBUPS . .. ..o 3.2
A2. Ability to (a) predict theimpacts of the following on

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

A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11

A3.

A3.01
A3.02
A3.03
A3.04

A4.

A4.01

A4.02

A4.03
A4.04

A4.05

the A.C. ELECTRICAL DISTRIBUTION ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal
conditions or operations:

(CFR: 41.5/45.6)

TUrbiNe/generator P ..o vt 34
Lossof coolant acCident . ............uuiiii e 3.6
Lossof off-Sitepower . ... 39
Types of loads that, if deenergized, would degrade or

hinder plant operation ............c i 3.8
BUSIOUNAS . .. oo 29
Deenergizingaplantbus ............c i i 2.7
Energizingadead bus . ... 3.0
Openingadisconnectunderload ... 3.3
Exceeding voltage limitations . ............co i 31
Exceeding current [imitations ... i 29
Degraded systemvoltages . ... 3.2

Ability to monitor automatic operations of the A.C.
ELECTRICAL DISTRIBUTION including:
(CFR: 41.7/45.7)

Breaker trippiNg ..o 31
Automatic bustransfer . ... .. ... 32
Load shedding . ... 34
L0ad SEOUENCING . . o oo v ettt et 34

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

All breakers and disconnects (including available

switchyard): Plant-Specific ... 34
Synchroscope, including understanding of running and

INCOMING VOIAgES . . .. oo 34
Local operationof breakers ............ o i 3.2
Synchronizing and paralleling of different A.C.

SUPPI S oottt 3.6
Voltage, current, power, and frequency on A.C.bUSES .. ....coviiiiiiiiiiiinnnn 3.3
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SYSTEM: 263000 D.C. Electrical Distribution

TASK: Startup abattery charger

K/A NO.

K1.

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

K2

K2.01
K2.02

K3.

K3.01
K3.02
K3.03

K4.

K4.01

K4.02

Shift battery chargers
Monitor the D.C. electrical distribution system (battery, chargers, distribution and PWR panels)
Monitor the D.C. electrical distribution system for grounds
Energize D.C. switchboards

Deenergize D.C. switchboards

Energize D.C. equipment

Deenergize D.C. equipment

Secure a battery charger

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-
effect relationships between D.C. ELECTRICAL
DISTRIBUTION and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

A.C. electrical distribution .. ... e
Battery chargerand battery ............c
Battery ventilation ...........
Ground detection ... ...

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Maor D.C. 10ads ...
Battery roomventilation ............

K nowledge of the effect that aloss or malfunction of
the D.C. ELECTRICAL DISTRIBUTION will haveon
following:

(CFR: 41.7/ 45.4)

Emergency generators. Plant-Specific ................. ... ... oo
Components using D.C. control power (i.e. breakers) .........................
Systems with D.C. components (i.e. valves, motors,

SOIENOIAS, BLC.) ..\ttt

Knowledge of D.C. ELECTRICAL DISTRIBUTION design
feature(s) and/or interlockswhich providefor the
following:

(CFR: 41.7)

Manual/ automatic transfers of control: Plant-

SPECITIC . ot
Breaker interlocks, permissives, bypasses and cross

ties: Plant-SpecifiC . ...
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SYSTEM: 263000 D.C. Electrical Distribution

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

K5.01

K6.

K6.01
K6.02

Al

A1.01

A2.

A2.01
A2.02

A3.

A3.01

A4.

A4.01

following conceptsasthey apply to D.C. ELECTRICAL
DISTRIBUTION: :
(CFR: 41.5/45.3)

Hydrogen generation during battery charging. ... ............. ... ... ... ..., 2.6

K nowledge of the effect that aloss or malfunction of
the following will haveon the D.C. ELECTRICAL
DISTRIBUTION: :

(CFR: 41.7/45.7)

A.C.electrical distribution ... ... ...t 3.2
Battery ventilation ........... 25
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the D.C.
ELECTRICAL DISTRIBUTION controlsincluding:
(CFR: 41.5/45.5)

Battery charging/dischargingrate ... 25

Ability to (a) predict theimpacts of the following on
theD.C. ELECTRICAL DISTRIBUTION ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal
conditions or operations:

(CFR: 41.5/ 45.6)

GIOUNGS . . ettt et e e e e e e e e 28
Lossof ventilationduringcharging ............. ... o i i i 2.6

Ability to monitor automatic operations of the D.C.
ELECTRICAL DISTRIBUTION including:
(CFR: 41.7/45.7)

Meters, dials, recorders, alarms, and indicating
NS o 3.2

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Major breakers and control power fuses: Plant-
SPECITIC . oot 3.3
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SYSTEM: 263000 D.C. Electrical Distribution

IMPORTANCE

Tasks as noted previously

K/A NO. KNOWLEDGE

A4.02 Battery voltageindicator: Plant-Specific

A4.03 Battery dischargerate: Plant-Specific

A4.04 Ground detection circuit: Plant-Specific
NUREG 1123, Rev. 2 3.6-8
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SYSTEM: 264000 Emergency Generators (Diesel/Jet)

TASK: Perform alineup of the diesel generator system

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07

K2

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

Start adiesel generator (D/G)

Load the diesel generator (D/G)

Monitor the diesel generator

Unload the diesel generator

Shutdown the diesel generator (D/G)

Transfer fuel oil from main storage tanks to various system tanks
Operate the diesel starting air compressor

Restart adiesel generator (D/G) with an automatic start signal present
Perform emergency diesel generator (EDG) load tests

Perform lineups on the gas turbine generator

Start the gas turbine generator remotely

Monitor gas turbine generator emergency start

Monitor the gas turbine generator during operation

Conduct normal shutdown of the gas turbine generator

Conduct emergency shutdown of the gas turbine generator

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between EMERGENCY GENERATORS
(DIESEL/JET) and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

A.C. dectrical distribution .......... ... ...
D.C. électrical distribution ........... ... ..o
Fireprotectionsystem...............co i
Emergency generator cooling water system ...................
Emergency generator fuel oil supply system...................
Starting System .. ...
Emergency corecoolingsystems ...................oo

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

AT COMPIESSOF v vttt
Fud oil pumps ...
Turning gear (jet engineg): Plant-Specific .....................
Ignition system (jet engine): Plant-Specific...................
Lubeoil pumps ... ..o
Battery charger ...
Emergency generator fieldflash.............................

3.6-9
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SYSTEM: 264000 Emergency Generators (Diesel/Jet)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K3. K nowledge of the effect that aloss or malfunction of

the EMERGENCY GENERATORS (DIESEL/JET) will have on

following:

(CFR: 41.7/ 45.4)
K3.01 Emergency core cooling systems 4.2*
K3.02 A.C. electrical distribution 3.9
K3.03 Major loads powered from electrical busesfed by the

emergency generator(s) 4.1*
K4. Knowledge of EMERGENCY GENERATORS (DIESEL/JET) design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Emergency generator trips(normal) ........... .
K4.02 Emergency generator trips (emergency/LOCA) ...
K4.03 Speed droop CONLIOl . . ..ot
K4.04 Fleldflashing .. ...
K4.05 Load sheddingand sequencing . ...
K4.06 GOVEINON CONLIOL ..o e i
K4.07 Local operationand control ............. .
K4.08 AULOMELTIC SEAMUD .« . v
K5. Knowledge of the operational implications of the

following conceptsasthey apply to EMERGENCY

GENERATORS (DIESEL/JET):

(CFR: 41.5/45.3)
K5.01 Definition of frequency and synchronousfrequency ..........................
K5.02 Reactive power CONtrol . ... ... o
K5.03 Real power control . ...
K5.04 GOVEINON CONLIOL .. oo e e
K5.05 Paralleling A.C. POWEN SOUICES . . ..o vttt ettt et ettt
K5.06 LOad SEOUENCING . . oo v e e ettt
K5.07 SPEE ArO0D ..ottt
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the EMERGENCY GENERATORS

(DIESEL/JET) :

(CFR: 41.7/45.7)
K6.01 IS = 1 o T
K6.02 FUEl Oil pUMIPS .
K6.03 LUDE Ol PUMPS oo
K6.04 Turning gear (jet enging): Plant-Specific ........... .. ..o i it
K6.05 Ignition system (jet engine): Plant-Specific. ...,
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SYSTEM: 264000 Emergency Generators (Diesel/Jet)

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K6.06 Battery Charger ... 2.9
K6.07 CooliNg Waler SYStOM . . .ottt 3.8
K6.08 A PO . e 3.6
K6.09 D PO e 3.3
ABILITY
Al. Ability to predict and/or monitor changesin

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

A2.

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

A2.06
A2.07
A2.08

A2.09
A2.10

parameter s associated with operatingthe EMERGENCY
GENERATORS (DIESEL/JET) controlsincluding:
(CFR: 41.5/45.5)

Lubeoil temperature . ... 3.0*
Fuel consumption rate . ... 2.2*
Operating voltages, currents, andtemperatures . . ...t 2.8
Crank casetemperature and preSsure .. ..o oot 2.6
Cylinder temperature differential ............ ... .. o i i 2.4*
Emergency generator room temperature .. ...t i 2.3
Gas generator temperature: Plant-Specific............ ... ..ot 2.0*
Gas generator speed: Plant-Specific .......... ... i i 2.0*
Maintaining minimum load on emergency generator (to

PrEVENE VNS POWE) o oottt ettt ettt ettt 3.0

Ability to (a) predict theimpacts of the following on

the EMERGENCY GENERATORS (DIESEL/JET) ; and (b) based
on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)

Parallel operation of emergency generator ............c i i i 35
Unloading prior to securing emergency generator ...........oovvvvveeenenn... 3.1
Operating unloaded, lightly loaded, and highly loaded. ......................... 34
Consequences of operating under/over excited. ................ ... L. 2.9
Synchronization of the emergency generator with other

electrical SUPPliES ... oo 3.6
Opening normal and/or alternate power toemergency bus ..................... 34
Lossof off-site power during full-load testing ............................... 35
Initiation of emergency generator room fire protection

S S BN 3.3
LOSSOf AL POWEN .. oot 3.7
LOC A 3.9

3.6-11 NUREG 1123, Rev.

31
3.9
3.7
35
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3.7
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SYSTEM: 264000 Emergency Generators (Diesel/Jet)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A3. Ability to monitor automatic operations of the

A3.01
A3.02
A3.03
A3.04

A3.05
A3.06

A4.

A4.01
A4.02
A4.03

A4.04

A4.05
A4.06

EMERGENCY GENERATORS (DIESEL/JET) including:
(CFR: 41.7/45.7)

Automatic starting of compressor and emergency

(01 0T = o 3.0
Minimumtimeforloadpickup ............c i 3.1
Indicating lights, meters, and reCorders .. ... 34
Operation of the governor control system on frequency

and voltage Control . ... ...t 3.1
Load sheddingand sequencing ... 34
Cooling water system operation . ......ovvviii e e 3.1

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Adjustment of exciter voltage . ... e 3.3
SYNCNIOSCOPE oottt ettt 34
Transfer of emergency control between manual and

BUEOMLIC . . o ettt e et et e e e 3.2
Manual start, loading, and stopping of emergency

generator: Plant-Specific ... 3.7
Transfer of emergency generator (with load) togrid .......................... 3.6
DroOP SEHING .. oot 2.4*
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34
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SYSTEM: 262002 Uninterruptable Power Supply (A.C./D.C.)

TASK: Operate adtatic inverter

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05

K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12

K1.13
K1.14
K1.15
K1.16
K1.17
K1.18
K1.19
K1.20

K2

K3.

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

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between UNINTERRUPTABLE POWER
SUPPLY (A.C./D.C.) and thefollowing:
(CFR: 41.2t041.9/45.7t045.8)
Feedwater level control: Plant-Specific ................... ... ... ... ... 2.8
RFPT control: Plant-Specific...........coo i 2.8
Rod positioninformation: Plant-Specific..................... ... ... ... ..., 2.7
Reactor manual control: Plant-Specific .................. ... ... ... . oL 2.8
Reactor/turbine pressure control system control unit:
Plant-SpecifiC .. ... 2.7
Unit computer: Plant-Specific ............co i 2.6
Rod worth minimizer: Plant-Specific ............... ... ... o o i 2.8
Containment isolation system: Plant-Specific .................. ... ... ... .. 2.9
Drywell ventilation control: Plant-Specific ................................. 25
Fire protection system: Plant-Specific ................. ... ... i 2.6
Control room recorders: Plant-Specific.............. ... oo i it 25
Generator hydrogen and stator cooling water controls:
Plant-SpecifiC .. ... 2.1*
Recirculation pump speed control: Plant-Specific ........................... 25
Main steam line radiation monitors. Plant-Specific .......................... 2.8
Stack gas monitors: Plant-Specific .......... ... i i i 2.7
MSIV's: Plant-Specific ... 3.1
Scram solenoid valves: Plant-Specific ............. ... o i i i 3.1
Process radiation monitoring system: Plant-Specific ......................... 25
Power range neutron monitoring system: Plant-Specific ...................... 2.9*
Plant communications equipment: Plant-Specific ............................ 24
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
None
K nowledge of the effect that aloss or malfunction of
the UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) will have
on following:
(CFR: 41.7/45.4)
Water level control: Plant-Specific. ... 3.1
Recirculation pump speed: Plant-Specific .................... ... ... .. ... 2.9
RFPT speed: Plant-Specific ..........cco i i 3.0
Fire protection system: Plant-Specific .............. ... ... ... .. ool 25
Rod worth minimizer: Plant-Specific .............. ... ... .o i i 2.9
Rod position indication: Plant-Specific .................. ... ... ... oo 2.8
Movement of control rods: Plant-Specific.................................. 2.6
Computer operation: Plant-Specific ........... ..ot 2.7
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SYSTEM: 262002 Uninterruptable Power Supply (A.C./D.C.)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3.09 Drywell ventilation control: Plant-Specific ................................. 24
K3.10 Containment isolation: Plant-Specific ............... ... oo i it 2.7
K3.11 MSIV's: Plant-Specific ... 2.8
K3.12 Control rod drive mechanism: Plant-Specific ............................... 2.3*
K3.13 Rx pressure: Plant-Specific ............cc o i i 2.7
K3.14 Rx power: Plant-Specific ... 2.8
K3.15 Main turbine operation: Plant-Specific.................... ... ... ... oL 2.6
K3.16 Control room recorders: Plant-Specific............. ... . oo i it 24
K3.17 Process monitoring: Plant-Specific ............... ... ... . o o oo 2.9
K4. Knowledge of UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.)

K4.01

K5.

K5.01
K5.02

K5.03

K5.04

K6.

K6.01
K6.02
K6.03

design feature(s) and/or interlockswhich providefor
thefollowing:
(CFR: 41.7)

Transfer from preferred power to aternate power
SUPPI S oottt 3.1

Knowledge of the operational implications of the
following concepts asthey apply to UNINTERRUPTABLE
POWER SUPPLY (A.C/D.C):

(CFR: 41.5/45.3)

General principlesof staticinverteroperation ..., 2.3*
General principles of motor generator operation:

Plant-SpeCifiC .. ... 24
General principles of inertiafly wheel operation:

Plant-SpeCifiC .. ... 2.3*
General principles of static switchoperation ....................... ... ... .. 2.1*

K nowledge of the effect that aloss or malfunction of

the following will have on the UNINTERRUPTABLE POWER
SUPPLY (A.C/D.C):

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\t 2.7
D.C.electrical POWEr ... oo 2.8
At C NV .. e 2.7
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SYSTEM: 262002 Uninterruptable Power Supply (A.C./D.C.)

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the

UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) controls

including:

(CFR: 41.5/45.5)
A1.01 Inverter electrical OULPULS . . ... 24
A1.02 MoOtor generator OULPULS . . ...ttt et et et 25
A2. Ability to (a) predict theimpacts of the following on

the UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.); and (b)

based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 Undervoltage ... 2.6
A2.02 OV VOB .. oottt 25
A2.03 Frequency changesinthesystem ............. ... o i i i 2.4*
A2.04 Abnormal battery operation: BWR-1 . ... 3.2
A3. Ability to monitor automatic operations of the

UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) including:

(CFR: 41.7/45.7)
A3.01 Transfer from preferred to alternatesource ..., 2.8
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Transfer from alternative sourceto preferredsource. . ...t 2.8
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3.7

215005
215003
216000
272000
212000
215002
201005
214000
201004
201006
215004
215001

I nstrumentation

Average Power Range Monitor/Local Power Range Monitor
Intermediate Range Monitor System

Nuclear Boiler Instrumentation

Radiation Monitoring System

Reactor Protection System

Rod Block Monitor System

Rod Control and Information System

Rod Position Information System

Rod Sequence Control System (Plant Specific)
Rod Worth Minimizer System (Plant Specific)
Source Range Monitor System

Traversing In-Core Probe

3.7-1 NUREG 1123, Rev.
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3.7-38
3.7-41
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SYSTEM: 215005 Aver age Power Range Monitor/L ocal Power Range Monitor System

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14
K1.15
K1.16

K2

K2.01
K202

Perform lineups of the nuclear instrumentation system

Monitor the nuclear instrumentation system

Startup the nuclear instrumentation system

Place a source range module in/out of service

Place power range instruments in/out of service

Operate the nuclear instrumentation system

Secure the nuclear instrumentation system

Place transversing incore probe in/out of service

Operate range switches on IRM on power increase and decrease (write in)
Conduct average power range meter (APRM) instrument functional test

Conduct intermediate range monitor - average power range monitor instrument range overlap check

Conduct IRM-inoperative functional test and IRM-high flux functional instrument check
Conduct APRM-high flux in start up or refuel functional test

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between AVERAGE POWER RANGE
MONITOR/LOCAL POWER RANGE MONITOR SYSTEM and the
following:

(CFR: 41.2t041.9/45.7t0 45.8)

R L
RBM: Plant-SpeCifiC. ...
LPRM Channels . ... e
Four rod display: Plant-Specific ........... ... i i i
SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...
Process computer, performance monitoringsystem ................... ... ...
Display control system: Plant-Specific .................. ... ... i
Reactor recirculation system: BWR-56 ...
Reactor manual control system: Plant-Specific...............................
Rod control and information system: Plant-Specific ..........................
Full coredisplay ...
Traversing incore probe SYSteM . ...t
REACION VESSEl . . . oo e
Redundant reactivity control system: Plant-Specific...........................
Flow converter/comparator network: Plant-Specific...........................

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

LPRM Channels .. ... e
APRM Channels ... ...
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SYSTEM: 215005 Average Power Range M onitor/L ocal Power Range M onitor System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K3. K nowledge of the effect that aloss or malfunction of

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
K4.08

K5.

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

the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE
MONITOR SYSTEM will have on following:
(CFR: 41.7/ 45.4)

RPS 4.0
Reactor recirculation system: BWR-56 ................... ...l 35
Reactor manual control system: Plant-Specific........................... 3.3
Rod control and information system: Plant-Specific 3.4 ................. 34
Reactor power indication. ... i i 3.8
IRM: Plant-SpecifiC .. ...t 35
Rod block monitor: Plant-Specific ................. ... ... . o oo 3.2
tcorethermal calculations ........... ... i 3.0

Knowledge of AVERAGE POWER RANGE MONITOR/LOCAL POWER
RANGE MONITOR SYSTEM design feature(s) and/or
interlockswhich providefor thefollowing:

(CFR: 41.7)
Rodwithdrawa blocks ........... ... o o 3.7
Reactor SCRAM signals 4.1*

Eliminates the necessity of running signal leads from
each LPRM channel to the operator's console full core

display 2.1
Individual LPRM detector replacement 2.0*
Alarm seal-in 24
Effects of detector aging on LPRM/APRM readings 2.6
Flow biased trip setpoints 3.7

Sampling of overall core power in each APRM
(accomplished through LPRM assignments and symmetrical
rod patterns) 2.7

Knowledge of the operational implications of the

following concepts asthey apply to AVERAGE POWER

RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM :
(CFR: 41.5/45.3)

LPRM detector operation 2.8
Effects of voids on LPRM indication 2.7
Control rod symmetrical patterns 29
LPRM detector location and core symmetry 2.9
Coreflow effects on APRM trip setpoints 3.6
Assignment of LPRM's to specific APRM channels 2.5*
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4.0
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3.3

3.8
3.6
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3.7
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2.2
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SYSTEM: 215005 Average Power Range M onitor/L ocal Power Range M onitor System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the AVERAGE POWER RANGE

MONITOR/LOCAL POWER RANGE MONITOR SYSTEM :

(CFR: 41.7/45.7)
K6.01 RS 3.7 3.8
K6.02 tTraversingincore probe system . ........oiii i 24 2.8
K6.03 DEECIOrS . . . o 31 3.3
K6.04 TP UNIES .« oot 31 3.2
K6.05 IRM: Plant-SpecifiC .. ...t 29 31
K6.06 RECOITEr ... 23 24
K6.07 Flow converter/comparator network: Plant-Specific....................... 3.2 3.3

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the AVERAGE POWER

RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM

controlsincluding:

(CFR: 41.5/45.5)
A1.01 Reactor power indication. ... 4.0 4.0
A1.02 RPSSIAIUS . .. vttt 3.9 4.0
A1.03 Control rod block status . ... 3.6 3.6
A1.04 SCRAM androd block tripsetpoints ... 4.1 4.1
A1.05 Lightsand alarms ... ... 3.3 3.2
A1.06 Recirculation flow control valve position: Plant-

SPECITIC . ot 3.1 3.3
A1.07 APRM (gain adjustment factor) . ... 3.0 34
A2. Ability to (a) predict theimpacts of the following on

the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE

MONITOR SYSTEM ; and (b) based on those predictions,

use proceduresto correct, control, or mitigatethe

consequences of those abnormal conditions or

operations:

(CFR: 41.5/ 45.6)
A2.01 Power supply degraded ........... 2.7 31
A2.02 Upscale or downscaletrips . ... 3.6 3.7
A2.03 Inoperativetrip (Al CAUSES) . ...\t 3.6 3.8
A2.04 SCRAM P SIgNaAlS .. o 3.8 39
A2.05 Lossof recirculationflow signal ............. .. . 35 3.6
A2.06 Recirculation flow channelsupscale ................ ... ..o o i i i 34 35
A2.07 Recirculation flow channelsflowmismatch ................ ... oot 3.2 34
A2.08 Faulty or erratic operation of detectors/systems ............................. 3.2 34
A2.09 Falled recorder .. ... . 2.4* 24
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SYSTEM: 215005 Average Power Range M onitor/L ocal Power Range M onitor System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A2.10 Changesinvoid concentration ...ttt 2.8
A3. Ability to monitor automatic operations of the AVERAGE

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

POWER RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM
including:
(CFR: 41.7/45.7)

Four rod display: Plant-Specific ............ .. ... i i i i 35
Full coredisplay ... 35
Metersand reCOMENS . . . ..ottt et e e e e 33
Annunciator and alarm SignalS . . .. 3.2
Flow converter/comparator alarms . ... 3.3
Maximum disagreement between flow comparator channels:

Plant-SpecifiC .. ... 3.0
RPS StaUS . ..o 3.8
Control rod block status . ... 37

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

IRM/APRM rECOIAEN . ..ot e 3.2
CRT display indicators: Plant-Specific ..............ccoo i i, 2.8
APRM back panel switches, metersand indicating lights....................... 3.2
LPRM back panel switches, metersand indicatinglights....................... 3.2
TP OYPESSES . . oo 34
Verification of proper functioning/ operability . ..., 3.6
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SYSTEM: 215003 I ntermediate Range M onitor (IRM) System

TASK: Perform lineups of the nuclear instrumentation system

K/A NO.

K1.

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

K1.05
K1.06
K1.07

K2

K2.01

K3.

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

Monitor the nuclear instrumentation system

Startup the nuclear instrumentation system

Place an intermediate range module in/out of service

Operate the nuclear instrumentation system

Secure the nuclear instrumentation system

Operate range switches on IRM on power increase and decrease (write in)

Conduct source range meter, intermediate range meter detector not in startup rod block functional test

Conduct intermediate range monitor - average power range monitor instrument range overlap check
Conduct IRM-inoperative functional test and IRM-high flux functional instrument check

IMPORTANCE
KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between INTERMEDIATE RANGE
MONITOR (IRM) SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)
RS 3.9
Reactor manual control . ........ ... 3.6
Rod control and information system: Plant-Specific ..................... 3.1
Process computer/ performance monitoring system
(SPDS/ERIS/CRIDS/GDS): Plant-Specific .....................cco.t 25
Display control system: Plant-Specific ................................ 3.3
APRM SCRAM signas: Plant-Specific ..., 3.9
REACIOr VESSEl ..o o 3.0
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
IRM channels/detectors ....... ... 2.5*
K nowledge of the effect that aloss or malfunction of
theINTERMEDIATE RANGE MONITOR (IRM) SYSTEM will have
on following:
(CFR: 41.7/ 45.4)
RS 3.9
Reactor manual control . ........ ... 3.6
Rod control and information system: Plant-Specific ..................... 3.7
Reactor power indication .............c i i 3.6
APRM: Plant-SpecifiC .. ... .. 3.7
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SYSTEM: 215003 I ntermediate Range M onitor (IRM) System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of INTERMEDIATE RANGE MONITOR (IRM) SYSTEM

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

K5.

K5.01
K5.02
K5.03

K6.

K6.01

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

Al

A1.01
A1.02

A1.03
A1.04

design feature(s) and/or interlockswhich providefor
thefollowing:
(CFR: 41.7)

Rodwithdrawa blocks . .. ... ..o 37
Reactor SCRAM SIgNalS ... oo 4.0
GammaAa COMPENSALION . ..ottt 24
Varying system sensitivity levelsusing rangeswitches .................... ... 2.9
Changing detector poSition . ...ttt e 2.9
Alarm seal-iN. . ..o 2.6

Knowledge of the operational implications of the

following concepts asthey apply to INTERMEDIATE RANGE
MONITOR (IRM) SYSTEM :

(CFR: 41.5/45.3)

Detector OpEralioN . ... oot 2.6
GammadisCrimination . . ... ...t e 2.2*
Changing detector poSition . ...t e 3.0

K nowledge of the effect that aloss or malfunction of

the following will have on theINTERMEDIATE RANGE
MONITOR (IRM) SYSTEM :

(CFR: 41.7/45.7)

Reactor protection system (power supply): Plant-

SPECITIC . ot 3.8
24/48 volt D.C. power: Plant-Specific ............ ..o it 3.6
DeEtector AriVe MOIOr . ..ottt e e 2.8
D= = o2 (0] (= 3.0
TP UNIES oottt 3.1
APRM L 3.2
RECOIOEY . i 2.3
ABILITY

Ability to predict and/or monitor changesin

parameter s associated with operatingthe INTERMEDIATE
RANGE MONITOR (IRM) SYSTEM controlsincluding:
(CFR: 41.5/45.5)

DeteCtOr POSITION . ..o 34
Reactor power indication response to rod position

ChaNgES ..o 3.7
RPS StaUS . ..o 3.6
Control rod block status . ... 34
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SYSTEM: 215003 I ntermediate Range M onitor (IRM) System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A1.05 SCRAM androd block tripsetpoints ...t 3.9
A1.06 Lightsand alarms ... ... 3.3
A2. Ability to (a) predict theimpacts of the following on

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

A3.

A3.01
A3.02
A3.03
A3.04

A4.

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

theINTERMEDIATE RANGE MONITOR (IRM) SYSTEM ; and (b)
based on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/45.6)

Power supply degraded ... 2.8
IRM inOP CONAItiON ...\ u e 35
SHUCK AELECLON . . . .o 29
Upscaleor downscaletrips ... 3.7
Faulty or erratic operation of detectors/system .................... ... ... 3.3
Faulty range switCh . .. ... 3.0
Falled recorder .. ... e 25

Ability to monitor automatic operations of the
INTERMEDIATE RANGE MONITOR (IRM) SYSTEM including:
(CFR: 41.7/45.7)

MEtErS anNd rECOMEIS . . .ottt e e e 33
Annunciator and alarm SigNalS . . .. 3.3
RPS SalUS . . ..t e 3.7
Control rod blOCK StatUS ... oot e 35

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

IRM recorder indication ............oiiiii 33
CRT display indications. Plant-Specific ................co oo, 29
IRM range SWItChES . ... 3.6
IRM back panel switches, meters, and indicatinglights ......................o.0. 31
TP OYPaSSES . . oo 34
DeteCtOr AriVES . ..o e 3.0
Verification of proper functioning/ operability . ..., 3.6
3.7-9 NUREG 1123, Rev.
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3.2

3.2
3.7
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3.8
35
3.2
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3.3
3.3
3.6
35

3.3
2.8
34
3.3
34
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SYSTEM: 216000 Nuclear Boiler Instrumentation

TASK: Perform lineups of the non-nuclear instrumentation system
Monitor the non-nuclear instrumentation system

K/A NO.

K1.

K1.01
K1.02
Kl1.03

K1.04
K1.05
K1.06
K1.07
K1.08
K1.09

K1.10
K111
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

K2.01

K3.

K3.01
K3.02

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-
effect relationships between NUCLEAR BOILER
INSTRUMENTATION and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Reactor protection system ...
PO S N S SS . .
Reactor coreisolation cooling system: Plant-Specific

High pressure core spray system: Plant-Specific ............................
Residual heat removal: Plant-Specific ................. ... ... .. o oo
LOW PreSSUME COTE SPIAY .« .« v v et vttt et e et ettt e et et e e e e e
Automatic depressurization SYSteM ... ...
Relief/safety valves ...
Redundant reactivity control/ alternate rod insertion;

Plant-SpecifiC ... ...
Recirculation flow control system .............co i i i
MSIV leakage control system: Plant-Specific ...............................
Reactor water level control system ............. ..o
Feetdwater SyStem ...
High pressure coolant injection: Plant-Specific .............................
Isolation condenser: Plant-Specific ...
Mainturbinge . ... ..
EMergency generators . .. ...t
Analog trip system: Plant-Specific . ...
Anticipated transient without scram system: Plant-

SPECITIC o o
Process computer: Plant-Specific............. ... o i i i
SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...
REACIOr VESSEl .. o
ReCirCUlation System ... ...

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Analog trip system: Plant-Specific ...

K nowledge of the effect that aloss or malfunction of
the NUCLEAR BOILER Instrumentation will have on
following:

(CFR: 41.7/ 45.4)

Reactor protection system ...
PO S NS SSS ...t

NUREG 1123, Rev. 2 3.7-10
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3.9
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SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K3.03 Reactor coreisolation cooling system: Plant-Specific
...................................................................... 35

K3.04 High pressure core spray system: Plant-Specific ............................ 3.8
K3.05 Residual heat removal: Plant-Specific ................. ... ... .. o oo 3.8
K3.06 LOW PreSSUIE COTE SPIaY . v v vttt ettt e e e e et e e e e et e 3.8
K3.07 Automatic depressurization SYStemM ... ... 3.9
K3.08 Relief/safety valves ... ... 3.6
K3.09 Redundant reactivity control/ alternate rod insertion:

Plant-SpecifiC ... ..o 3.7
K3.10 Recirculation flow control system ............ ... i i 3.2
K3.11 MSIV leakage control system: Plant-Specific ............................... 2.8
K3.12 Reactor water level control system ............. . o 3.7
K3.13 FeaOdWater Sy S oM .. o 34
K3.14 High pressure coolant injection: Plant-Specific ............................. 3.8
K3.15 Isolation condenser: Plant-Specific . ... 3.8
K3.16 MaintuUrDINg . ..o e 3.0
K3.17 EMergency generators ... ...ttt 35
K3.18 Analog trip system: Plant-Specific ... 2.9*
K3.19 Anticipated transient without scram system: Plant-

SPECITIC o o 3.7
K3.20 Process computer: Plant-Specific ............ ... o i 25
K3.21 SPDS/ERIS/ICRIDS/GDS: Plant-Specific ........coviiiiiiii et 2.6*
K3.22 REACIOr VESSEl .. o 3.2
K3.23 Vessel temperature Monitoring ... ... 3.1
K3.24 Vessel level MONITOrNG .. ...t 3.9
K3.25 Vessel Pressure MONItOMING . ...t nens 3.9
K3.26 Coreflow monitoring . .....oviii i 3.6
K3.27 Coredifferential pressuremonitoring ...........oviiiiiiiiiiiiinnn. 2.9
K3.28 L oose parts detection in the primary system: Plant-

SPECITIC o o 2.0*
K3.29 Jet pump flow monitoring: Plant-Specific ............ ... ... ... oL 3.1
K3.30 ReCirCUlation System ... ... 3.2
K4. Knowledge of NUCLEAR BOILER INSTRUMENTATION design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Reading of nuclear boiler parameters outside the

(o) 1o I {00 o 1 [ 3.6
K4.02 Physical separation of SENSOrS ...t 3.0
K4.03 Redundancy Of SENsOrs ... 34
K4.04 Inputs to the reactor protection system . ... 3.7
K4.05 Initiation of the emergency core cooling Systems . ... 3.9
K4.06 Initiation of the PCIS/INSSSS ... ... e 3.8
K4.07 Recirculation pump protection: Plant-Specific .............................. 2.9
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3.8
4.0
3.9
3.9
4.1
3.7

4.0
3.3
2.8
3.8
35
4.2*
4.2*
31
3.7
3.0

4.0*
2.6
2.8*
3.3
3.3
4.1
4.1
3.7
31

2.1*
3.2
3.3

3.6
3.2
3.6
3.8
4.1
4.0
3.0
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SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE
K4.08 Protection for the main turbine from high moisture

CAITYOVEY et ettt et e et e e e e e e
K4.09 Protection against filling the main steam lines from

thefeed System ...
K4.10 Automatic recircul ation pump speed control: Plant-

SPECITIC o o
K4.11 Inputs to the redundant reactivity control

system/alternate rod insertion: Plant-Specific ..............................
K4.12 Reactor vessel overpressure protection ...
K4.13 Overpressure protection for various low-pressure

Y S OIS . ettt e

K4.14 Temperature compensation for reactor water level

indication: Plant-Specific .......... ... i i
K5. Knowledge of the operational implications of the

following conceptsasthey apply to NUCLEAR BOILER

INSTRUMENTATION :

(CFR: 41.5/45.3)
K5.01 Vessel level measurement ..........oiii
K5.02 Vessel Pressure MEASUrEMENT . ... ...t eans
K5.03 Vessel temperature MeasureMeNt ... ...
K5.04 Vessel differential pressure measurement . ...
K5.05 Vessel vibration measurement (loose partsmonitor) ...
K5.06 Rapid vessel depressurization effects on vessel level

INAICAIONS ...t
K5.07 Elevated containment temperature effects on level

INAICALION ...
K5.08 Steam flow effect on reactor water level ......... .. ... .. it
K5.09 Recirculation flow effects on level indications:

DeSigN-SPECITIC ... o
K5.10 Indicated level versus actual vessel level during

vessel heatups OF COOIAOWNS .. ... eans
K5.11 Indicated vessel temperature response during rapid

heatups or COOIdOWNS .. ... .o
K5.12 Effects on level indication due to rapid changesin

VoI fraCtion . ..o
K5.13 Reference leg flashing: Design-Specific ................ .. ..ot
K5.14 DENSIY oot
K5.15 Al C PrESSUNE . .o ittt ettt
K5.16 DY NaMIC PrESSUNE oottt e ettt

NUREG 1123, Rev. 2 3.7-12

3.0
3.3
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4.0
3.9

34

34

3.2
3.2
3.2
29
23

3.6

3.8
3.2
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3.3
3.3
3.3
3.6
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SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

K6.01
K6.02
K6.03

Al.

A1.01
A1.02

A1.03
A1.04

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

thefollowing will have on the NUCLEAR BOILER
INSTRUMENTATION :
(CFR: 41.7/45.7)

A.C. electrical distribution ......... ... 3.1
D.C.electrical distribution ........... ... .. 2.8
Temperature compensation: Plant-Specific ................ ... ... ... ..... 2.8
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe NUCLEAR
BOILER INSTRUMENTATION controlsincluding:
(CFR: 41.5/45.5)

Recorders and Meters . ... ... .. ...t 34
Removing or returning a sensor (transmitter) to

S VIO ottt ettt e 2.9*
Surveillancetesting . ... 2.9*
Sy M VENING ..ot 2.6*

Ability to (a) predict theimpacts of the following on

the NUCLEAR BOILER INSTRUMENTATION ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Detector equalizingvalveleaks ............. ... o i i i 2.9
Instrument iNEPIUGOING .« ..t 2.9
Instrument lineleakage . .........c..uuu e 3.0
Detector digphragm failureorleakage ............... ... i, 2.9
Surveillancetesting . ... 2.8
Lossof power sUPPlY ..o oo 2.9
Referencelegflashing ........... . i i i i 34
Elevated containment temperature ... 3.2
Jet pump flow: Design-Specific ... 3.1
Rapid vessal depressurizations ... 3.3
Heatup or cooldown of thereactor vessel  ............... ... ..o 3.2
Instrument isolation valve closures ... 2.8
Instrument isolation ValVe OPENINGS . ... 2.8
Recirculation flow: Design-Specific .............. .. ... i i i 2.9
3.7-13 NUREG 1123, Rev.

3.3
3.0
2.8

3.3

3.1*
3.2*
2.8*

3.2
3.0
31
3.0
31
31
35
34
3.2
35
3.3
29
3.0
29
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SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
A3. Ability to monitor automatic operations of the NUCLEAR

A3.01

A4.

A4.01
A4.02
A4.03

BOILER Instrumentation including:
(CFR: 41.7/45.7)

Relationship between meter/recorder readings and
actual parameter values: Plant-Specific ............ ... .. i i

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

RECOIAErS .. o
Channel select controls ...t
Process computer: Design-Specific ... i i

NUREG 1123, Rev. 2 3.7-14
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34

31
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SYSTEM: 272000 Radiation Monitoring System

TASK: Perform lineups of the area radiation monitoring system
Operate area radiation monitors
Monitor arearadiation
Perform lineups of process radiation monitoring system
Operate process radiation monitors
Monitor process radiation monitor operation

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between RADIATION MONITORING
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Mainsteamsystem ...........c i
K1.02 Offgas system (augmented offgas): Plant-Specific ...........
K1.03 Stack gas: Plant-Specific .............. ... ... oL
K1.04 Applicable component cooling water system .................
K1.05 Radwastesystem ........... ..o i
K1.06 Reactor building ventilation system: Plant-Specific ...........
K1.07 Isolation condenser: Plant-Specific .............cccoviuin.
K1.08 Reactor protectionsystem ............... ... ..o oo
K1.09 Primary containment isolationsystem ......................
K1.10 Reactor building refuel floor: Plant-Specific ................
K1.11 Reactor building overhead crane; Plant-Specific ..............
K1.12 Reactorbuilding ............. ... ... oo i
K1.13 Turbinebuilding ........ ..o
K1.14 Radwaste building: Plant-Specific .........................
K1.15 Filter building: Plant-Specific .............................
K1.16 Process Computer . ...t
K1.17 SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...................
K1.18 Primary containment/containment building: Plant-

SpeCifiC ..o
K1.19 Drywell ..o
K1.20 tAuxiliary building: Plant-Specific ........................
K1.21 Circulating water: Plant-Specific ..........................
K1.22 Fuel building: mark-111 .............. ... ... oo i
K1.23 Continuous air monitoring: Plant-Specific ..................
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

K2.01 Main steamline radiationmonitors . .........................
K2.02 Offgasradiation monitoringsystem .........................
K2.03 Stack gasradiation monitoring system .......... .. oL
K2.04 Process liquid radiation monitoringsystem ..................

3.7-15
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3.8
35
3.6
29
31
3.3
3.2
3.9
3.8
3.6
2.4*
3.2
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2.8
3.0
2.3*
2.7

31
3.2
3.0
24
34
3.3
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2.8
2.8
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K2.05 Reactor building ventilation monitors: Plant-Specific
...................................................................... 2.6

K2.06 Arearadiation MONItOrS .. ...ttt 2.1*
K2.07 Control room ventilation monitors: Plant-Specific .......................... 2.2*
K3 K nowledge of the effect that aloss or malfunction of

the RADIATION MONITORING System will have on

following:

(CFR: 41.5/45.3)
K3.01 tStation liquid effluent release monitoring ... 3.2
K3.02 tStation gaseous effluent release monitoring  .............oo i 3.1
K3.03 Station arearadiation MONItOriNG . .....vvviii e 3.2
K3.04 Main Steam Sy Sl eI ..o 3.7
K3.05 OffgasS Sy e .. o 35
K3.06 Reactor building ventilation: Plant-Specific ................................ 34
K3.07 Reactor building overhead crane operation: Plant-

SPECITIC o o 2.4*
K3.08 tAuxiliary building ventilation: Plant-Specific ............... ... ..o 2.9
K3.09 Radwaste building ventilation: Plant-Specific ............................... 2.8
K3.10 Control room ventilation: Plant-Specific ............... ... ... oo .. 2.9
K4. Knowledge of RADIATION MONITORING System design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 RedUNdaNCY ... 2.7
K4.02 Automatic actions to contain the radioactive release

in the event that the predetermined release rates are

EXCERAR ... 37
K4.03 Fail safetripping of process radiation monitoring

logic during conditions of instrument failure ................................ 3.6
K5. Knowledge of the operational implications of the

following concepts asthey apply to RADIATION

MONITORING SYSTEM :

(CFR: 41.7/ 45.4)
K5.01 Hydrogen injection operation's effect on process

radiationindications. Plant-Specific ............... ... ... .. oo oo 3.2

NUREG 1123, Rev. 2 3.7-16

29
2.2*
2.4*

3.8
3.8
34
3.8
3.7
3.6

3.0
3.3

31
3.3

2.8
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3.9
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K6 K nowledge of the effect that aloss or malfunction of

the following will have on the RADIATION MONITORING

SYSTEM :

(CFR: 41.7/45.7)
K6.01 Reactor protection system ... 3.0
K6.02 D PO e 25
K6.03 A PO ettt e 2.8
K6.04 PrOCESS COMPULEY .. e 2.0*
K6.05 SPDS/ERIS/CRID/GDS: Plant-Specific ...t 2.1*
K6.06 Continuous air monitoring: Plant-Specific ............. ... ... ... oo il 24

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe RADIATION

MONITORING SYSTEM controlsincluding:

(CFR: 41.5/45.5)
A1.01 Lights, alarms, and indications associated with normal

O A ONS . oo ittt 3.2
A1.02 Lights, alarms, and indications associated with

SUNVEITANCELEStING ..ot 2.9
A2. Ability to (d) predict theimpacts of the following on

the RADIATION MONITORING SYSTEM ; and (b) based on

those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)
A2.01 Fuel elementfailure ......... . 3.7
A2.02 Reactor protection system power failure ................. ... ... o oo 3.3
A2.03 A.C.electrical fallure ... ... 29
A2.04 D.C. electrical failure ....... ... . 2.7
A2.05 Lossof dilution Steam .. ... ..o 25
A2.06 DOWNSCAl B TIPS o oottt 2.8
A2.07 Hydrogen injection operation: Plant-Specific ............................... 2.6
A2.08 Offgassystemfailure ........... i 2.9
A2.09 Low fuel pool level ... ... 3.1
A2.10 Lossof coolant acCident . ...........oouiii 3.9
A211 L eakage and/or breaks from contaminated systemsto

atmosphere or to other process SyStems .. ...t 34
A2.12 tRefuel floor handling accidents/operations ..............ccoveiiiiiinaa.n. 3.3
A2.13 Low reactor water level during refueling operations .......................... 3.3
A2.14 Lossof, orinadequate, shielding ...............cc i 3.2
A2.15 MaintenanCe OPEratioNS . ...ttt 25
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3.2
2.7
3.0
2.2*
2.4*
2.6

3.2

29

4.1
3.6
31
2.8
2.6
29
2.8
31
3.3
4.1

3.7
4.0
3.8
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A2.16 Instrument malfunctions . ........... o i 2.7
A3. Ability to monitor automatic operations of the

A3.01
A3.02
A3.03
A3.04
A3.05

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05

A4.06

RADIATION MONITORING SYSTEM including:
(CFR: 41.7/45.7)

Main steamisolation indications .......... ...t 3.8
Offgassystemisolationindications ...............ccoiiiiiiiiiiiiiiin.. 3.6
Liquid radwasteisolation indications .............. ... o i i i i 3.1
Radwaste handinginterlocks ... i i 2.3
Refuel floor overhead crane operation interrupt:

Plant-SpecifiC ... ... 3.0
Ventilation system isolation indications .............cooiiiiiiiiiiiiiiinnnns 34
Recorder iNdiCations . ... ... ... it 2.8
Meter indiCationS . .......oiii i e 29
Containment isolation indications . ........... ..o, 3.6
Lightsand alarmms . ...t 3.3
Circulating water system blowdown isolations: Plant-

SPECITIC o o 2.6

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Recorder iNdiCations . ... ... ... et 29
Meter indiCationS . .......iii i 3.0
Power supply statusindicators ... 2.6
SPDSERISICRID/GDS ..ttt e e e 2.5*
tConvert process radiation monitor readingsto offsite

releaserates: Plant-Specific .......... .o i 2.3*
tManually trip process radiation monitor ogic . ..., 2.9

NUREG 1123, Rev. 2 3.7-18

29

3.9
3.7
35
2.8

31
34
29
29
35
3.2

2.7
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3.0
2.6
2.7*
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SYSTEM: 212000 Reactor Protection System

TASK: Energizethe reactor protection system
Place areactor protection channel in the tripped condition

Bypass atrip condition on areactor protection channel (bypass an average power range monitor trip)

Deenergize the reactor protection system

Monitor the reactor protection system

Operate the reactor protection system MG sets

Operate the reactor mode switch

Operate the reactor trip breakers

Shift the reactor protection system bus to the alternate power supply
Conduct manual SCRAM functional test

Conduct mode switch in shutdown functional test

Conduct RPS channel test switch functional test

IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between REACTOR PROTECTION SYSTEM

and thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 Nuclear instrumentation . ........ ... 3.7
K1.02 Nuclear boiler instrumentation . ...t 3.7
K1.03 Recirculation system ... 34
K1.04 A.C. dectrical distribution ......... ... . 34
K1.05 Processradiation monitoring system . ............o o o o 3.3
K1.06 Control rod drivehydraulicsystem ..., 35
K1.07 Relief/safety valves (low-low-set logic): Plant-

SPECITIC . e 3.3

K1.08 Control rod and drivemechanism ............ ..o 3.0
K1.09 ProCess COMPULEY . . .. ..o e e 23
K1.10 Mainturbine . ... ... 32
K1.11 CoNdENSEr VBCUUIM . . . oottt e ettt e e e et 33
K1.12 Reactor/turbine pressure control system: Plant-

SPECITIC .o e 34
K1.13 CoNtaiNMENE PrESSUME . . vttt 35
K1.14 Main steam SyStemM . .. ..o 3.6
K1.15 SCRAM airheader pressure . .....ovvvvvii e 3.8
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 RPS MOtor-generator SBtS . ... ...oov i 3.2
K2.02 Analogtrip systemlogiccabinets. . ... 2.7
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3.9
3.9
3.6
3.6
3.6
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35
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34
35
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SYSTEM: 212000 Reactor Protection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR PROTECTION SYSTEM will have on following:

(CFR: 41.7/45.4)

K3.01 Process radiation monitoring

K3.02 Primary containment isolation system/nuclear steam
supply shut-off: Plant-Specific

K3.03 Local power range monitoring system: Plant-Specific

K3.04 Average power range monitoring system: Plant-Specific

K3.05 RPSlogic channels

K3.06 Scram air header solenoid operated valves

K3.07 Reactor power (thermal heat flux)

K3.08 Reactor coolant primary system integrity

K3.09 The magnitude of heat energy that must be absorbed by
the containment during accident/transient conditions

3.6

K3.10 The ability of the core cooling systems to provide
adequate core cooling during loss of coolant accidents

K3.11 Recirculation system

K3.12 Secondary containment integrity

K4. Knowledge of REACTOR PROTECTION SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Systemredundancy and reliability .......... ... .
K4.02 The prevention of areactor SCRAM following asingle

component failure ... i
K4.03 The prevention of supplying power to agiven RPS bus

from multiple sourcessimultaneously ............ ... i i
K4.04 The prevention of supplying both RPS buses

simultaneously from the alternate power source:

Plant-SpecifiC ... ..o
K4.05 Functional testing of the system while maintaining

POWEr OPEaliON oottt
K4.06 Select rod insertion: Plant-Specific ........... ... i i
K4.07 Manual system activation (trip) ...t
K4.08 Complete control rod insertion following SCRAM signal

ENEr A ON oo
K4.09 Control rod insertion following RPS system electrical

fAlUNE .
K4.10 Individual rod SCRAM teSHING ...t
K4.11 Operation with shorting links removed: Plant-Specific
K4.12 Bypassing of selected SCRAM signals (manually and

automatically): Plant-Specific ......... ... i

NUREG 1123, Rev. 2 3.7-20

3.0

3.7
3.3

35
3.7
4.0
3.8
3.6

35
3.0
3.2

RO

3.2

3.9
34

3.6
3.8
4.1
3.9
3.8

3.2

3.9

3.3
3.3

SRO

3.6

3.7

3.1*

31
3.6
3.0
4.1
4.2*

3.9
3.6

35

41



SYSTEM: 212000 Reactor Protection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

K5.01
K5.02

K6.

K6.01
K6.02
K6.03
K6.04
K6.05

Al

A1.01
A1.02
A1.03
A1.04
A1.05
A1.06
A1.07
A1.08
A1.09
A1.10
Al11

A2.

A2.01
A2.02

following concepts asthey apply to REACTOR PROTECTION
SYSTEM :
(CFR: 41.5/45.3)

Fuel thermal timeconstant .............. i 2.7
Specificlogicarrangements . ...t e 3.3

K nowledge of the effect that aloss or malfunction of

the following will have on the REACTOR PROTECTION
SYSTEM :

(CFR: 41.7/45.7)

A.C. electrical distribution ........ ... .. 3.6
NUClear iNSIrUMENtAtioN ... ..ottt e e e e 3.7
Nuclear boiler instrumentation ............co it 35
D.C. electrical distribution ............cco i 2.8
RPS SENSOr INPULS oot 35
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe REACTOR
PROTECTION SYSTEM controlsincluding:

(CFR: 41.5/45.5)

RPS motor-generator output voltage .............c i i 2.8*
RPS motor-generator OULPUL @MPS . .o vt vttt et e et 2.8*
RPS motor-generator output frequency: Plant-Specific ....................... 2.4*
RPS busvoltage: Plant-Specific ............ ... ..o o i i i 2.8*
RPS bus frequency: Plant-Specific .............. ... ..o o i i i 2.6*
REACIOr POWEY . . 4.2
Rod positioninformation ............ ... i 34
ValVE POSITION L 34
Individua relay status: Plant-Specific ... 2.7
PrOCESS COMPULEY . . e 2.2*
System statuslightsand aarms ... i 34

Ability to (a) predict theimpacts of the following on

the REACTOR PROTECTION SYSTEM ; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

RPS motor-generator set failure ............. ... ... 3.7
RPSbuspower supply failure ..............c i i 3.7
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SYSTEM: 212000 Reactor Protection System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A2.03 Surveillancetesting . ... 3.3
A2.04 Nuclear instrument systemfailure ............. ... ... o i i i 35
A2.05 Nuclear boiler instrument systemfailure ................................... 34
A2.06 Highreactor power ... .. 4.1*
A2.07 High reactor Pressure ... 4.1*
A2.08 Low reactor level . ... 4.1*
A2.09 High containment/drywell pressure ...............cc i i i i 4.1*
A2.10 Reactor/turbine pressure control system low pressure:

Plant-SpecifiC ... ..o 3.6
A2.11 Main steamlineisolationvalveclosure ... 4.0
A2.12 Main turbine stop control valveclosure .............. ... i i i i 4.0
A2.13 Low condenser vacuum: Plant-Specific ................ ... ... o o oo 3.8
A2.14 High SCRAM ingrument volumewater level ................................ 3.9
A2.15 Load rg ection ... ... 3.7
A2.16 Changing mode switch position ...t 4.0
A2.17 Main steamlinehighradiation ............. ... ... .. i i i i 4.0
A2.18 TSCRAM air header [ow pressure . ..ot 3.8
A2.19 Partial system activation (half-SCRAM) ............ .. ..o i i 3.8
A2.20 Full system activation (full-SCRAM) .......... .. i 4.1*
A2.21 tFailure of individual relaysto reposition: Plant-

SPECITIC o o 3.6
A3. Ability to monitor automatic operations of the REACTOR

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
A4.08

PROTECTION SYSTEM including:
(CFR: 41.7/45.7)

REBCIOr POWEY . ... 4.4
Individual system relay status. Plant-Specific ... 3.2
RO POSItiON ... o 4.2*
System statuslightsand aarms ... i 3.9*
SCRAM instrument volumelevel ......... ... 3.9
Main turbinetrip: Plant-Specific ............ ... ... . o 4.2*
SCRAM air header PreSsUre . ..ot e 3.6
Recirculation pUmpP trip ..o 3.7

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Providemanual SCRAM SIgnal(S) ......oovviii i 4.6*
Perform system functional test(s) ............. ... i i i 3.6
Provide manual select rod insertion: Plant-Specific. ......................... 3.9
Bypass SCRAM instrument volume high level SCRAM signdl .................. 3.9
REACIOr POWEY . . 4.3*
Control rod POSItION ..ottt 4.2*
System statuslightsand aarms ... i 4.0*
Individual system relay status. Plant-Specific ... 34
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SYSTEM: 212000 Reactor Protection System

Tasks as noted previously
IMPORTANCE
K/A NO. ABILITY
A4.09 SCRAM instrument volumelevel ........................
A4.10 Main turbinetrip: Plant-Specific ........................
A4.11 Scramair header pressure . ...
A4.12 Close/open SCRAM instrument volume vent and/or drain
VAVES
A4.13 tPerform individual control rod SCRAM testing ...........
A4.14 Reset system following system activation .................
A4.15 Recirculation pump trip/EOCRPT .......................
A4.16 Manually activate anticipated transient without SCRAM
circuitry/RRCS: Plant-Specific .........................
A4.17 Perform alternate reactivity/ shutdown operations ...........
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SYSTEM: 215002 Rod Block Monitor System

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07

K2

K2.01
K2.02
K2.03

K3.

K3.01
K3.02

K4.

K4.01
K4.02
K4.03

K5.

K5.01
K5.02

IMPORTANCE

KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationships between ROD BLOCK MONITOR SYSTEM

and thefollowing:

(CFR: 41.2t041.9/45.7t045.8)

APRM: BWR-3,4,5 .. 29

LPRM: BWR-3,4,5 . 3.2

Reactor manual control: BWR-3,4,5 . ... ... 3.2

Recirculation system: BWR-3,4,5 ... 3.1

Fourroddisplay: BWR-3,4,5 ... ... e 3.0

Control rod selection: BWR-3,4,5 ... 3.0

IRM: BWR-3,4,5 . 2.0*

Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

RBM channels: BWR-3,4,5 .. ... . 2.5*

Recorders: BWR-3,4,5 . . ..o 2.1*

APRM channels: BWR-3,4,5 . ... 2.8

K nowledge of the effect that aloss or malfunction of

the ROD BLOCK MONITOR SYSTEM will have on following:

(CFR: 41.7/45.4)

Reactor manua control system: BWR-3,45 ... 3.3
tLimiting control rod pattern: Plant-Specific ............cco i 3.1

Knowledge of ROD BLOCK MONITOR SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Prevent control rod withdrawal: BWR-3,45 .......... ..ot 34

Allows stepping up of rod block setpoint: BWR-3,45 .........ccovviiiinnnn. 2.9

Initiation point (30%): BWR-3,4,5 .. ... 2.9

Knowledge of the operational implications of the

following concepts asthey apply to ROD BLOCK MONITOR

SYSTEM :

(CFR: 41.5/45.3)

Trip reference selection: Plant-Specific............. ... oot 2.6

Null sequencecontrol: BWR-3,4,5 ... i i 24
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SYSTEM: 215002 Rod Block Monitor System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

K6.01
K6.02
K6.03
K6.04
K6.05

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
A3.06

the following will have on the ROD BLOCK MONITOR
SYSTEM :
(CFR: 41.7/45.7)

RPS: BWR-3,14,5 .. 3.0

Instrument power: Plant-Specific . ... 24

Essential power: Plant-Specific ........... ... o o i 25

APRM reference channel: BWR-3,45 ... ... i 28

LPRM detectors: BWR-3,4,5 ... . . e 28

ABILITY

Ability to predict and/or monitor changesin

parameter s associated with operatingthe ROD BLOCK

MONITOR SYSTEM controlsincluding:

(CFR: 41.5/45.5)

Tripreference: BWR-3,4,5 .. ... 2.7

Ability to (a) predict theimpacts of the following on

the ROD BLOCK MONITOR SYSTEM ; and (b) based on those

predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

Withdrawal of control rod in high power region of

core: BWR-3,4,5 .. 3.3

Lossor reduction in recircul ation system flow (flow

comparator): BWR-3,4,5 ... o 3.3

Loss of associated reference APRM channel: BWR-34,5...................... 31

Power supply losses: BWR-3,4,5 ... 2.7

RBM highorinoperable: BWR-3,4,5 ..., 3.2

Ability to monitor automatic operations of the ROD

BLOCK MONITOR SYSTEM including:

(CFR: 41.7/45.7)

Fourrod display: BWR-3,4,5 ... ... 31

Metersand recorders: BWR-3,4,5 .. ... o i 31

Alarm andindicating lights: BWR-3,4,5 . ... 31

Verification or proper functioning/ operability:

BWIR-3,4,5 . e 3.6

Back pandl metersand indicating lights: BWR-34,5 .......................... 3.2

Transfer to alternate APRM when referenced APRM

bypassed: BWR-3,4,5 ... .. 2.6
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SYSTEM: 215002 Rod Block Monitor System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02

A4.03
A4.04
A4.05
A4.06

control room:
(CFR: 41.7/45.5t045.8)

IRM/RBM recorder/switch: BWR-3,4,5 ... 28
RBM back panel switches, meters and indicating lights:

BWWR-3,4,5 . e 29
Tripbypasses: BWR-3,4,5 ... 2.8
"Push to Check" pushbutton: Plant-Specific ................. ...t 2.6
"Setup" pushbutton: Plant-Specific ............cc i i 25
Surveillancetesting: BWR-3,4,5 .. ... 2.7*
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between ROD CONTROL AND

INFORMATION SYSTEM (RCIS) and thefollowing:

(CFR: 41.2t041.9/45.7t045.8)
K1.01 Neutron monitoring system: BWR-6 ... 3.3
K1.02 Reactor/turbine pressure control system: BWR-6 ............................ 3.3
K1.03 Control rod drivesystem: BWR-6 ...ttt 3.7
K1.04 Rod positioninformation system: BWR-6 ................ ... 3.7
K1.05 Rod action control system: BWR-6 ... 35
K1.06 Rod gang drivesystem: BWR-6 ............ i i i 3.3
K1.07 Rodinterfacesystem: BWR-6 ... i 3.3
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 A.C. electrical power: BWR-6 ... ... ..t 24
K3. K nowledge of the effect that aloss or malfunction of

the ROD CONTROL AND INFORMATION SYSTEM (RCIS) will

have on following:

(CFR: 41.7/45.4)
K3.01 Control rod drivesystem: BWR-6 ...ttt 3.3
K3.02 Reactor startup: BWR-6 . ... ... 35
K3.03 Reactor shutdown: BWR-6 . ... ... i 3.0
K3.04 TRIUX shaping: BWR-6 ... ... e 3.0
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of ROD CONTROL AND INFORMATION SYSTEM (RCIYS)

K4.01

K4.02
K4.03
K4.04
K4.05
K4.06

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

design feature(s) and/or interlockswhich providefor
thefollowing:
(CFR: 41.7)

Limiting the effects of a control Rod accident: BWR-6

...................................................................... 3.2
Bank position withdrawal sequence (BPWS): BWR-6 ........................ 3.3
Rod withdrawal block signals: BWR-6 ............... ... 35
Rod insertion block signals: BWR-6 ... 35
Rod withdrawal limiter: BWR-6 ......... ..o 35
Rod pattern controller rod blocks: BWR-6 .................. ... 35
Knowledge of the operational implications of the
following concepts asthey apply to ROD CONTROL AND
INFORMATION SYSTEM (RCIS) :

(CFR: 41.5/45.3)

tRod pattern and program development: BWR-6 ............ ... ... ... ... 2.3

Rod pattern controller (RPC): BWR-6 ... 2.8

Rod groups: BWR-6 . ... 2.3

TRod sequences: BWR-6 . .......oinii it i 2.7

Roddensity: BWR-6 ... 2.7

Targetrod pattern: BWR-6 . ... 2.8

Low power darmpoint: BWR-6 ... 35

Trangition zone: BWR-6 .. ... 3.2

High power setpointsBWR-6 ..............c i i 35

Rod withdrawal limiter: BWR-6 ......... ..o i 3.2

Control rod motion: BWR-6 ...... ... e 33

Command word generation and sequencing (operator

follow, scanandtest): BWR-6 ...t 1.8*
Positionindication probes: BWR-6 ... 25

K nowledge of the effect that aloss or malfunction of

the following will have on the ROD CONTROL AND

INFORMATION SYSTEM (RCIS) :

(CFR: 41.7/45.7)

First stage shell pressure or opening of abypass

VaVE(S): BWR-6 ... 3.2
Rod positionsignal: BWR-6 ...t 3.2
A.C. electrical power: BWR-6 .. ... ...t 25
IRM channel: BWR-6 ... ... e 3.0
SRM channel: BWR-6 . ... e 3.0
APRM channel: BWR-6 . ... 3.0
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SYSTEM: 201005 Rod Control and I nformation System (RCIS)

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe ROD CONTROL

AND INFORMATION SYSTEM (RCIS) controlsincluding:

(CFR: 41.5/45.5)
A1.01 First stage shell pressure/turbineload: BWR-6 .............................. 3.2
A2. Ability to (a) predict theimpacts of the following on

the ROD CONTROL AND INFORMATION SYSTEM (RCIS) ; and

(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)
A2.01 High flux (SRM, IRM, APRM): BWR-6 ...........iiiiiiiiiii i 35
A2.02 Position indication probefailure: BWR-6 ................... ... 2.8
A2.03 Insert block: BWR-6 .. ... 32
A2.04 Withdraw block: BWR-6 . ... ... 32
A2.05 Insertrequired: BWR-6 ... ... ..t 3.2
A2.06 Insertinhibit: BWR-6 . ... ... 32
A2.07 Withdraw inhibit: BWR-6 . ... 32
A2.08 LPRM upscale/downscales BWR-6 ... 3.2
A2.09 Testdisplay blinking: BWR-6 . ... 2.8
A2.10 Datafault: BWR-6 . ... e 28
A2.11 Accumulator fault: BWR-6 .. ... 33
A2.12 Rod uncoupled: BWR-6 ... ..o 3.7
A2.13 Rod drift: BWR-6 ... ... 3.8
A3. Ability to monitor automatic operations of the ROD

CONTROL AND INFORMATION System (RCIS) including:

(CFR: 41.7/45.7)
A3.01 Operator control modulelights: BWR-6 ..., 35
A3.02 Rod display modulelights: BWR-6 ..............cc i 35
A3.03 tVerification of proper functioning/ operability:

B WV R-6 . e 34
A3.04 Annunciator and alam signals: BWR-6 . ... 3.3
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 Operator control module (lights and push buttons):

B WV R-6 . e 3.7
A4.02 Rod display module (lights and push buttons): BWR-6. ........................ 3.7
A4.03 Back panel indicating lights: BWR-6 .................cc i i 34
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SYSTEM: 214000 Rod Position I nformation System

TASK:  Startup the rod position indication system
Perform a position indication alignment during a reactor startup
Monitor the rod position indication system
Shutdown the rod position indication system (RPIS)

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between ROD POSITION INFORMATION
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 RWM: Plant-Specific ............o i
K1.02 RSCS: Plant-Specific ...
K1.03 CRDM o
K1.04 RMCS: Plant-Specific .........c i
K1.05 Full coredisplay: Plant-Specific ................. ... ..o oo i
K1.06 RCIS: Plant-Specific . ...
K1.07 ProCessS COMPULES . . . ..ot
K1.08 CRIDS/ERIS/SPDS/GDS: Plant-Specific . ...
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

None
K3. K nowledge of the effect that aloss or malfunction of

the ROD POSITION INFORMATION SYSTEM will have on

following:

(CFR: 41.7/45.4)

K3.01 RWM: Plant-Specific ...
K3.02 RSCS: Plant-SpeCific ...
K3.03 RMCS: Plant-Specific .........co i
K3.04 RCIS: Plant-Specific . ...
K3.05 ProCess COMPULEY . . .. ..o e e
K3.06 CRIDS/ERIS/SPDS/GDS: Plant-Specific ...t
K4. Knowledge of ROD POSITION INFORMATION SYSTEM design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 Reed switchlocations ..............cciiiii e
K4.02 Thermocouple . . ..o
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SYSTEM: 214000 Rod Position I nformation System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

K5.01

K6.

K6.01
K6.02

Al

A2.

A2.01
A2.02
A2.03

A3.

A3.01
A3.02
A3.03
A3.04

following conceptsasthey apply to ROD POSITION
INFORMATION SYSTEM :
(CFR: 41.5/45.3)

ReEd SWItChES . . ..o 2.7

K nowledge of the effect that aloss or malfunction of
the following will have on the ROD POSITION
INFORMATION SYSTEM :

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\t 25
Positionindicationprobe ............ . 2.7
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the ROD POSI TION
INFORMATION SYSTEM controlsincluding:

(CFR: 41.5/45.5)

None

Ability to (a) predict theimpacts of the following on

the ROD POSITION INFORMATION SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Falled reed SWItChES . . . ..o 31
ReaCtor SCRAM . 3.6
OVErtraveEliN-OUL . ... o 3.6

Ability to monitor automatic operations of the ROD
POSITION INFORMATION SYSTEM including:
(CFR: 41.7/45.7)

Full coredisplay ... 34
Alarmandindicating lights .. ... 3.2
Verification of proper functioning/ operability . ..., 35
RCIS: Plant-Specific . ... 35
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SYSTEM: 214000 Rod Position I nformation System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02
A4.03

control room:
(CFR: 41.7/45.5t045.8)

RCISrod action control bypassswitches . ..................oo oo 3.2
Control rod POSItION . ... ..ot 3.8*
Control rod drivetemperature . .. ...ttt 2.8
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SYSTEM: 201004 Rod Sequence Control System (Plant Specific)

TASK: Conduct rod sequence control functional test

K/A NO.

K1.

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

K2

K3.

K3.01

K4.

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

K4.06
K4.07

K5.

K5.01

K5.02
K5.03

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between ROD SEQUENCE CONTROL
SYSTEM (PLANT SPECIFIC) and the following:

(CFR: 41.2t041.9/45.7t0 45.8)

Reactor manual control system: BWR-45 ............... ... ... 3.2
Turbine generator system: BWR-4,5 ... i 31
Rod positioninformation system: BWR-4,5 .................. ... 31
Rod worth minimizer: BWR-4,5 . ... ... i 28

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

None

K nowledge of the effect that aloss or malfunction of

the ROD SEQUENCE CONTROL SYSTEM (PLANT SPECIFIC) will
have on following:

(CFR: 41.7/ 45.4)

Reactor manual control: BWR-4,5 .. ... .o 33
Knowledge of ROD SEQUENCE CONTROL SYSTEM (PLANT

SPECIFIC) design feature(s) and/or interlockswhich
providefor thefollowing:

(CFR: 41.7)

Selectblocks: BWR-4,5 ... . 3.0
Insertrodblocks: BWR-4,5 ... ... 31
Withdraw rod blocks: BWR-4,5 . ... ... . i 33
RSCS bypass as reactor power increases. BWR-45 .......................... 3.3
Rod movement, direction, and selection information:

BWR-4, 5 3.2
Group notchcontrol: BWR-4,5 ... ... 3.3
Minimizingrodworth: BWR-4,5 ... ... .. . 3.6

Knowledge of the operational implications of the
following concepts asthey apply to ROD SEQUENCE
(CFR: 41.5/45.3)

CONTROL SYSTEM (PLANT SPECIFIC):

Prevention of clad damage if a control rod drop

accident (CRDA) occurs: BWR-4,5 ... ... 3.6

Sequencesand groups: BWR-4,5 ... ... 31

Group notch control limitsand rod density: BWR-45 ......................... 3.3
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SYSTEM: 201004 Rod Sequence Control System (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K®6. K nowledge of the effect that aloss or malfunction of

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

Al

A1.01

A2.

A2.01
A2.02
A2.03

A3.

A3.01
A3.02
A3.03
A3.04
A3.05

A4.

A4.01
A4.02
A4.03

the following will have on the ROD SEQUENCE CONTROL
SYSTEM (PLANT SPECIFIC):
(CFR: 41.7/45.7)

Rod positioninformation: BWR-4,5............. ... . i i i i 3.3
Rod directioninformation: BWR-4,5 ............ ... ..o i i 3.1
Rod movement information: BWR-4,5 ............... ... i i i 3.2
Turbine generator (1st stage shell pressure): BWR-45 ....................... 3.3
ABILITY

Ability to predict and/or monitor changesin

parameters, associated with operating the ROD SEQUENCE
CONTROL SYSTEM (PLANT SPECIFIC) controlsincluding:
(CFR: 41.5/45.5)

Reactor manual control system: BWR-4,5 ................. ... 3.3

Ability to (a) predict theimpacts of the following on

the ROD SEQUENCE CONTROL SYSTEM (PLANT SPECIFIC) ; and
(b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/ 45.6)

Lossof rod position information: BWR-4,5 ................... ...l 3.3
Attempting to move astuck control rod: BWR-4,5 ..., 34
Turbinetrip: BWR-4,5 ... 3.2

Ability to monitor automatic operations of the ROD
SEQUENCE CONTROL SYSTEM (PLANT SPECIFIC) including:
(CFR: 41.7/45.7)

Rod select switch light: BWR-4,5 ............ . 3.2
Rod select bottom lamp dimmer logic: BWR-45 ............................ 3.1*
Back panel indicators: BWR-4,5 . ... ... 2.8
Annunciator and darm signas: BWR-4,5 . ... ..o 3.2
tVerification of proper function/ operability: BWR-45 ...................... 35

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

tSystem bypassswitches: BWR-4,5 ... 34
RSCS console switchesand indicators: BWR-45 ............................ 35
tRscs back panel switchesand indicators: BWR-45 ......................... 3.0
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SYSTEM: 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

TASK: Conduct rod worth minimizer functional test

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

K4.

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

K4.07

K4.08
K4.09

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between ROD WORTH MINIMIZER
SYSTEM (RWM) (PLANT SPECIFIC) and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

Reactor manual control: P-Spec(Not-BWR6) .............................. 34
Rod position indication system: P-Spec(Not-BWR6) ........................ 34
Reactor water level control (feed flow): P-Spec(Not-

B VR ..t 3.1
Steam flow/reactor power: P-Spec(Not-BWR6) ...................ccovtt. 3.1
Control rod drop accident: P-Spec(Not-BWR6) ...............ccovvvio... 35
Rod sequence control system: P-Spec(Not-BWR6) ......................... 3.3
Process computer: P-Spec(Not-BWR6) ...t 2.8
Reactor power (turbine first stage pressure): P-

SPEC(NO-BWRB) ..ottt 3.2
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

Rod worth minimizer: P-Spec(Not-BWR6) ....................cccviii... 2.2*

K nowledge of the effect that aloss or malfunction of

the ROD WORTH MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC)
will have on following:

(CFR: 41.7/ 45.4)

Reactor manual control system: P-Spec(Not-BWR6) ........................ 3.2
Knowledge of ROD WORTH MINIMIZER SYSTEM (RWM) (PLANT

SPECIFIC) design featur e(s) and/or interlockswhich
providefor thefollowing:

(CFR: 41.7)

Insert blocks/errors: P-Spec(NOt-BWRB) .. ... 34
Withdraw blocks/errors: P-Spec(NOt-BWRB) . ... 35
Select blockglerrors: P-Spec(NOt-BWR6) ..., 3.3
System bypass: P-Spec(NOt-BWRB) ...t 34
Substitute rod position data: P-Spec(Not-BWR6) ...t 2.8
Correction of out of sequencerod positions: P-

SPEC(NO-BWRB) ..ottt 3.2
Display of out of position control rods without rod

blocks (transition zone): P-Spec(Not-BWR6) .............................. 3.1
Systemtesting: P-Spec(NOt-BWRB) ...t 2.8
System initialization: P-Spec(Not-BWR6) ..., 3.2
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SYSTEM: 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE
K5. Knowledge of the operational implications of the

following concepts asthey apply to ROD WORTH
MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC):
(CFR: 41.5/45.3)

K5.01 Minimize clad damage if a control rod drop accident

(CRDA) occurs: P-Spec(Not-BWR6) ...
K5.02 Low power set point: P-Spec(Not-BWR6) ..........................
K5.03 Low power alarm point (LPAP): P-Spec(Not-BWR6) .................
K5.04 Transition zone: P-Spec(Not-BWR6) ...t
K5.05 High power set point: P-Spec(Not-BWR6) ..........................
K5.06 Rod groups and steps: P-Spec(Not-BWR6) .........................
K5.07 Latch groups: P-Spec(Not-BWR6) ....................ccvvii.t.
K5.08 Operating sequence: P-Spec(Not-BWR6) .....................coo.t.
K5.09 Select error: P-Spec(NOt-BWR6) ...t
K5.10 Withdraw error: P-Spec(NOt-BWREB) . ...
K5.11 Insert error: P-Spec(NOt-BWR6) . ...
K5.12 Withdraw block: P-Spec(NOt-BWR6) . ...
K5.13 Insert block: P-Spec(NOt-BWRE) . ...
K5.14 Alternate withdraw and insert limits: P-Spec(Not-

BWWRG) ..ttt
K®6. K nowledge of the effect that aloss or malfunction of

the following will have on the ROD WORTH MINIMIZER
SYSTEM (RWM) (PLANT SPECIFIC) :
(CFR: 41.7/45.7)

K6.01 RWM power supply: P-Spec(Not-BWR6) ..........................

K6.02 Reactor water level control input: P-Spec(Not-BWR6) . ...............

K6.03 Rod positionindication: P-Spec(Not-BWR6) .......................

K6.04 Process computer: P-Spec(Not-BWR6) ............................

K6.05 Steam flow input: P-Spec(Not-BWR6) ...,
ABILITY

Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe ROD WORTH
MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC) controls
including:

(CFR: 41.5/45.5)

A1.01 Rod position: P-Spec(Not-BWR6) ..................coviiii...
A1.02 Status of control rod movement blocks; P-Spec(Not-

BWWRG) ..ttt
A1.03 Latched group indication: P-Spec(Not-BWR6) ......................
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SYSTEM; 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
A2. Ability to (a) predict theimpacts of the following on

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

A2.07

A3.

A3.01
A3.02

A3.03
A3.04
A3.05

A4.

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

the ROD WORTH MINIMIZER SYSTEM (RWH) (PLANT SPECIFIC)
; and (b) based on those predictions, use procedures

to correct, control, or mitigate the consequences of

those abnor mal conditionsor operations:

(CFR: 41.5/45.6)

Power supply loss. P-Spec(NOt-BWR6) ... 25
Lossof steam flow input: P-Spec(Not-BWR6) ......................... ... ... 2.6
Rod drift: P-Spec(Not-BWRB) ... i 3.0
Stuck rod: P-Spec(NOt-BWRE) ... ..o 3.0
Out of sequence rod movement; P-Spec(Not-BWR6) .......................... 31
L oss of reactor water level control input: P-

SPEC(NOE-BWRB) . . . oottt 29
RWM hardware/software failure: P-Spec(Not-BWR6) ........................ 25

Ability to monitor automatic operations of the ROD
WORTH MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC)
including:

(CFR: 41.7/45.7)

System window and light indication: P-Spec(Not-BWR6). ..................... 3.2
Verification of proper functioning/ operability: Plant-

SPEC(NOE-BWRB) . . . oottt 35
Annunciator and alarm signals: P-Spec(NOt-BWR6) ... ...oovvviiiiiiiiiiinnn 31
Control rod movement blocks: P-Spec(Not-BWR6) .......................... 35
Latched group indication: P-Spec(Not-BWR6) ..................ccviiiii... 3.0

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

System bypass switch: P-Spec(Not-BWR6) . ...t 3.2
Pushbutton indicating switches: P-Spec(Not-BWR6) .......................... 29
Latched group indication: P-Spec(Not-BWR6) ..................cciiiii.t. 3.0
Rod withdrawal error indication: P-Spec(Not-BWR6) ......................... 3.3
Rod insert error indication: P-Spec(Not-BWR6) ............................. 3.2
Selected rod position indication: P-Spec(Not-BWR6) ......................... 3.2
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SYSTEM: 215004 Sour ce Range Monitor (SRM) System

TASK: Perform lineups of the nuclear instrumentation system

K/A NO.

K1.

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

K1.05
K1.06

K2

K2.01
K2.02
K2.03

K3.

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

K4.

K4.01
K4.02
K4.03

Monitor the nuclear instrumentation system
Startup the nuclear instrumentation system
Place a source range module in/out of service
Operate the nuclear instrumentation system
Secure the nuclear instrumentation system
Conduct source range meter, intermediate range meter detector not in Startup rod block functional test
Conduct SRM functional test

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between SOURCE RANGE MONITOR
(SRM) SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Reactor protection system ... 3.6
Reactor manual control . .. ... .. ... e 34
Rod control and information system: Plant-Specific ......................... 3.0
Process computer/ performance monitoring system

(SPDS/ERIS/CRIDS/GDS): Plant-Specific ...t 24
Display control system: Plant-Specific ................ ... ... ...t 2.8
REACIOr VESSEl .. o 2.8
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

SRM channels/detectors .. ... ..o e 2.6

Detector drive modules . ... ... . 2.1*
Detector drive module control ......... ... 2.0*

K nowledge of the effect that aloss or malfunction of

the SOURCE RANGE MONITOR (SRM) SYSTEM will have on
following:

(CFR: 41.7/ 45.4)

RS 34
Reactor manual control: Plant-Specific .................. ... ... ..o 0oL 34
Rod control and information system: Plant-Specific ......................... 3.3
Reactor power and indication .............c i 3.7

Knowledge of SOURCE RANGE MONITOR (SRM) SYSTEM design
feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)

Rod withdrawal blocks . ....... . 37
Reactor SCRAM SIgNalS ..o oo 34
GammaCoMPENSALION . ..ottt 24
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SYSTEM: 215004 Sour ce Range Monitor (SRM) System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4.04 Changing detector poSition . ...ttt e e 2.8
K4.05 Alarm seal-iN. . ..o 25
K4.06 IRM/SRM interlock . . ... ..o 3.2
K5. Knowledge of the operational implications of the

K5.01
K5.02
K5.03

K6.

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

Al

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

A2.

A2.01

following concepts asthey apply to SOURCE RANGE
MONITOR (SRM) SYSTEM :
(CFR: 41.5/45.3)

Detector OpEralioN . ... oot 2.6
GammadisCrimination . . . .....ou e 2.2*
Changing detector poSition . ...ttt e 2.8

K nowledge of the effect that aloss or malfunction of

the following will have on the SOURCE RANGE MONITOR
(SRH) SYSTEM :

(CFR: 41.7/45.7)

RPS 3.2
24148 VOIt D.C. POWEY .ottt 3.1
DeEtector AriVe MOtOr . ..ottt e e 2.4
D= = o2 (0] (= 29
TP UNIES oottt 2.6
RECOIOEY . i 2.2*
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the SOURCE RANGE
MONITOR (SRM) SYSTEM controlsincluding:

(CFR: 41.5/45.5)

DeteCtOr POSITION . ..o 3.0
Reactor power indication. ... i 3.6
RPS StaUS . ..o 34
Control rod block status ... 35
SCRAM, rod block, and period dlarm trip setpoints . ...t 3.6
Lightsand alarms ... 3.1

Ability to (a) predict theimpacts of the following on

the SOURCE RANGE MONITOR (SRM) SYSTEM ; and (b) based
on those predictions, use proceduresto correct,

control, or mitigate the consequences of those

abnormal conditionsor operations:

(CFR: 41.5/ 45.6)

Power supply degraded ........... 2.7
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SYSTEM: 215004 Sour ce Range Monitor (SRM) System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY
A2.02 SRMinopcondition ...t
A2.03 Stuck deteCtor . .. ..o
A2.04 Upscadeanddownscaetrips. ...
A2.05 Faulty or erratic operation of detectors/system .....................
A2.06 Falled recorder ... ...t
A3. Ability to monitor automatic oper ations of the SOURCE

RANGE MONITOR (SRM) SYSTEM including:
(CFR: 41.7/45.7)

A3.01 Metersand reCorders . .. ...oooi e
A3.02 Annunciator and adlarm signalS . . ..o
A3.03 RPS StaUS . ..o
A3.04 Control rod block status . ...
A4. Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

A4.01 SRM count rateand period ...........
A4.02 SRM FECOTAEY ...ttt
A4.03 CRT displays. Plant-Specific ..............cooiiiiiiiii it
A4.04 SRM drivecontrol switches ........ ... i
A4.05 SRM back panel switches, meters, and indicating lights...............
A4.06 Alarmsand lights ... ... e
A4.07 Verification of proper functioning/ operability . .....................
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System: 215001 Traversing In-Core Probe

TASK:

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

K4.

K4.01
K4.02
K4.03

Perform lineups of the nuclear instrumentation system
Monitor the nuclear instrumentation system

Startup the nuclear instrumentation system

Operate the nuclear instrumentation system

Secure the nuclear instrumentation system

Place transversing in-core probe in/out of service

IMPORTANCE

KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between TRAVERSING IN-CORE PROBE
and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)
Local power range monitors: (Not-BWR1) ................ ... ...t 25
Processcomputer: (NOt-BWR1) ... 25
Nitrogen purge system: P-Spec(Not-BWR1) ..., 2.1*
Plant air systems: P-Spec(Not-BWR1) ... 1.8*
Primary containment isolation system: (Not-BWR1) ......................... 3.3
D.C.eectrical: (NOt-BWRL) ...t e 1.8*
A.C.electrical: (NOE-BWRL) .. vvv e eiiaaas 1.8*
Reactor pressurevessel: (NOt-BWR1) ... 25
Primary containment: (Not-BWR1) ..., 2.6
Arearadiation monitoring system: (Not-BWR1) ...........ccoviiiiiiiinnnnn, 2.6
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
Shear valves: Mark-1&II(NOt-BWRL) ...ttt 1.9*
K nowledge of the effect that aloss or malfunction of
the TRAVERSING IN-CORE PROBE will have on following:
(CFR: 41.7/ 45.4)
Local power range monitor'scalibration: (Not-BWR1) ....................... 2.3
Knowledge of TRAVERSING IN-CORE PROBE design
feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)
Primary containment isolation: Mark-1&II(Not-BWR1) ...................... 34
Corrosion prevention: (NOt-BWRL) ........oviiiii i 1.9*
Radiation shielding: (Not-BWRL) ... 24
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SYSTEM: 215001 Traversing In-Core Probe

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

K5.01

K6.

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

K6.05
K6.06

Al

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

A2.

A2.01
A2.02

A2.03
A2.04
A2.05

following conceptsasthey apply to TRAVERSING IN-CORE
PROBE:
(CFR: 41.5/45.3)

Neutron flux detection: (NOt-BWRL) ..., 2.2*

K nowledge of the effect that aloss or malfunction of
the following will have on the TRAVERSING IN-CORE
PROBE :

(CFR: 41.7/45.7)

D.C. electrical power: (Not-BWR1) ... 1.9*
A.C. electrical power: (NOt-BWRL) ... iiiiiiiiiians 1.9*
Processcomputer: BWR-2,34,56 . ... . i 2.3
Primary containment isolation system: Mark-1&11(Not-

B W R L) . 31
Plant air systems: P-Spec(Not-BWR1) ... 1.8*
Nitrogen purge: P-Spec(NOt-BWRIL) ... 2.0*
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the TRAVERSING
IN-CORE PROBE controlsincluding:

(CFR: 41.5/45.5)

Radiationlevels: (NOt-BWR1) ... 2.8
Detector position: (Not-BWRL) ... 25
Valvestatus: Mark-1&IT(NOt-BWRL1) .. .......uuiiiiiiiiiiiiiiiiinnns 2.6*
Drivespeed: (NOt-BWRL) ... e 2.0*
Detector output: (NOt-BWRL) ... e e 2.0*
Radiationalarms: (NOt-BWR1) ... e 2.9

Ability to (a) predict theimpacts of the following on

the TRAVERSING IN-CORE PROBE ; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

Low reactor water level: Mark-I&II(Not-BWR1) ......................cout. 2.7
High primary containment pressure: Mark-1& I1(Not-

B W R L) .. e 29
Drivemechanism failure: (Not-BWR1) ...t 2.1*
A.C.falure: (NOt-BWRL) ... iiaas 1.8*
D.C.failure: (NOt-BWRL) ... e 1.8*
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SYSTEM: 215001 Traversing In-Core Probe

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY
A2.06 Vave closures: Mark-1&I(Not-BWR1) ...........ccovvnn.
A2.07 tFailure to retract during accident conditions: Mark-

[&II(NOt-BWRL) ..
A2.08 Failureto retract to shield: (Not-BWR1) ..................
A3. Ability to monitor automatic operations of the

TRAVERSING IN-CORE PROBE including:
(CFR: 41.7/45.7)

A3.01 Detector position: P-Spec(Not-BWR1) ...................
A3.02 Detector drive speed: P-Spec(Not-BWR1) ................
A3.03 Vaveoperation: NOt-BWRL ...,
A3.04 Indicating lights: P-Spec(Not-BWR1) ..............c.ovun.
A3.05 Detector output: P-Spec(Not-BWR1) ....................
A4. Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

A4.01 Detector drive speed: P-Spec(Not-BWR1) ................

A4.02 Detector position: P-Spec(Not-BWR1) ...................

A4.03 Isolation valves: Mark-1&II(Not-BWR1) ..................

A4.04 Detector output: P-Spec(Not-BWR1) ....................

A4.05 Indicating lights: P-Spec(Not-BWR1) ..............cc.vun.
3.7-43
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SYSTEM: 286000 Fire Protection System

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111

K2

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03

Perform lineups of the fire protection system (CO2, deluge, freon/halon 1301, foam)
Place the fire protection system in standby

Operate fire protection equipment to combat afire

Monitor the fire protection system

Operate the fire detection/alarm equipments

Shut down the fire protection system

IMPORTANCE
KNOWLEDGE

K nowledge of the physical connections and/or cause-

effect relationships between FIRE PROTECTION SYSTEM
and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Component coolingWater SyStemMS ... ..ottt
Isolation condenser: Plant-Specific ...
Reactor water level: Plant-Specific............... ... ..o o i i
D.C. electrical distribution: Plant-Specific .................................
Main generator hydrogen system: Plant-Specific ............................
Auxiliary (boiler) steam system: Plant-Specific ...........cccoviiiiiiiiinn.
A.C. POWES SUPPIIES .« v\t
Intake canals: Plant-Specific . ...
Emergency generator rooms: Plant-Specific .................. ... ... ... ...
Main generator exciter: Plant-Specific.................. ... ... ... o oL
Screen wash system: Plant-Specific ........... ... o i i

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Fire protection supervisory circuits: Plant-Specific. ......................... 2.3*
PUMPDS ..
Fire detection system: Plant-Specific................ ... ... ... oo i

K nowledge of the effect that aloss or malfunction of
the FIRE PROTECTION SYSTEM will have on following:
(CFR: 41.7/ 45.4)

Theabilitytodetect fires. ...
Personnel protection ...
Plant protection ...
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SYSTEM: 286000 Fire Protection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of FIRE PROTECTION SYSTEM design feature(s)

K4.01

K4.02
K4.03
K4.04

K4.05

K4.06

K4.07

K5.

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

K6.

K6.01
K6.02
K6.03

K6.04
K6.05

and/or interlockswhich providefor the following:
(CFR: 41.7)

(CFR: 41.5/45.3)

(CFR: 41.7/45.7)

(CFR: 41.5/45.5)

(CFR: 41.5/45.6)

(CFR: 41.7/45.7)

(CFR: 41.7/45.5t045.8)

Adequate supply of water for the fire protection

S S BN 34
Automatic System initiation . .............euui 3.3
Maintenance of fireheader pressure ............. .. ... o i i i i 3.3
Personnel safety during halon and/or carbon dioxide

SYSEEM ACIUBLION . ..ottt 3.6
Fire protection capability during loss of off-site

010 3.7
Fire suppression capability that does not rely on the

displacement of oxygen (Halon): Plant-Specific ............................ 34
Diesel engine protection ... ..o 3.3

Knowledge of the operational implications of the
following conceptsasthey apply to FIRE PROTECTION
SYSTEM :

(CFR: 41.5/45.3)

Effect of carbondioxideonfires ... 2.6
Effect of Halon on fires: Plant-Specific .................. ... ... ... ..., 2.6
Effect of water spray on electrical components .............................. 3.3
ValVE OPEratiON ... 2.9
Diesel Operations ... ..o i 3.0*
Heat deteCtion .. ... . 2.6
SMOKEdELECION ... e 2.6
Gasrefrigeration: Plant-Specific .......... ... i 2.4*

K nowledge of the effect that aloss or malfunction of
the following will have on the FIRE PROTECTION SYSTEM
(CFR: 41.7/45.7)

A.C. electrical distribution: Plant-Specific ..., 3.1
D. C.éelectrical distribution ........ ... .. 2.8*
Applicable component cooling water system: Plant-

SPECITIC o o 2.4*
Diesel fuel transfer system: Plant-Specific ................................. 2.8
Screen wash system: Plant-Specific ...........co i 2.6
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SYSTEM: 286000 Fire Protection System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
Al. Ability to predict and/or monitor changesin

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
A2.09
A2.10
A2.11
A2.12

A3.

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

parameter s associated with operating the FIRE
PROTECTION SYSTEM controlsincluding:
(CFR: 41.5/45.5)

SYSIEM PIrESSUNE . . . oottt e et e et e e et e e e 2.9
Sy EM oW . o 2.4*
FIrE dOONS ..ttt 2.8
Fire damperS o 2.8
SV EM lNEUPS . .ottt 3.2
Tank pressure: Plant-Specific ... 2.9

Ability to (a) predict theimpacts of the following on

the FIRE PROTECTION SYSTEM ; and (b) based on those
predictions, use proceduresto correct, control, or
mitigate the consequences of those abnor mal conditions
or operations:

(CFR: 41.5/ 45.6)

tSystem logic failure: Plant-Specific ... 2.7
D.C. distribution failure: Plant-Specific .................. ... ..ot 2.6*
A.C. distribution failure: Plant-Specific ... 2.9
Applicable component cooling water system failure:

Plant-SpeCifiC .. ... 2.3*
Fireprotection diesel trips ... 3.1
Low firemain pressure: Plant-Specific ................ ... ..o i 3.1
Inadvertent system initiation ... ...........uuiiiiiiiii e 2.9
Falluretoactuatewhenrequired . ... 3.2
Vaveclosures: Plant-Specific .. ... 2.7
Valveopenings: Plant-SpecifiCc . ... 2.6*
Pumptrips: Plant-Specific ............. o i i 3.1
Low diesel fuel supply: Plant-Specific .................. ... ..o i i 3.1

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

Firewater pumMp Start .. ..o 34

e MA N PrESSUN oottt 3.1

Actuation of firedetectors .. ... 3.3

System initiation. . ... 3.2

FIredoOrs . o 3.0

Fir e damPE S .. oo 3.0
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SYSTEM: 286000 Fire Protection System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02

A4.03
A4.04
A4.05
A4.06

control room:
(CFR: 41.7/45.5t045.8)

Systemaarmsandindicatinglights ........... .. oo i i 3.3
Applicable component cooling water system: Plant-

SPECITIC . oo 2.5*
Applicable component cooling Water preSsure ... ......vvvirnnnns 2.5*
Firemain pressure: Plant-Specific ............ ... ... oo i i i i 2.8
FrE PUMD o 3.3
Firediesel ... 34
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SYSTEM: 234000 Fuel Handling Equipment

TASK: Operate the spent fuel handling machine/bridge

K/A NO.

K1.

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

K2

K3.

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

K4.

K4.01

K4.02

K4.03

K4.04

K4.05

Operate the refueling machine/main fuel handling bridge (fuel element change)
Operate the control rod change machine/main fuel handling bridge (control rod change)
Operate the fuel transfer system/fuel transfer carriages and upenders

IMPORTANCE
KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between FUEL HANDLING EQUIPMENT
and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)
TRUEl 32
T COrE COMPONENES ..ottt ettt et et et e e e et e 2.9
SPENETUE CASK .+ v v e 2.7*
tReactor manual control system: Plant-Specific ............ ..o, 3.3
Reactor vessel components. Plant-Specific ........... ... ... i i 2.9
RC& IS Plant-SpeCifiC .. ..o e 3.0
Fuel transfer tube system: Mark-111 ... 3.0
Fuel poolsconfiguration: Mark-111 ... e 2.7
Fuel pool ventilation: Plant-Specific ... 2.8
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
None
K nowledge of the effect that aloss or malfunction of
the FUEL HANDLING EQUIPMENT will have on following:
(CFR: 41.7/ 45.4)
‘tReactor manual control system: Plant-Specific ............ ... it 2.9
RC& IS Plant-SpeCifiC . ... e e 3.0
TRUel handling OpErations . . .. ..ot 3.1
tcore modifications/alterations . . ... ...t 29
Knowledge of FUEL HANDLING EQUIPMENT design feature(s)
and/or interlockswhich providefor the following:
(CFR: 41.7)
tPrevention of core alterations during control rod
OV MBS et e 3.3
‘tPrevention of control rod movement during core
AlLEraliONS . . e 33
tProtection against inadvertently lifting radioactive
componentsout of thewater ............ .. i 34
TMovement of the spent fuel cask only over designated
areas. Plant-Specific ... i 2.8
tMovement of fuel viafuel transfer tube: Mark-111 ... ... .o it 3.0
3.8-7 NUREG 1123, Rev.
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SYSTEM: 234000 Fuel Handling Equipment

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5. Knowledge of the operational implications of the

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

A2.

A2.01
A2.02
A2.03

following conceptsasthey apply to FUEL HANDLING
EQUIPMENT :
(CFR: 41.5/45.3)

TCrane/hoist OPEration ... ... ..ot e 2.9
tFuel handling equipment interlocks . ... ..o 31
tWater asashield against radiation .. ...t 2.9
Spent fuel POOI AESIGN . ... 2.6
TRUEl OrieNtalion . . ... . 3.0

K nowledge of the effect that aloss or malfunction of
the following will have on the FUEL HANDLING EQUIPMENT
(CFR: 41.7/45.7)

TEIECHCal POWES . ..o 2.7
Reactor manual control system: Plant-Specific ............. ... ... i i 2.8
RC & IS Plant-SpeCifiC .. ... 3.0
tRefueling platform air system: Plant-Specific ............ .o i, 29
Upper fuel pool water inventory: Mark-I11 ........ ... 3.2
Fuel transfer tubeinterlocks: Mark-111 ... ... 3.0
TFuel pool ventilation: Plant-Specific ... 2.9
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the FUEL HANDLING
EQUIPMENT controlsincluding:

(CFR: 41.5/45.5)

Spent fuel POOI leVEl . ... o 31
TRefuel floor radiation levels airbornelevels . ... oo 33
Teorereactivity level ... o 34

Ability to (a) predict theimpacts of the following on

the FUEL HANDLING EQUIPMENT ; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

Tinterlock faillure . .. ... o 33
tLossof refueling platformair system ... 31
TLOSS Of EleCtrical POWEr . ... 2.8
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SYSTEM: 234000 Fuel Handling Equipment

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY
A3. Ability to monitor automatic oper ations of the FUEL

HANDLING EQUIPMENT including:

(CFR: 41.7/45.7)
A3.01 fCrane/refuel bridge movement: Plant-Specific ...................
A3.02 tinterlock operation ........ ...
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01  TNeutron monitoring SyStem . ........ooiiiiii i
A4.02 Control roddrivesystem ...,

3.8-9

RO
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SYSTEM:

Task:

K/A NO.

K1

K1.01
K1.02
K1.03
K1.04
K1.05

K2

K2.01

K2.02

K3.

300000 Instrument Air System (IAS)

Perform lineups of the IAS

Start upthe lAS

Monitor the IAS

Shift instrument air compressors

Operate instrument air compressors

Operate system air dryers

Perform testing of automatic operation of the IAS

IMPORTANCE
KNOWLEDGE

K nowledge of the connectionsand / or cause effect
relationshipsbetween INSTRUMENT AIR SYSTEM and
thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

T 00 -1 G
S VI G AT ittt e
oM A NNt AT .ottt e e e e e
COo0liNg Water 10 COMPIESS0r ..o vttt ettt e
Main Steam Isolation Valveair ... e

Knowledge of electrical power suppliesto the following:
(CFR: 41.7)

[NStrUMENt AT COMPIESSON . . . o\ v vttt e e e e e et et et e e e
EMErgency air COMPIESSOT . ... ov vttt ettt et e e e e ettt e e aeenes

Knowledge of the effect that alossor malfunctionof the ......................

(INSTRUMENT AIR SYSTEM) will have on the following:

K3.01
K3.02
K3.03

K4.

K4.01
K4.02
K4.03

K5.

K5.01
K5.02

(CFR: 41.7/45.6)

Containment air Sy S emM .. ..ot
Systems having pneumatic valvesandcontrols ............... ...t
CrosStied UNItS ..o e e

Knowledge of INSTRUMENT AIR SYSTEM) design feature(s)
and or interlockswhich providefor thefollowing:
(CFR: 41.7)

Manual/automatic transfersof control ..............c i
Cross-overtoother air SyStems ... ..ot
Securing of IASupon lossof coolingwater ...

Knowledge of the operational implications of the
following conceptsasthey apply totheINSTRUMENT
AIR SYSTEM:

(CFR: 41.5/45.3)

AT COMIPIESSOIS & v v vttt ettt ettt et et e
PressUre galges . .. .ot
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SYSTEM:

K/A NO.

K5.03
K5.04
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
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12
K6.13

No.

Al

A2.

A2.01

300000 Instrument Air System (IAS)

IMPORTANCE

KNOWLEDGE RO SRO
Temperature iINdICAIOrS ... ...ttt 21 21
Servicearrefusal ValVE .. ... 23 23
AT Ny OIS e 24 25
VAV S 24 23
Sensors and deteCtorS ... ...ttt e 23 25
Controllersand poSitioNers . . ...t 20 21
M OtOr S . o 21 22
Heat exchangersand condensers. . ... e 22 22
Breakers, relaysand disconnects ............ 22 22
IS o 29 29
Knowledge of the effect that aloss or malfunction of
the following will have on the INSTRUMENT AIR SYSTEM:
(CFR: 41.7/45.7)
AT COMIPIESSONS v v vt vttt ettt ettt e 22 22
PrESSUNE QALIGES . . . ettt e e 24 24
Temperature iINdICAIOrS .. ...ttt 2.7 2.7
Servicearrefusal ValVe .. ... 26 25
AT Ny OIS 2.3 2.3
VAV S 25 26
Sensors and deteCtorS .. ... ..ottt 23 23
Controllersand poSitioNers . . ...ttt 2.3 2.3
M OtOr S . e 23 24
Heat exchangersand condensers. . ... 2.3 2.3
Breakers, relaysand disconnects ............ 29 29
IS o 28 23
ABILITY
Ability to predict and / or monitor changesin parameters ................. associated
with operatingthe INSTRUMENT AIR SYSTEM
controlsincluding:
(CFR: 41.5/45.5)
None
Ability to (a) predict theimpactsof thefollowingonthe ..................
INSTRUMENT AIR SYSTEM and (b) based on those predictions,
use proceduresto correct, control, or mitigatethe
consequences of those abnormal oper ation:
(CFR: 41.5/ 45.6)
Air dryer and filter malfunctions .......... ... 29 2.8
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SYSTEM:

K/A NO.

A3.

A3.01

A3.02

A4.

A4.01

300000 Instrument Air System (IAS)
IMPORTANCE
KNOWLEDGE RO SRO

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

Air pressure 2.3 21
Air temperature 29 2.7

Ability to manually operate and / or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Pressure gauges 2.6 2.7
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SYSTEM: 400000 Component Cooling Water System (CCWS)

K/A NO.

Task:

K1.

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

K2

K2.01

K2.02

K3.

K3.01

K4.

K4.01

K5.

K5.01

IMPORTANCE
KNOWLEDGE RO

Perform CCWS component operability test
Perform CCWS flow path verification
Perform CCWS pump test

Perform CCW flow balance

Determine CCWS leak rate from RCS

Knowledge of the physical connectionsand / or cause-effect relationships
between CCW S and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

SNV CE WA SY S EIM . oot 3.2
Loadscooled by COWS ... .. o 3.2
Radiation monitoring Systems . . ... 2.7
Reactor coolant system, in order to determine source (S)

of RCSleakageinto COWS . . ... o e e 29
Knowledge of electrical power suppliesto the following:

(CFR: 41.7)

L 0T o 0] 29
COW VAIVES . . e 29

Knowledge of the effect that aloss or malfunction of
the CCWSwill have on thefollowing:
(CFR: 41.7/ 45.6)

Loadscooled by COWS ... ... o i 29
Knowledge of CCWS design feature(s) and or interlocks

which providefor thefollowing:

(CFR: 41.7)

Automatic start of standby pUMP . ... e 34
Knowledge of the operational implications of the following

concepts asthey apply tothe CCWS:

(CFR: 41.5/45.3)

Chemistry CONtrol ... ... e 19
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K/A NO.

K6

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

No.

Al

A1.01
A1.02
A1.03
A1.04

A2.

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

A3.

A3.01

A4.

A4.01

IMPORTANCE

KNOWLEDGE RO
Knowledge of the effect that aloss or malfunction of

thefollowing will have on the CCWS:

(CFR: 41.7/45.7)

VAV S 2.7
Sensors and deteCtorS ... ...ttt e 23
Controllersand poSitioNers . . ...t 24
PUMIDS .. 3.0
M OtOr S . e 2.8
Heat exchangersand condensers. . ... e 29
Breakers, relays, and disconnects . ... 2.7
ABILITY

Ability to predict and / or monitor changesin parameters ...............o.o.v..
associated with operating the CCW S controlsincluding:

(CFR: 41.5/45.5)

COW TIOW FaEE . . oottt e e e 28
COW tBMPEIaUNE . . o o ettt et et e e et e e et 2.8
CCOW PrESSUIE ..ttt e 2.7
SurgeTank Level ... o 2.8
Ability to (a) predict theimpacts of the following on the

CCWSand (b) based on those predictions, use proceduresto

correct, control, or mitigate the consequences of those

abnormal operation:

(CFR: 41.5/ 45.6)

LOSSOf COW PUMID oo 3.3
High/low surgetank level ........... .. i 2.8
High/low CCW temperature . ......oovi it e 29
Radiation monitoring systemalarm ... 29
Ability to monitor automatic operations of the CCW Sincluding:

(CFR: 41.7/45.7)

Setpoints on instrument signal levels for normal operations,

warnings, and tripsthat are applicabletothe CCWS . ... ... 3.0
Ability to manually operate and / or monitor in the

control room:

(CFR: 41.7/45.5t045.8)

CCW indicationsand CONrol ...........uioiiii e 31

NUREG 1123, Rev. 2 3.8-14

3.0

2.8
24
2.6
31
29
29
2.8

2.8
2.8
2.7
2.8

34
3.0
3.0
3.0

3.0



3.9

239003
271000
288000
272000
268000
290002
233000
261000
290003

Radioactivity Release

Main Steam Isolation Vave Leakage Control System
Offgas System

Plant Ventilation Systems

Radiation Monitoring System

Radwaste

Reactor Vessdl Internals

Fuel Pool Cooling and Clean-up

Standby Gas Treatment System

Control Room Heating, Ventilation and Air Conditioning

3.9-1

page

3.9-3

3.9-7

3.9-11
3.9-14
3.9-18
3.9-21
3.9-24
3.9-29
3.9-33
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SYSTEM: 239003 M SIV L eakage Control System

TASK: Perform onetrain MSL CSinoperable surveillance
Perform main steam leakage control system operational test (writein

Perform one train main steam leakage control system operability surveillance (writein)

Perform monthly main steam leakage control system DIV 1 and DIV 2 fan and heater tests (write in)

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between MSIV LEAKAGE CONTROL
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Main steam system: BWR-4,5,6(P-Spec) ....................
K1.02 Standby gas treatment system: BWR-4,5,6(P-Spec) ...........
K1.03 Main steam line pressure instrumentation: BWR-

A5,6(P-SPEC) .\ vvvii
K1.04 A.C. electrical distribution: BWR-4,5,6(P-Spec) ..............
K1.05 Steam tunnel: BWR-4,56(P-Spec) ...........coovvvvvii...
K1.06 Radwaste system: BWR-4,56(P-Spec) ......................
K1.07 Floor drainage system: BWR-4,56(P-Spec) ..................
K1.08 Nuclear boiler instrumentation: BWR-4,5,6(P-Spec) ..........
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Motor operated valves: BWR-4,5,6(P-Spec) .................
K2.02 L eakage control system blowers: BWR-4,5,6(P-Spec) .........
K2.03 L eakage control system heaters: BWR-4.5,6(P-Spec) ..........
K3. K nowledge of the effect that aloss or malfunction of

theMSIV LEAKAGE CONTROL SYSTEM will haveon

following:

(CFR: 41.5/45.3)

K3.01 tRadiation releaseto the environment: BWR-4,5,6(P-

S0 <o) 1

K4. Knowledge of MSIV LEAKAGE CONTROL SYSTEM design
feature(s) and/or interlockswhich providefor the
following:

(CFR: 41.7)

K4.01 Performance of its safety function following aloss of

offsite power: BWR-4,56(P-Spec) ..................ccoo.t.

K4.02 Performance of intended safety function following any

single active component failure: BWR-4,5,6(P-Spec) ..........

K4.03 The prevention of inadvertent system operation: BWR-

A5,6(P-SPEC) .. vvv i

3.9-3

RO
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SYSTEM: 239003 MSIV Leakage Control System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.04 Surveillance for system operability: BWR-45,6 ............................ 24
K4.05 Assurance that any MSIV leakage will pass through the

system and into standby gas treatment prior to release

tothe atmosphere: BWR-4,56(P-SPeC) ......ovvviiiiiiii i, 2.4*
K4.06 The depressurization of main steam piping prior to

routing leakage through system: BWR-456 .................. ...t 3.1
K4.07 The reduction of MSIV leakage temperature: BWR-

A D B(P-SPEC) .ottt 24
K4.08 Prevention of collected condensate in system bleed

lines: BWR-4,5,6(P-SPEC) ... ..ottt e e 2.3
K4.09 Thedilution of MSIV leakage: BWR-4,56(P-Spec) ...t 24
K5. Knowledge of the operational implications of the

following concepts asthey apply toMSIV LEAKAGE

CONTROL SYSTEM :

(CFR: 41.7/45.4)

None
K®6. K nowledge of the effect that aloss or malfunction of

thefollowing will have on the M SIV LEAKAGE CONTROL

SYSTEM :

(CFR: 41.7/45.7)
K6.01 A.C. electrical distribution: BWR-4,5,6(P-SPEC) .. ... 2.8
K6.02 Standby gas treatment system: BWR-4,56(P-Spec) ................covv... 2.8
K6.03 Nuclear boiler instrumentation: BWR-4,5,6(P-Spec) ........................ 2.6

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe M SIV LEAKAGE

CONTROL SYSTEM controlsincluding:

(CFR: 41.5/45.5)
A1.01 Main steam linepressure: BWR-4,56 ..., 3.1
A1.02 Heater operation: BWR-4,56(P-Spec) ...........co i, 2.6
A1.03 Dilution air flow: BWR-4,56(P-Spec) ...t 24
A1.04 Statusindicating lightsand darms: BWR-456 ............. ..., 2.9
A1.05 Systemlineup: BWR-4,5,6 .. ...t 3.0
A1.06 MSIV leakageflow: BWR-4,56 ...........c i 2.6
A1.07 Reactor building temperature: BWR-4,56(P-Spec) ...................ovut. 2.7
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SYSTEM: 239003 MSIV Leakage Control System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A2. Ability to (a) predict theimpacts of the following on

A2.01
A2.02
A2.03

A2.04
A2.05
A2.06
A2.07
A2.08
A2.09

A2.10
A211
A2.12

A3.

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

A4.

A4.01

A4.02
A4.03
A4.04
A4.05
A4.06

theMSIV LEAKAGE CONTROL SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/45.6)

Inboard MSIV valve leakage: BWR-4,5,6 2.8
Outboard MSIV valvesleskage: BWR-456 ..., 29
Low dilution air flow (inboard and/or outboard):
BWR-4,5,6(P-SPEC) . ...ttt it e 26
Outboard system logic failure: BWR-4,56 ..., 2.7
Inboard system logic failure: BWR-4,56 . ... 2.7
Blower failure: BWR-4,5,6(P-SpeC) ...t 2.6
Heater failure: BWR-4,56(P-SPEC) . ......cvviii e 24
Motor operator valvefailure(s): BWR-456 ..., 2.8
Outboard main steamline high pressure: BWR-4,5,6(P-
S0 o) 238
A.C. distribution power failures; BWR-4,56 . ... 2.8
Highreactor pressure: BWR-4,56 ........... i 31
MSIV valvefaluretoclose: BWR-45,6 ... ... 35
Ability to monitor automatic operations of the MSIV
LEAKAGE CONTROL SYSTEM including:
(CFR: 41.7/45.7)
System logicinitiation: BWR-4,56(P-Spec) ..., 3.0
Main steamlinepressures: BWR-45,6 ..., 31
Dilution air flaws: BWR-4,56(P-SPeC) ...t 24
MSIV leakage flows: BWR-4,56(P-Spec) ..., 2.8
Heater operation: BWR-4,56(P-Spec) ..., 2.3
System statuslightsand dlarms: BWR-4,56 ..., 2.8
Systemlineups: BWR-4,5,6 ... ..o 31
Blower operation: BWR-4,5,6(P-SPeC) ..o 24
Reactor building temperature: BWR-4,56(P-Spec) .................covvint 2.6
Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)
Manually initiate system operation: BWR-4,5,6(P-Spec)
....................................................................... 32
tSurveillance testing: BWR-4,5,6(P-SPEC) .. ...t vvviie it i 25
Main steamlinepressures;: BWR-4,5,6 ..., 3.3
Dilution air flows: BWR-4,56(P-SpeC) ... 25
MSIV leakage flows: BWR-4,56(P-Spec) ..., 2.8
Heater operation: BWR-4,56(P-Spec) ..., 24
3.9-5 NUREG 1123, Rev.

SRO

3.2
3.3

2.7
3.0
3.0
2.6
24
3.0

3.0
3.0
3.3
3.8

2.8
2.8
23
2.6
22
2.8
29
23
25

3.2
2.8
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SYSTEM: 239003 MSIV Leakage Control System

Tasks as noted previously

K/A NO. ABILITY

A4.07 System status lights and alarms. BWR-4,5,6(P-Spec)
A4.08 System lineups: BWR-4,5,6(P-Spec)

A4.09 System reset: BWR-4,5,6(P-Spec)

NUREG 1123, Rev. 2 3.9-6
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SYSTEM: 271000 Offgas System

TASK: Conduct lineups on the offgas system
Startup the offgas system
Monitor the offgas system
Operate the recombiner Operate
XE-KR remova equipment
Secure the offgas system
Conduct offgas lineisolation logic system functional test
Conduct offgas system automatic isolation and closure test
Conduct offgas process radiation monitor instrument functional test
Conduct steam jet air gjector offgas lineisolation logic system functional test

IMPORTANCE

K/A NO. KNOWLEDGE RO
K1 K nowledge of the physical connections and/or cause-

effect relationships between OFFGAS SYSTEM and the

following:

(CFR: 41.2t041.9/45.7t0 45.8)
K1.01 Condenser air removal System . ...t 3.1
K1.02 Processradiation monitoringsystem ............ ... oo o oo 3.1
K1.03 Elevated release point ... 2.7
K1.04 CONdENSate SY S M ..ottt 2.7
K1.05 Radwaste system ... 2.3
K1.06 Main steam Sy St emM ... 2.8
K1.07 Plant air Systems ... 2.7
K1.08 Oxygen injection system: Plant-Specific .................. ... ... ..., 2.3
K1.09 Component coolingwater Systems . ... 2.6
K1.10 CoNdENSEr VBCUUIM . . . oottt e ettt e e e et 3.2
K1.11 tStation radioactivereleaserate ........... . 3.1
K1.12 A.C. dectrical distribution .......... ... 23
K1.13 Processsampling system ... 2.6
K1.14 Radwaste sparging air: Design-Specific ............................... 2.0*
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 GlyCol PUMPS o 1.5*
K3. K nowledge of the effect that aloss or malfunction of

the OFFGAS SY STEM will have on following:

(CFR: 41.5/45.3)
K3.01 CoNdENSEr VBCUUIM . . . oottt e ettt e e e et 35
K3.02 tOff-siteradioactivereleaserate .............c.oiiiiiiiiiiiiiiii. 3.3
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SYSTEM: 271000 Offgas System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE
K4. Knowledge of OFFGAS SYSTEM design feature(s) and/or
interlockswhich providefor thefollowing:
(CFR: 41.7)
K4.01 Dilution of hydrogen gas concentration 2.9
K4.02 Prevention of the poisoning of the recombiner catalyst
by the presence of water 2.6
K4.03 Maintenance of sufficient oxygen gasinventory to
allow for complete hydrogen recombination: Plant-
Specific 24
K4.04 The prevention of hydrogen explosions and/or fires 3.3
K4.05 Redundancy 2.6
K4.06 Decay of fission product gasesto particul ate
daughters 2.7
K4.07 Maximizing charcoal bed efficiency 2.6
K4.08 Automatic systemisolation 3.1
K4.09 Filtration of radioactive particulate 2.8
K5. Knowledge of the operational implications of the
following conceptsasthey apply to OFFGAS SYSTEM :
(CFR: 41.7/45.4)
K5.01 Air operated valve operation ... ......... . 2.3
K5.02 Heat removal mechanisms ... ... 22
K5.03 Heat addition mechanisms ... ... 2.2*
K5.04 Hydrogen concentration measurement ...t 2.9
K5.05 Oxygen concentration MeasUremMeENt . ...ttt 2.8
K5.06 Catalyticrecombination .............o it 2.7
K5.07 Radioactive decay ... 2.7
K5.08 Charcoal absorption of fissionproduct gases ..., 25
K5.09 Hydrogen and oxygenrecombination ................ ... i i i 2.6
K5.10 Decontamination faCtors . ...... ..o e 2.0*
K5.11 Explain the necessity of reducing relative humidity
forcarbon bed filters. ... . 2.6
K®6. K nowledge of the effect that aloss or malfunction of
thefollowing will have on the OFFGAS SYSTEM :
(CFR: 41.7/45.7)
K6.01 Plant air Syt emMS ... 2.7
K6.02 Processradiation monitoringsystem ... 3.0
K6.03 Component coolingwater SyStems ... ..ottt 24
K6.04 DilUtiON StEAM .. oo 2.8
K6.05 Heating steam: Design-Specific .............co i i 24
K6.06 Oxygeninjection system: Plant-Specific .............. ... it 25
K6.07 A.C. electrical distribution ............. i 24
K6.08 Condenser air removal SyStem . ... 2.9
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SYSTEM: 271000 Offgas System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K6.09 Fuel cladding integrity ... 34
K6.10 Condensatesystem flow ... 2.7
K6.11 COoNAENSEr VBCUUIM . . o oottt e ettt e e e et e e e e iiee e 3.2
K6.12 GlyCOl Sy S M o 2.1*
K6.13 Plant exhaust: BWR-1 .. ... o e 3.0

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operating the OFFGAS SYSTEM

controlsincluding:

(CFR: 41.5/45.5)
Al.01 COoNAENSEr VBCUUIM . . o oot e e et e et ee e e et e e e e ee e 33
A1.02 Station radicactivereleaserate ......... . 3.0
A1.03 Preheater dischargetemperature ............c i 2.2*
A1.04 Recombiner catalyst temperature ............ . 2.2*
A1.05 Cooler condenser dischargetemperature ..., 2.2*
A1.06 Filter differential pressure ... 2.4*
A1.07 Charcod bedhumidity ......... . i 2.4*
A1.08 Sy EM IOW . o 3.1
A1.09 Charcoal bedtemperature ...t 2.1*
A1.10 Charcoal vault temperature . ...ttt e 2.3
Al111 Offgas condenser temperatureS . ......ovviiii e 2.3
Al1.12 Process radiation monitoring indications ............... ... ... o oo oo 3.1
A1.13 Hydrogen gas concentration ... 3.2
Al.14 OXYygeNn gas CoNCENIalioN .. ... oottt e 2.7
A1.15 StEAM SUPPIY PrESSUNES . . v vttt ettt 2.7
A2. Ability to (a) predict theimpacts of the following on

the OFFGAS SYSTEM ; and (b) based on those

predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)
A2.01 LOW CONAENSEY VACUUIM . ..ottt et e e e ettt e et 31
A2.02 Low dilutionsteam flow . ... ... .. 29
A2.03 Main steamlinehighradiation .............. ... .. . i i i i 35
A2.04 Offgassystem highradiation ............ ... .. i i i, 3.7
A2.05 High charcoa bed humidity ............. ... .. . o i i 25
A2.06 Offgas system holdup volume explosion/ fire ................ ...t 35
A2.07 Low oxygen injection flow: Plant-Specific ................................. 2.7
A2.08 A.C.distribution fallures ... 25
A2.09 ValVECIOSUrES ... 2.6
A2.10 Offgassystemhighflow ........ .. i i i 3.1
A211 Offgassystemlow flow ... 2.8
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SYSTEM: 271000 Offgas System

Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A2.12 Recombiner hightemperature ............ . i i 2.7
A2.13 Recombiner [ow temperature . ...t 24
A2.14 Offgasfilter high differential pressure ........... ... ..o i it 2.6
A2.15 AN INITUSION e e e e 2.7
A2.16 Lossof offgassystemloopseals ... 2.9
A2.17 ReaCtor pOWEr Changes .. ..o oo 2.9
A3. Ability to monitor automatic operations of the OFFGAS

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

A4.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09

SYSTEM including:
(CFR: 41.7/45.7)

Automatic system isolations ... ... 3.3
Sy EM flOWS . o 2.9
SYStEM tEMPEIatUrES . . ..o ettt e e e e 2.8
tStation radioactive release rate: Plant-Specific ............ ... ... ol 3.0
Systemindicating lightsandalarms .............o i 2.9
System differential pressures ... 25
tProcess radiation monitoring systemindications .............. . ... . 34

Ability to manually operate and/or monitor in the
control room:
(CFR: 41.7/45.5t045.8)

Reset system isolations ... ... 2.8
Sy EM flOWS . o 2.9
SYStEM tEMPEIatUrES . . ...ttt e e e e e 2.8
COoNAENSEr VBCUUIM . . o oottt e ettt e e e et e e e ee e 34
Station radioactivereleaserate ... 3.2
Systemindicating lightsandalarms .............c i i 3.3
System differential pressures ... 24
Processradiation monitoringsystem ... 3.2
Offgas system controlS/Components . ...t 3.3
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SYSTEM: 288000 Plant Ventilation Systems

TASK: Shift ventilation lineups for various modes

K/A NO.

K1.

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

K1.05
K1.06

K2

K2.01

K2.02

K3.

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

K4.

K4.01

Place charcoal filtersin service

Remove charcoal filters from service

Operate ventilation fans

Operate air conditioning chiller units

Operate ventilation heating units

Monitor operation of heating, ventilation and air conditioning units

Perform main control room emergency fan and damper operability test (writein)

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationships between PLANT VENTILATION SYSTEMS
and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

AC eletrical ... 2.6
Secondary CONtaiNMENt ... ..ottt 34
Standby gastreatment .......... . 3.7
Applicable component cooling water system: Plant-

SPECITIC o o 2.6
Processradiation monitoringsystem .......... .. 3.3
Plant air Syt emMS ... 2.7
Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

Reactor building supply and exhaust fans. Plant-

SPECITIC o o 24

Auxiliary building supply and exhaust fans (turbine

building/ radwaste building): Plant-Specific ................................ 1.8*

K nowledge of the effect that aloss or malfunction of
the PLANT VENTILATION SYSTEM Swill have on following:
(CFR: 41.5/45.3)

Secondary containment temperature: Plant-Specific.......................... 2.8
Reactor building temperature: Plant-Specific ............................... 2.9
Auxiliary building temperature: Plant-Specific ..., 25
Secondary containment pressure; Plant-Specific ............................ 3.2
Reactor building pressure: Plant-Specific ................... ... ... ... 3.1
Auxiliary building pressure: Plant-Specific ... 2.4*

Knowledge of PLANT VENTILATION SYSTEM Sdesign
feature(s) and/or interlockswhich providefor the
following:

(CFR: 41.7)

Automatic initiation of standby gastreatment system ..., 3.7
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SYSTEM: 288000 Plant Ventilation Systems

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4.02 Secondary containment isolation ............c. i 3.7
K4.03 Automatic starting and stoppingof fans ........ ... 2.8
K5. Knowledge of the operational implications of the

K5.01
K5.02
K5.03

K6.

K6.01
K6.02

K6.03

Al

A1.01
A1.02
A1.03

A2.

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

following concepts asthey apply to PLANT VENTILATION
SYSTEMS:
(CFR: 41.7/ 45.4)

Airborne contamination CoNtrol . ............c..uiiiiiiiiiiiiiiiia 3.1
Differential pressure control ............c. i i 3.2
Temperature CONLIOl .. ... oot e 25

K nowledge of the effect that aloss or malfunction of
thefollowing will have on the PLANT VENTILATION
SYSTEMS:

(CFR: 41.7/45.7)

AC eletrical ... 2.7
Applicable component cooling water system: Plant-

SPECITIC o o 25
Plant air Syt emMS ... 2.7
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe PLANT
VENTILATION SYSTEMS controlsincluding:
(CFR: 41.5/45.5)

Filter differential pressure ... 2.2*
Fandifferential pressure ... i i 2.2*
AreatemMPEralUreS . ... e 24

Ability to (a) predict theimpacts of the following on

the PLANT VENTILATION SYSTEMS; and (b) based on those
predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)

High drywell pressure: Plant-Specific ............... ... ... .. oot 3.3
Low reactor water level: Plant-Specific ................ ... ... ... ... oL 34
Lossof coolant accident: Plant-Specific ................... ... ...l 35
Highradiation: Plant-Specific ............ ... . o i i i i 3.7
Extreme outside weather conditions. Plant-Specific ......................... 2.6
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SYSTEM: 288000 Plant Ventilation Systems

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A3. Ability to monitor automatic operations of the PLANT

VENTILATION SYSTEMSincluding:

(CFR: 41.7/45.7)
A3.01 Isolation/initiation SIgNalS ... ... e 3.8
A4. Ability to manually operate and/or monitor in the

control room:
A4.01 Startand Stopfans ... 3.1
A4.02 AratEmMPEralUre . .. 2.8
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SYSTEM: 272000 Radiation Monitoring System

TASK: Perform lineups of the area radiation monitoring 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
K111
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

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

Operate area radiation monitors

Monitor arearadiation

Perform lineups of process radiation monitoring system
Operate process radiation monitors

Monitor process radiation monitor operation

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between RADIATION MONITORING
SYSTEM and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Main Steam Sy Sl eI ..o 3.6
Offgas system (augmented offgas): Plant-Specific .......................... 3.2
Stack gas: Plant-Specific ... 3.3
Applicable component cooling water System . ... 2.9
Radwaste System ... o 2.8
Reactor building ventilation system: Plant-Specific .......................... 3.2
Isolation condenser: Plant-Specific . ... 3.0
Reactor protection system ... 3.6
Primary containment isolationsystem ............. ... ... o oo e e 3.6
Reactor building refuel floor: Plant-Specific ............................... 34
Reactor building overhead crane; Plant-Specific ............................. 2.1*
Reactor building ... 3.1
Turbinebuilding . ... 2.9
Radwaste building: Plant-Specific ............. ... ... o i i i i 2.7
Filter building: Plant-Specific .............c o i i 2.8
ProCESS COMPULES . . . . ot e e e 2.2*
SPDS/ERIS/ICRIDS/GDS: Plant-Specific ...t 24
Primary containment/containment building: Plant-

SPECITIC o o 3.1
Dy WEL L o 3.1
tAuxiliary building: Plant-Specific ........... ... i 2.8
Circulating water: Plant-Specific .......... ... o i i 2.3
Fue building: mark-111 ... .. 3.0
Continuous air monitoring: Plant-Specific ............. ... ... ... oo L. 3.0

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

Main steamline radiation MONITOrS . . ... ... oo 25
Offgasradiation monitoring System . ...ttt e 25
Stack gasradiation monitoring System ... 25
Processliquid radiation monitoringsystem ............. ... ... o oo 2.3
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
K2.05 Reactor building ventilation monitors: Plant-Specific
...................................................................... 2.6

K2.06 Arearadiation MONItOrS .. ...ttt 2.1*
K2.07 Control room ventilation monitors: Plant-Specific .......................... 2.2*
K3 K nowledge of the effect that aloss or malfunction of

the RADIATION MONITORING System will have on

following:

(CFR: 41.5/45.3)
K3.01 tStation liquid effluent release monitoring ... 3.2
K3.02 tStation gaseous effluent release monitoring  .............oo i 3.1
K3.03 Station arearadiation MONItOriNG . .....vvviii e 3.2
K3.04 Main Steam Sy Sl eI ..o 3.7
K3.05 OffgasS Sy e .. o 35
K3.06 Reactor building ventilation: Plant-Specific ................................ 34
K3.07 Reactor building overhead crane operation: Plant-

SPECITIC o o 2.4*
K3.08 tAuxiliary building ventilation: Plant-Specific ............... ... ..o 2.9
K3.09 Radwaste building ventilation: Plant-Specific ............................... 2.8
K3.10 Control room ventilation: Plant-Specific ............... ... ... oo .. 2.9
K4. Knowledge of RADIATION MONITORING System design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 RedUNdaNCY ... 2.7
K4.02 Automatic actions to contain the radioactive release

in the event that the predetermined release rates are

EXCERAR ... 37
K4.03 Fail safetripping of process radiation monitoring

logic during conditions of instrument failure ................................ 3.6
K5. Knowledge of the operational implications of the

following concepts asthey apply to RADIATION

MONITORING SYSTEM :

(CFR: 41.7/ 45.4)
K5.01 Hydrogen injection operation's effect on process

radiationindications. Plant-Specific ............... ... ... .. oo oo 3.2
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE
K6 K nowledge of the effect that aloss or malfunction of

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

Al

A1.01

A1.02

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

the following will have on the RADIATION MONITORING
SYSTEM :
(CFR: 41.7/45.7)

Reactor protection system ...
D PO e
A POWEN
ProCesS COMPULEr . ...
SPDS/ERIS/ICRID/GDS: Plant-Specific ...t
Continuous air monitoring: Plant-Specific ............. ... ... ... oo il

ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe RADIATION
MONITORING SYSTEM controlsincluding:

(CFR: 41.5/45.5)

Lights, alarms, and indications associated with normal

O A ONS . oo ittt
Lights, alarms, and indications associated with

SUNVEITANCELEStING ..ot

Ability to (d) predict theimpacts of the following on

the RADIATION MONITORING SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Fuel elementfailure ......... .
Reactor protection system power failure ................. ... ... o oo
A.C.electrical fallure ... ...
D.C. electrical failure ....... ... .
Lossof dilution Steam .. ... ..o
DOWNSCAl B TIPS o oottt
Hydrogen injection operation: Plant-Specific ...............................
Offgassystemfailure ........... i
Low fuel pool level ... ...
Lossof coolant acCident . ...........oouiii
L eakage and/or breaks from contaminated systemsto

atmosphere or to other process SyStems .. ...t
tRefuel floor handling accidents/operations ..............ccoveiiiiiinaa.n.
Low reactor water level during refueling operations ..........................
Lossof, orinadequate, shielding ...............cc i
MaintenanCe OPEratioNS . ...ttt
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously
IMPORTANCE
K/A NO. ABILITY
A2.16 Instrument malfunctions ............. ... ... L
A3. Ability to monitor automatic operations of the

RADIATION MONITORING SYSTEM including:
(CFR: 41.7/45.7)

A3.01 Main steamisolation indications .........................
A3.02 Offgas systemisolationindications ......................
A3.03 Liquid radwaste isolation indications .....................
A3.04 Radwaste handinginterlocks ............................
A3.05 Refuel floor overhead crane operation interrupt:

Plant-Specific .......... ... o i
A3.06 Ventilation system isolation indications ...................
A3.07 Recorder indications ...............ccoiiiiiiii
A3.08 Meter indications ...
A3.09 Containment isolation indications ........................
A3.10 Lightsanddams ............ ... i
A3.11 Circulating water system blowdown isolations: Plant-

SpeCific ..o
A4. Ability to manually operate and/or monitor in the

control room:
(CFR: 41.7/45.5t045.8)

A4.01 Recorder indications ..............cciiiiiii
A4.02 Meter indications ...t
A4.03 Power supply statusindicators ...........................
A4.04 SPDSERISCRID/GDS . ... i
A4.05 tConvert process radiation monitor readingsto offsite
releaserates: Plant-Specific ...........................
A4.06 tManually trip process radiation monitor logic .............

3.9-17
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SYSTEM: 268000 Radwaste

TASK: Monitor the liquid radwaste system (write in)

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K111
K1.12
K1.13
K1.14
K1.15
K1.16

K2

K3.

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

Operate the discharge water floor drain system (writein)
Operate the drywell equipment drain pump (writein)

Monitor the liquid radwaste system (waste collection) (writein)
Startup a concentrator/evaporator

Secure a concentrator/evaporator

Perform lineups on the solid radwaste system

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between RADWASTE and the
following:

(CFR: 41.2t041.9/45.7t0 45.8)

CoNdensate Sy St eM . . ..o 2.2
Plant air Sy Sl emMS . ..o 2.1*
Reactor building equipment drains. Plant-Specific ........................... 2.6
Reactor building floor drains: Plant-Specific................................ 2.7
Drywell equipment drains . ...t 2.9
Drywell floordrains . ... 2.9
Reactor water Cleanup ... ...t 2.8
FUEl POOL ..o 2.7
EC S Sy M . . ..ottt 2.6
Auxiliary steam: Plant-Specific .. ... 2.2
Applicable component cooling water System . ..., 2.2
SUPPIESSION POOI oottt 2.3
Auxiliary building floor drains. Plant-Specific ..., 2.2
Auxiliary building equipment drains. Plant-Specific ..., 2.0*
Offgas Sy St emM . ..o 2.3
Circulating water system: Plant-Specific ............. ... ... o i i it 2.3

Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)

None
K nowledge of the effect that aloss or malfunction of

the RADWASTE will have on following:
(CFR: 41.5/45.3)

RWGCU SYStam ... e e 24
CoNdensate Sy St eM . . ..o 2.2
ECCS Sy SaMS . 2.2*
DA N SUMIPS oottt 2.7
Fuel pools: Plant-Specific ..........cco i 21
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SYSTEM: 268000 Radwaste

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of RADWASTE design featur e(s) and/or

K5.

K5.01
K5.02

K6.

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

Al

A1.01
A1.02

A2.

A2.01
A2.02
A2.03

interlockswhich providefor thefollowing:
(CFR: 41.7)

None

Knowledge of the operational implications of the
following conceptsasthey apply to RADWASTE :
(CFR: 41.5/45.3)

Unitsof radiation, doseand doserate ...ttt 2.7
Radiation hazardsand ALARA ConCept ...t 3.1

K nowledge of the effect that aloss or malfunction of
the following will have on the RADWASTE :

(CFR: 41.7)

Applicable component cooling water System . ..., 2.2
Plant air Sy Sl emMS . ..o 2.3
Buildingventilation ............ i i 24
CirCUl NG WatEr . ..ot e 2.1*
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the RADWASTE
controlsincluding:

(CFR: 41.5/45.5)

Radiationlevel . ... 2.7*
FOff-SIterEl@aSE ... oot 2.6*

Ability to (a) predict theimpacts of the following on

the RADWASTE ; and (b) based on those predictions, use
proceduresto correct, control, or mitigatethe
consequences of those abnormal conditions or
operations:

(CFR: 41.5/ 45.6)

SYSEM TUPLUNE . . e e e 2.9
Highturbidity water ........... 2.3
LOSSOf SteamM SUPPIY ..o oo 2.0*

SYSTEM: 268000 Radwaste
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Tasks as noted previously
IMPORTANCE

K/A NO. ABILITY RO
A3. Ability to monitor automatic operations of the

RADWASTE including:

(CFR: 41.7/45.7)

None
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/ 45510 45.8)

A4.01 SUMP I EgraIOrS . . o ottt 34

NUREG 1123, Rev. 2 3.9-20
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SYSTEM: 290002 Reactor Vessel Internals

TASK: Perform heatup/cooldown of reactor vessel

IMPORTANCE
K/A NO. KNOWLEDGE

K1 K nowledge of the physical connections and/or cause-
effect relationships between REACTOR VESSEL INTERNALS
and thefollowing:
(CFR: 41.2t041.9/45.7t0 45.8)

K1.01 Mainsteam system . ...
K1.02 Recirculationsystem ... i
K1.03 Reactor feedwater system ... i
K1.04 HPCI: Plant-Specific ............ ... i i
K1.05 RHR: Plant-Specific ............... ..o o i i
K1.06 HPCS: Plant-Specific ............. ... i i i
K1.07 Isolation condenser: Plant-Specific ............ccovviiiiinnn.
K1.08 RCIC: Plant-Specific ...
K1.09 LPCI: Plant-Specific.............coii i
K1.10 CRD hydraulicsystem ...t
K1.11 CRD MEChanisM . . ...
K1.12 B i e
K1.13 Relief/fsafetyvalves ........... ... o
K1.14 RWGCU .o
K1.15 Nuclear boiler instrumentation . ...............cooiiiiiie...
K1.16 LPCS o
K1.17 ADS L
K1.18 Loss parts monitoring: Plant-Specific ........................
K1.19 TIP
K1.20 Nuclear instrumentation ...,
K2. Knowledge of electrical power suppliestothe
following:

(CFR: 41.7)
None
K3. K nowledge of the effect that aloss or malfunction of

the REACTOR VESSEL INTERNAL Swill have on following:
(CFR: 41.7/ 45.4)

K3.01 Reactorwater level . ...
K3.02 REACIOr PreSSUre ... ot
K3.03 REACIOr POWES . . .o
K3.04 Plantradiationlevels .......... ..
K3.05 Off-siteradiationlevels. ....... ... i
K3.06 PCISINSSSS ..
K3.07 Nuclear boiler instrumentation . ..............cooiiiiiin...

3.9-21
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SYSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K4. Knowledge of REACTOR VESSEL INTERNAL Sdesign

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

K5.

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

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
K6.13
K6.14
K6.15
K6.16
K6.17

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

2/3 corecoveragefollowingaDBA LOCA . ... ..ot 3.7
Separation of fluid flow pathswithinthevessel ............................... 31
CoreorifiCing . ..ot 3.2
Moistureremoval fromgeneratedsteam .................o o i i i 2.8
Natural Circulation .. ... o 33

Knowledge of the operational implications of the
following conceptsasthey apply to REACTOR VESSEL
INTERNALS:

(CFR: 41.5/45.3)

TThermal limits .. ... e e e 35
FisSioN produCt POISONS . . ..o oot 2.9
BUrnablepoisONS ... .. i 2.7
TPCIOMR Plant-Specific ..o e 3.1
Brittlefracture ... 3.1
Heat transfer mechanisms ... i 2.8
TSafety lImits ... 3.9

K nowledge of the effect that aloss or malfunction of
the following will have on the REACTOR VESSEL
INTERNALS:

(CFR: 41.7/45.7)

CRD hydrauliCc System . .. ..o 2.8
CRD MEChaNiSM . . . oo e e e e e 29
ReCirCUlation SysStem .. ... 3.1
Reactor feedwater System . ... 3.0
B it e 3.3
Relief/safety valves ... 3.0
R CU 2.6
Nuclear boiler instrumentation .. ... 29
LIPS o 3.2
HPCI: Plant-Specific ... 3.0
RHR: Plant-Specific ... 3.1
Isolation condenser: Plant-Specific ... 3.0
RCIC: Plant-Specific ... 2.7
LPCI: Plant-Specific . ... 3.1
ADS L 3.1
LOSSPartSMONITONNG ..o oottt 2.0*
TP 25
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SYSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K6.18 Nuclear inStrumentation . ....... ...t e 3.0
K6.19 HPCS: Plant-Specific(BWR-5&06) ... 3.0
K6.20 Main Steam Sy S M . . .o o 2.9

ABILITY
Al. Ability to predict and/or monitor changesin

parameter s associated with operatingthe REACTOR

VESSEL INTERNAL Scontrolsincluding:

(CFR: 41.5/45.5)

None
A2. Ability to (a) predict theimpacts of the following on

the REACTOR VESSEL INTERNALS; and (b) based on those

predictions, use proceduresto correct, control, or

mitigate the consequences of those abnor mal conditions

or operations:

(CFR: 41.5/ 45.6)
A2.01 LOC A i e 3.7
A2.02 TOvVerpressurization tranSient ... ... e 3.6
A2.03 tControl rod drop accident .. ......... oot e 3.6
A2.04 Excessive heatup/cooldownrate . ... 3.7
A2.05 TExceeding thermal limits. . ... ... e 3.7
A2.06 TExceeding safety limits ... ... oo e 4.0
A3. Ability to monitor automatic operations of the REACTOR

VESSEL INTERNAL Sincluding:

(CFR: 41.7/45.7)

None
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)

None
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SYSTEM: 233000 Fuel Pool Cooling and Clean-up

TASK: Lineup residual heat removal supplemental fuel pool cooling

K/A NO.

K1.

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

Monitor residual heat removal supplemental fuel pool cooling
Startup the torus/suppression pool cleanup system (writein)

Stop residual heat removal supplemental fuel pool cooling
Shutdown the torus/suppression pool cleanup system (writein)
Monitor RHR supplemental fuel pool cooling (writein)

Perform lineups on spent fuel pool cooling system

Fill the spent fuel pools

Startup the spent fuel pool cooling system in different pump/heat exchanger combinations
Perform spent fuel pool purification using filter

Perform spent fuel pool purification using demineralizer

Backwash spent fuel pool filter

Change spent fuel pool filter

Replaceresin in spent fuel pool demineralizer

Operate system between refueling pool and spent fuel pool in different lineups
Operate the spent fuel pool skimmer loop

Monitor spent fuel pool cooling system operation

Perform borated water storage tank purification using filter
Perform borated water storage tank purification using demineralizer
Recirculate the spent fuel pool

Lower refueling pool level

Fill and vent the spent fuel pool purification system

Perform spent fuel pool leakage test

Fill the fuel transfer canal

Drain the fuel transfer cana

Perform fuel transfer canal purification

Recirculate fuel transfer canal

Perform decay heat removal using the spent fuel cooling system
Shutdown the spent fuel pool cooling system

Fill the dryer-separator pit

Drain the dryer-separator pit

Conduct nitrogen mixing of spent fuel pool cooling demineralizer resin

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-
effect relationships between FUEL POOL COOLING AND
CLEAN-UP and thefollowing:

(CFR: 41.2t041.9/45.7t0 45.8)

Shutdown cooling system: Plant-Specific .............. ... ... i it 2.6
Residual heat removal system: Plant-Specific ............................... 2.9
Condensate storagetank ... i 2.3
Process sampling SyStem . ... ..o 2.0*

NUREG 1123, Rev. 2 3.9-24
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SYSTEM: 233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1.05 Plant air Sy Sl emMS . ..o 2.2
K1.06 A.C.eleCtrical POWET ...\ e 2.3
K1.07 Condensate system: Plant-Specific ...........co i i i 21
K1.08 Condensatetransfer . ... ... i 25
K1.09 Component coolingWater SyStemMS ... ..ottt 2.6
K1.10 Containment drainage system: Plant-Specific ............................... 2.2
K1.11 Reactor building drainage system: Plant-Specific ............................ 2.3
K1.12 RadwWaste Sy St . . ..o 25
K1.13 Suppression pool cleanup system: Plant-Specific ............................ 2.3
K1.14 Reactor buildingventilation ............. ... . i i 25
K1.15 SOrage PO0IS . oot 2.9
K1.16 Emergency cooling water systems: Plant-Specific ........................... 2.7
K2. Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)
K2.01 Fuel pool cooling pUMPS . ..o oo 2.1*
K2.02 RHR PUMPS . o e 2.8*
K3. K nowledge of the effect that aloss or malfunction of

the FUEL POOL COOLING AND CLEAN-UP will have on

following:

(CFR: 41.7 /45.6)
K3.01 Fuel pool temperature . ... 3.2
K3.02 Fuel pool water level ... ... 3.1
K3.03 Fuel pool water Clarity ... 2.6
K3.04 Fuel pool water Chemistry ... 2.4*
K3.05 Fuel pool water fission product concentration ..................... ... ... 2.6
K3.06 Arearadialion leVElS. . ... ..o 29
K3.07 Suppression pool chemistry: Plant-Specific ............... ... ... ... L. 2.3
K3.08 TRefUEiNGg OPErations ... ... i 29
K4. Knowledge of FUEL POOL COOLING AND CLEAN-UP design

feature(s) and/or interlockswhich providefor the

following:

(CFR: 41.7)
K4.01 REAUNDANCY . ... 24
K4.02 Pool Clarity ... 24
K4.03 Maintenance of adequate pool temperature . .............co i i 2.8
K4.04 Overpressure protection for fuel pool cooling system

I L 2.0*
K4.05 Net positive suction head requirements for fuel pool

COOlIMG PUMIDS . o o ettt ettt 2.1*
K4.06 Maintenance of adequatepool level ............. ... ... . 2.9
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SYSTEM: 233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K4.07 Supplementa heat removal capability ............ ... ... 2.7
K4.08 Pool cooling during loss of coolant accident: BWR-6 ........................ 2.6*
K4.09 Maintenance of filter/demineralizer precoat during low

FIOW CONAILIONS . . . ..o 2.1*
K5. Knowledge of the operational implications of the

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

K6.

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

Al.

Al01
Al.02
Al.03
Al.04
Al.05

following concepts asthey apply to FUEL POOL COOLING
AND CLEAN-UP:
(CFR: 41.5/45.3)

Heat removal MEeChanismS . ... ..o e 25
Pump cavitation ........... 2.1*
Spent fuel decay heat generation. ... 2.6
Demineralizerionexchange ... 2.0*
Mechanica filtrationoperation ............ ... i i 2.1*
Maximumnormal heat 10ad .. ... 25
Maximum (abnorma) heat 102d . ...............c i 25

K nowledge of the effect that aloss or malfunction of
thefollowing will have on the FUEL POOL COOLING AND
CLEAN-UP:

(CFR: 41.7/45.7)

A.C.eleCtrical POWET ...\ e 25
Shutdown cooling system: Plant-Specific ............. ... ..o it 2.2*
Residual heat removal: Plant-Specific ................. ... ... . o i 2.3
Condensate transfer . ... ... e 25
CoNdensate Sy St eM . . ..o 2.1*
Condensate storagetanks . .. ..ottt 24
Component coolingWater SyStemMS . .. ..ottt 2.7
Plant air Syt emMS ... 24
RadwWaste Sy st . . ..o 2.2
Reactor cavity seal failure ... 2.9
NSSSS/PCIS: Plant-Specific ..........coo i 2.3
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operating the FUEL POOL
COOLING AND CLEAN-UP controlsincluding:

(CFR: 41.5/45.5)

Surgetank level ... .. 2.6
POOl LeVEl ... 29
Pool temperature ... ... 3.1
PUMP diSCharge PreSSUNe . . . oot 24
Filter/ demineralize differential pressure ............... ... ..o i 2.4*

NUREG 1123, Rev. 2 3.9-26
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SYSTEM: 233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY
Al.06 Systemflow ...
Al.O7 Systemtemperature . ...
Al.08 Pool chemistry ............c
Al.09 Pool clarity ...
A1.10 Pool activity levels . ... oo
Al111 Suppression pool chemistry: BWR-6 ..........................
A2. Ability to (a) predict theimpacts of the following on

the FUEL POOL COOLING AND CLEAN-UP; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

A2.01 Highpoollevel ........... .. ...
A2.02 Lowpool level ..........c
A2.03 Low surgetank level/highleve ...................... ... ...
A2.04 PUMP D . .
A2.05 ValVeCIOSUIES . . . oo
A2.06 ValVEOPENINGS .« .\t
A2.07 High fuel pool temperature .................. ...
A2.08 Closed coolingwater failure . ...t
A2.09 A.C. electrical power falures ...
A2.10 Refueling bellows seal highflow ..............................
A211 Fuel pool gateseal highflow..................................
A2.12 High filter/ demineralizer differential pressure ..................
A2.13 Low filter/ demineralizer differential pressure...................
A2.14 Lowsystemflow ........... ... i i
A2.15 Highsystemtemperature . ............... ...,
A2.16 Lossof coolant accidentsignal .............. ... ... ..o o
A2.17 Fuel transfer tube drain tank high level/low level:

BWR-6 ..
A2.18 Lowpool clarity .......ooviii
A2.19 Inadequate system/pool chemistry ...,
A3. Ability to monitor automatic oper ations of the FUEL

POOL COOLING AND CLEAN-UP including:
(CFR: 41.7/45.7)

A3.01 ValVe OpEratioN . ...
A3.02 PUMPtrip(S) ..o
A3.03 Systemindicating lightsandalarms ............................

3.9-27
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SYSTEM: 233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11

control room:
(CFR: 41.7/45.5t045.8)

Systemlightsand alarms . ...t 2.6
Sy EM lINEUPS ..ottt 2.3
Sy M I OW o 2.2
POOl LeVEl ... 2.9*
Pool temperature ... 2.7*
SYSIEMIEMPErAIUrE . . . oot e e e e 2.5%
SYSIEM PrESSUNES . . ottt it e et e et e e et e e e e e 2.2*
System differential pressures . ... 2.2*
PUMP OpEratioN . . ... 2.2*
TanK leVEIS . . 25
Closed cooling water temperature . ...ttt 25
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SYSTEM: 261000 Standby Gas Treatment System

TASK: Perform lineups on the standby gas treatment 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
K111
K1.12

K2

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

K3.

K3.01

K3.02

Place the standby gas treatment system in standby readiness

Place the standby gas treatment system in service manually

Monitor the standby gas treatment system following automatic initiation

Remove one standby gas treatment (SGTS) train from service after automatic initiation
Secure the standby gas treatment system (SGTS)

Perform standby gas treatment manual bypass valve operation, and simulated auto act test
Perform standby gas treatment system logic system functional test

Perform one circuit of standby gas treatment system inoperabl e test

IMPORTANCE
KNOWLEDGE RO
K nowledge of the physical connections and/or cause-
effect relationships between STANDBY GASTREATMENT
SYSTEM and thefollowing:
(CFR: 41.2t041.9/45.7t045.8)
Reactor building ventilationsystem ..................oo i i i 34
DYWL 3.2
SUPPIESSION POOI ottt 2.9
Highradiationsamplingsystem ..............c i i i i i 25
Radwaste system: Plant-Specific.............. .. ... o i i i 2.3
High pressure coolant injection system: Plant-
SPECITIC . oot 3.0
Elevated releasestack ......... ... 31
Processradiation monitoring System . ... 2.8
Primary containment isolationsystem.................co i i i o e 3.2
Plant air Syt emMS . ..o 2.2*
Primary containment pressure ... 3.2
Primary containment purge system: Plant-Specific.......................... 3.1
Knowledge of electrical power suppliestothe
following:
(CFR: 41.7)
AN POWEr 2.1*
VAV PO L . v e 1.9*
INItTAtioN [OQIC ..\ e 2.3*
HeEaL ey POWES . . e 1.7*
K nowledge of the effect that aloss or malfunction of
the STANDBY GASTREATMENT SYSTEM will haveon
following:
(CFR: 41.7 /45.6)
Secondary containment and environment differential
PrESSUNE . ittt e et e e e 3.3
Off-SIterel@aSerale . . ..ot e 3.6
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SYSTEM: 261000 Standby Gas Treatment System

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
K3.03 Primary containment pressure: Mark-1&I1 ................ ... ... ... oL 3.2
K3.04 High pressure coolant injection system: Plant-

SPECITIC . oot 3.1
K3.05 Secondary containment radiation/ contaminationlevels ....................... 3.2
K3.06 Primary containment oxygen content: Mark-1&I1 ............................ 3.0
K4. Knowledge of STANDBY GASTREATMENT SYSTEM design

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

K5.

K5.01
K5.02

K6.

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

K6.08
K6.09

feature(s) and/or interlockswhich providefor the
following:
(CFR: 41.7)

Automatic System initiation . .............eui 3.7
Charcoa beddecay heatremova ........... .. i 2.6
MOISEUrE reMOVEl . .. ...t e 25
Radioactive particulatefiltration ............. ... .. . i i i i 2.7
Fissonproduct gasremoval ...........c. i 2.6
Charcoal bed retention . . . ... e 2.4*

Knowledge of the operational implications of the
following conceptsasthey apply to STANDBY GAS
TREATMENT SYSTEM :

(CFR: 41.5/45.3)

Heat removal mechanisms ... 2.3*
Air operated valves: Plant-Specific . ... 2.3*

K nowledge of the effect that aloss or malfunction of
thefollowing will have on the STANDBY GASTREATMENT
SYSTEM :

(CFR: 41.7/45.7)

A.C. dectrical distribution ............ . 29
D.C. electrical distribution . ..........c.o i 2.4*
Emergency diesel generator system . ... 3.0
Processradiation monitoring ... 2.9
Reactor protection system: Plant-Specific.................................. 3.1
Plant air Syl emMS . ..o 24
Primary containment atmosphere sampling system:

Plant-SpecifiC .. ... 2.2*
Reactor vessel level: Plant-Specific ................ ... oo i i 3.1
Primary containment high pressure: Plant-Specific .......................... 3.1
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35
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2.7
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3.0
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31
3.2
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31
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SYSTEM: 261000 Standby Gas Treatment System

Tasks as noted previously
IMPORTANCE
K/A NO. KNOWLEDGE RO
ABILITY
Al. Ability to predict and/or monitor changesin

A1.01
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
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13

A2.14
A2.15

A3.

A3.01
A3.02

parameter s associated with operating the STANDBY GAS
TREATMENT SYSTEM controlsincluding:
(CFR: 41.5/45.5)

Sy M I OW o 2.9
Primary containment pressure ...ttt 3.1
tOff-sitereleaselevels .. ... 32
Secondary containment differential pressure .......... ... oo 3.0
Primary containment oxygen level: Mark-1&I1............................... 2.7*
Drywell and suppression chamber differential pressure:

Y T 2.7
SBGTStran temperature . ...ttt e e 2.8

Ability to (a) predict theimpacts of the following on

the STANDBY GASTREATMENT SYSTEM ; and (b) based on
those predictions, use proceduresto correct, control,

or mitigate the consequences of those abnor mal

conditions or operations:

(CFR: 41.5/ 45.6)

Low system flow ... ..o o 2.9
Highsystemflow ... 2.9
Hightraintemperature . ... 2.9
Hightrainmoisturecontent . .............c i i 25
AN IS . oo 3.0
ValVECIOSUIES . . . ettt e 2.9*
A.C.electrical fallure ... ... 2.7*
D.C.dectrical faillure .......... ... 2.4*
Plantair systemfailure ............ .. i i 2.4*
Low reactor water level: Plant-Specific .................. ... ... .. o0 3.1
High containment pressure ... 3.2
High fuel pool ventilation radiation: Plant-Specific. .......................... 3.2
High secondary containment ventilation exhaust

FAdiAliON . . ... e 34
High system pressure: Plant-Specific ................ ..o i 3.0
High arearadiation by refuel bridge: Plant-Specific........................... 3.0

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

Sy M I OW oo 3.2
Fan St .. 3.2
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31
3.2
3.8
3.3
2.9*

3.0
29

31
31
3.2
2.7
31
2.9*
2.8
2.7*
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3.2
3.3
34

3.7

3.2
34

3.3
31
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SYSTEM: 261000 Standby Gas Treatment System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE
A3.03 NV alVE OPEIalION . . v
A3.04 SYSIEM IEMPErAIUNE . . . oo e e e e
A4. Ability to manually operate and/or monitor in the

A4.01
A4.02
A4.03
A4.04
A4.05

A4.06
A4.07
A4.08
A4.09

control room:
(CFR: 41.7/45.5t045.8)

tOff-sitereleaselevels: Plant-Specific ...
SUCHIONVAIVES . . .o e e e e
0
Primary containment pressure ...ttt
Drywell to suppression chamber/torus differential

pressure; Mark-1, 0l ..o oo
Reactor building differential pressure ................c o i i i
Sy M I OW o
SYSIEMIEMPErAIUrE . . . oot e e e e
Ventilation valves/dampers ... ...
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SYSTEM: 290003 Control Room HVAC

TASK: Perform system lineups

K/A NO.

K1.

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

K1.05
K1.06
K1.07

K2

K2.01
K2.02
K2.03

K3.

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

K4.

K4.01
K4.02

K5.

K5.01

K5.02

Place system in standby operating mode

IMPORTANCE
KNOWLEDGE RO

K nowledge of the physical connections and/or cause-

effect relationships between CONTROL ROOM HVAC and the
following:

(CFR: 41.2t041.9/45.7t0 45.8)

Radiation MONItOrS . . . ... 34
Chlorine amonia detectors: Plant-Specific.............. ... ..ot 2.9
Remoteair intakes: Plant-Specific .............. ... ... .. o i i i 2.8
Nuclear steam supply shut off system (NSSSS/PCIS):

Plant-SpecifiC .. ... 3.2
Component coolingWater SyStemMS ... ..ottt 2.8
Plant air Sy Sl emMS . ..o 2.6
Fire protection ... .o 2.9

Knowledge of electrical power suppliestothe

following:

(CFR: 41.7)

NS 2.2*
Chiller Units . ... ... e 2.4*
Motor operated valves. Plant-Specific ............... ... ... ... o o o 1.9*

K nowledge of the effect that aloss or malfunction of
the CONTROL ROOM HVAC will have on following:
(CFR: 41.7 /45.6)

Control room habitability ............co i i 35
Computer/instrumentation: Plant-Specific............... ...t 3.3
Control FOOM tEMPEraIUrE . . . . oottt e 2.9
CONtrOl FOOM PrESSUNE . . o v vttt ettt ettt 2.8*

Knowledge of CONTROL ROOM HVAC design feature(s)
and/or interlockswhich providefor the following:

(CFR: 41.7)
System initiations/reconfiguration: Plant-Specific ........................... 3.1
Control FOOM tEMPEraIUrES . . ..ottt 2.4*

Knowledge of the operational implications of the
following concepts asthey apply to CONTROL ROOM HVAC
(CFR: 41.5/45.3)

Airborne contamination (e.g., radiological, toxic gas,

SMOKE) CONLIOl . . oot 3.2
Differential pressurecontrol ............ .. i i 2.8
3.9-33 NUREG 1123, Rev.
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3.3
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3.2
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SYSTEM: 290003 Control Room HVAC

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO
K5.03 Temperature CONtrol . .. ..o 2.6
K®6. K nowledge of the effect that aloss or malfunction of

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

Al

A1.01
A1.02
Al.03
A1.04
A1.05

A2.

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

A3.

A3.01
A3.02

the following will have on the CONTROL ROOM HVAC::
(CFR: 41.7/45.7)

Electrical pOWEr ... .o 2.7
Component coolingWater SyStemMS ... ..ottt 2.7
Plant air Sy Sl emMS . ..o 24
Fireprotection: Plant-Specific ........... ... . o i i i i 2.6
ABILITY

Ability to predict and/or monitor changesin
parameter s associated with operatingthe CONTROL ROOM
HVAC controlsincluding:

(CFR: 41.5/45.5)

Filter differential pressure ... 2.1*
Fan differential pressure ... 2.1*
AreatemMpPEratUureS . .. .. ..ottt 2.6
CONtrOl FOOM PrESSUNE . . o v vttt ettt ettt 25
Radiation monitoring (CONtrol ro0M) . ...t e 3.2

Ability to (a) predict theimpacts of the following on
the CONTROL ROOM HVAC ; and (b) based on those
predictions, use proceduresto correct, control, or
mitigate the consequences of those abnor mal conditions
or operations:

(CFR: 41.5/ 45.6)

Initiation/reconfiguration ... ............ueueiiiii e 3.1
Extreme environmental conditions .. ........ ... 31
Initiation/reconfigurationfailure .......... ... 34
Initiation/failure of fire protectionsystem ... 3.1

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

Initiation/reconfiguration .. ..............uuuiiii e 3.3
Initiation/failure of fire protectionsystem ... 3.0

NUREG 1123, Rev. 2 3.9-34

2.7

29
29
2.6
2.8

2.1*
2.1*
2.6
2.8
3.3

3.2
34
3.6
3.3
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SYSTEM: 290003 Control Room HVAC

Tasks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RO
A4. Ability to manually operate and/or monitor in the

control room:

(CFR: 41.7/45.5t045.8)
A4.01 INitiate/rESEt QY SO . L e 3.2
A4.02 AN . 2.8
A4.03 REPOSIION damIPErsS . ..o 2.8
A4.04 Environmental conditions . ...... ... 2.8
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4.1

295024
295025
295026
295027
295028
295029
295030
295031
295032
295033
295034
295035
295036
295037

295038
500000

Emergency Plant Evolutions

High Drywell Pressure

High Reactor Pressure

Suppression Pool High Water Temperature

High Containment Temperature (Mark 111 Containment Only)
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
Secondary Containment Ventilation High Radiation
Secondary Containment High Differential Pressure
Secondary Containment High Sump / Area Water Level
SCRAM Condition Present and Reactor Power Above APRM
Downscale or unknown

High Off-Site Release Rate

High Containment Hydrogen Concentration
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EPE:

K/A NO.

EK1.

EK1.01
EK1.02

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
EK2.18
EK2.19
EK2.20

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05
EK3.06
EK3.07
EK3.08
EK3.09

295024 High Drywell Pressure

IMPORTANCE

KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply toHIGH DRYWELL
PRESSURE :

(CFR: 41.8t041.10)

Drywell integrity: Plant-Specific.........cc.c......
Containment building integrity: Mark-IlI.............

Knowledge of theinterrelations between HIGH DRYWEL L
PRESSURE and the following:
(CFR: 41.7/ 45.8)

HPCI (FWCI): Plant-SpecCifiC.......ccccovvvrrenenne
HPCS: Plant-SpecifiC......ccccovvieivrnennnine,
LPCS: Plant-SpecCifiC.....cccevvrveivnireieninnn,
RHR/LPCI......cooieieneirreieireieireereeineeens

Emergency generators...........ccoceeereneenennens
PCISINSSSS.......cooierireeeirresesie e

ADS: Plant-SpecifiC.....ccccevvvreeieneniniene,
Suppression pool makeup: Plant-Specific..............
A.C. distribution..........ccocoveeennirenenenee

Drywell spray (RHR) logic: Mark-1&11.................
Suppression pool cooling.........ccoveeeeeeeenn.
Suppression pool spray: Plant-Specific...............
Containment pressure: Mark-Il1.........cccoeueee.
Containment spray logic: Plant-Specific..............
SPDS/ERIS/CRIDS: Plant-SpecificC......cccooevennee
Auxiliary building isolation logic: Plant-Specific...
Ventilation.........cocoeeennnnenencccienens

Feedwater and condensate: Plant-Specific.............
D.C. digtribution: Plant-Specific........c.cccou.....

Knowledge of the reasonsfor the following responses
asthey apply toHIGH DRYWELL PRESSURE :
(CFR: 41.5/45.6)

Drywell spray operation: Mark-1&1...................
Suppression pool spray operation: Plant-Specific.....
Containment venting: Mark-I11...........c.cccoen...
TEmergency depressurization.............c.cccerenee..
TRPV flooding........cooceenrereeeneennsereeeneenes

Reactor SCRAM ......ccveeerrrererereeee s

Drywell venting.........ccccceeeeeenessnnnens

Containment spray: Plant-Specific........c...........
Auxiliary building isolation: Plant-Specific.........
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3.9
3.7
3.8
3.9
3.9
3.9
3.9
4.0
29
35
4.2
35
3.8
3.9
3.8
3.2
3.0
3.3
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2.8
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3.6
3.7
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4.0*
35
3.7
31
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EPE: 295024 High Drywell Pressure

IMPORTANCE
K/A NO. ABILITY
EAL Ability to operate and/or monitor thefollowing as

they apply toHIGH DRYWEL L PRESSURE:
(CFR: 41.7/ 45.6)

EA1.01 HPCI (FWCI): Plant-SpecCifiC.......cccoovvvrieurnne

EA1.02 HPCS: Plant-SpecifiC......ccccovvieivrnennnine,

EA1.03 LPCS: Plant-SpecCifiC....ccccevvrveivnireceninnn,

EA1.04 RHR/LPCI......oiirrriererireecie e

EA1.05 RPS....coce e

EA1.06 Emergency generators..........cocoveeereerenenienens

EA1.07 PCISINSSSS.......cooierereeeisireneeee s

EA1.08 ADS: Plant-SpecifiC......ccccovvvreeiininiriene,

EA1.09 Suppression pool makeup: Plant-Specific..............

EA1.10 A.C. distribution..........ccocoveeennirenenenee

EA1.11 Drywell spray: Mark-1&11.......ccccovvrrerennn.

EA1.12 Suppression pool spray: Mark-1&I1....................

EA1.13 Suppression pool cooling.........ccoveeeereeenn

EA1.14 Drywell ventilation system.........cccceveeenenee

EA1.15 Containment/drywell atmospheric monitoring............

EA1.16 Conta nment/drywell vacuum breakers...................

EA1.17 Containment spray: Plant-Specific........c...........

EA1.18 Containment ventilation system: Mark-I11.............

EA1.19 Containment atmosphere control: Plant-Specific.......

EA1.20 Standby gas treatment/FRV'S: Plant-Specific...........

EA1.21 Recirculation system (LPCI loop select logic):
Plant-SpeCifiC.......ccovveenreeierseeeens

EA1.22 D.C. digtribution: Plant-Specific.........cccou.....

EA2. Ability to determine and/or interpret the following as

they apply toHIGH DRYWEL L PRESSURE:
(CFR: 41.10/43.5/45.13)

EA2.01 Drywell preSsure........oeeeeeveeeenesesieienene

EA2.02 Drywell temperature..........ccovveveerereeennes

EA2.03 Suppression pool leve..........cccveeceneninne.

EA2.04 Suppression chamber pressure: Plant-Specific..........

EA2.05 Suppression chamber air-space temperature: Plant-
SPECITIC..uiiiiieeirr e

EA2.06 Suppression pool temperature............cooevevenene.

EA2.07 Containment radiation levels: Mark-111................

EA2.08 Drywell radiation levels..........ccccoceevvvrennne.

EA2.09 Containment pressure: Mark-I11..........ccccuu....

EA2.10 Containment temperature: Mark-I11.....................
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4.1*
3.8
4.0
4.1
3.9
3.7
3.8
3.9
29
34
4.2*
3.8
3.6
34
3.6
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3.9
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2.7

4.2*
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3.8
3.9

3.6
4.1
34
3.6
4.0*
3.7

4.0
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3.9
3.9
4.0
3.7
3.9
3.9
3.0
3.6
4.2*
3.8
3.6
35
3.7
34
3.9
3.6
34
3.6

3.8
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4.4
4.0
38
3.9

3.7
41
39
4.0
4.1*
39



EPE: 295025 High Reactor Pressure

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
EK1 Knowledge of the operational implications of the

following conceptsasthey apply toHIGH REACTOR

PRESSURE :

(CFR: 41.8t041.10)
EK1.01 Pressure effects on reactor power..................... 39 4.0
EK1.02 Reactor vessel integrity.......cocvevvveienniencns 4.1 4.2
EK1.03 Safety/relief valve tail pipe temperature/pressure

relationships......cccoovveeieneneseecenesees 3.6 3.8
EK1.04 Decay heat generation..........ccccvveecererenas 3.6 39
EK1.05 TExceeding safety limits........ccccocvvvnnenenee 4.4  4.7*
EK1.06 Pressure effects on reactor water level.............. 35 3.6
EK2. Knowledge of theinterrelations between HIGH REACTOR

PRESSURE and the following:
(CFR: 41.7/ 45.8)

EK2.01 RPS....coee e 4.1 41
EK2.02 Isolation condenser: Plant-Specific.................. 42  45*
EK2.03 RRCS: Plant-SpecifiC.....coovieivrereniinicine, 4.0 4.3
EK2.04 ARI/RPT/ATWS: Plant-SpeCific.......ccocovverenenenes 39 4.1*
EK2.05 Safety/relief valves. Plant-Specific................. 41 42
EK2.06 HPCI: Plant-SpecifiC.......ccocveevvveivnirinenne 3.8 3.8
EK2.07 RCIC: Plant-SpecifiC......cccccvvvrvcvrriernnnne, 3.7 3.7
EK2.08 Reactor/turbine pressure regulating system: Plant-

SPECITIC..uiiirieei e 3.7 3.7
EK?2.09 REACtOr POWES ..o 39 39
EK2.10 SPDS/ERIS/CRIDS/GDS: Plant-Specific.................. 29 32
EK2.11 Reactor water level........cccoovvnnnnnnene, 35 3.6
EK3. Knowledge of the reasonsfor the following responses

asthey apply toHIGH REACTOR PRESSURE :
(CFR: 41.5/45.6)

EK3.01 Safety/relief valve opening.........coccveveiveeene. 4.2 4.3*
EK3.02 Recirculation pump trip: Plant-Specific.............. 39 4.1
EK3.03 HPCI operation: Plant-Specific........c..c.ccoveue.. 3.8 3.8
EK3.04 Isolation condenser initiation: Plant-Specific....... 45  47*
EK3.05 RCIC operation: Plant-Specific.........cccoevrvnee. 3.6 3.7
EK3.06 Alternaterod insertion: Plant-Specific.............. 42 4.4*
EK3.07 tRRCsinitiation: Plant-Specific.......c.ccccceeuee. 3.3 3.7
EK3.08 Reactor/turbine pressure regulating system operation.. 35 35
EK3.09 Low-low set initiation: Plant-Specific............... 3.7 3.7
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EPE:

K/A NO.

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05
EA1.06
EA1.07
EA1.08

EA2.

EA2.01
EA2.02
EA2.03
EA2.04
EA2.05
EA2.06

295025 High Reactor Pressure

IMPORTANCE
ABILITY

Ability to operate and/or monitor thefollowing as
they apply to HIGH REACTOR PRESSURE:
(CFR: 41.7/ 45.6)

Main steam linedrains..........cccovveverreneenes
Reactor/turbine pressure regulating system............
Safety/relief valves. Plant-Specific.................
HPCI: Plant-Specific.......ccocveevvveienirieenne

RCIC: Plant-SpecifiC......ccccovevrvivrriernenne,
Isolation condenser: Plant-Specific..................
ARI/RPT/ATWS:. Plant-SpecificC........ccceovevevrnnne.
TRRCS: Plant-SpeCifiC......ccoeveeerrecerennennn.

Ability to determine and/or interpret the following as
they apply to HIGH REACTOR PRESSURE:
(CFR: 41.10/43.5/45.13)

ReaCtor Pressure........oooveeeeeeeeeseeseneene
ReaCtOr POWEY ..o
Suppression pool temperature............ccoevevenene.
Suppression pool leve..........cceveeieneninne.
Decay heat generation..........cccoeeeevnereeiene.
Reactor water level.........cccovvvnvnnnenene.
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RO

29
3.8
4.4*
3.8
3.7
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4.1
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4.3*
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3.9
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3.8
4.4
39
3.7
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41
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EPE: 295026 Suppression Pool High Water Temperature

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EK1 Knowledge of the operational implications of the
following concepts asthey apply to SUPPRESSION POOL
HIGH WATER TEMPERATURE :
(CFR: 41.8t041.10)

EK1.01 PUmp NPSH.......cccoinerrrreereenees 3.0 34
EK1.02 Steam condensation.........c.ccceeevererinenenenes 35 3.8
EK2. Knowledge of theinterrelations between SUPPRESSION

POOL HIGH WATER TEMPERATURE and the following:
(CFR: 41.7/45.8)

EK2.01 Suppression pool cooling.........ccoveererieeenn. 39 4.0
EK2.02 Suppression pool spray: Plant-Specific............... 3.6 3.8
EK2.03 Suppression chamber pressure: Mark-1&11.............. 3.2 3.6
EK2.04 SPDSERIS/CRIDS/GDS: Plant-Specific.........c........ 25 2.8
EK2.05 Containment pressure: Mark-Il1.........cccocuueee. 3.0 3.3
EK2.06 Suppression pool leve..........coccveeeeneninne. 35 3.7
EK3. Knowledge of the reasonsfor the following responses

asthey apply to SUPPRESSION POOL HIGH WATER

TEMPERATURE:

(CFR: 41.5/45.6)
EK3.01 Emergency/normal depressurization..................... 3.8 4.1
EK3.02 Suppression pool cooling.........cccveeeeeeeenn. 39 4.0
EK3.03 Suppression pool spray: Plant-Specific............... 35 3.8
EK3.04 TSBLC INjECtioN.....coeereereserereeeeeeeae 3.7 4.1*
EK3.05 Reactor SCRAM.......ovrrerneereeiereiine 39 4.1

ABILITY
EAL Ability to operate and/or monitor thefollowing as

they apply to SUPPRESSION POOL HIGH WATER TEMPERATURE:
(CFR: 41.7/45.6)

EA1.01 Suppression pool cooling.........ccoveenerieeenns 4.1 4.1
EA1.02 Suppression pool spray: Plant-Specific............... 3.6 3.8
EA1.03 Temperature Monitoring........coveeeerereerenens 3.9* 39
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)

EA2.01 Suppression pool water temperature.................... 41  4.2*
EA2.02 Suppression pool leve..........cccveeceneninne. 3.8 39
EA2.03 ReaCctor pressure.........coeeeeeveeeenesiesennens 39 4.0
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EPE:

K/A NO.

EK1.

EK1.01
EK1.02
EK1.03

EK2

EK2.01
EK2.02
EK2.03
EK2.04

EK3.

EK3.01
EK3.02
EK3.03

EAL

EA1.01
EA1.02
EA1.03

EA2.

EA2.01
EA2.02
EA2.03
EA2.04

295027 High Containment Temperature (Mark Il Containment Only)

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the

following concepts asthey apply toHIGH CONTAINMENT
TEMPERATURE (MARK |1l CONTAINMENT ONLY):
(CFR: 41.8t041.10)

Equipment environmental qualifications: Mark-Ill.....
Reactor water level measurement: Mark-I11............
Containment integrity: Mark-11......................

Knowledge of theinterrelations between HIGH

CONTAINMENT TEMPERATURE (MARK 111 CONTAINMENT ONLY)
and thefollowing:

(CFR: 41.7/ 45.8)

Containment spray: Plant-Specific........c...........
Componentsinternal to the containment: Mark-111.....
Containment ventilation/cooling: Mark-I11............
SPDSERIS/CRIDSGDS: Mark-1l1........ccoveeeurenenes

Knowledge of the reasonsfor the following responses

asthey apply toHIGH CONTAINMENT TEMPERATURE (MARK
[11 CONTAINMENT ONLY):

(CFR: 41.5/45.6)

Emergency depressurization: Mark-I11.................
Containment spray: Plant-Specific........c...........
Reactor SCRAM: Mark-I11.........ccccovvrnninnne

ABILITY

Ability to operate and/or monitor thefollowing as

they apply to HIGH CONTAINMENT TEMPERATURE (MARK 111
CONTAINMENT ONLY):

(CFR: 41.7/ 45.6)

Containment spray: Plant-Specific........c...........
Containment ventilation/cooling: Mark-I11............
Emergency depressurization: Mark-I11.................

Ability to determine and/or interpret the following as

they apply to HIGH CONTAINMENT TEMPERATURE (MARK 111
CONTAINMENT ONLY):

(CFR: 41.10/43.5/45.13)

Containment temperature: Mark-111....................
Containment pressure: Mark-1l1.........cccceuueee.
Reactor pressure: Mark-I11........cccccvvvvvennee.
Containment radiation levels: Mark-lll...............

NUREG 1123, Rev. 2 4.1-8

RO

25
3.0
3.8

3.2
3.2
35
2.6

3.7
3.2
3.7

3.2
35
35

3.7
3.7
3.3
3.3

2.7
3.2
3.8

34
3.3
3.7
3.2

3.8
3.2
3.7

34
35
3.8

3.7
3.7
3.3
3.7



EPE:

K/A NO.

EK1.

EK1.01
EK1.02

EK2

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05
EK3.06

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05

EA2.

EA2.01
EA2.02
EA2.03

295028 High Drywell Temperature

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply toHIGH DRYWELL
TEMPERATURE :

(CFR: 41.8t041.10)

Reactor water level measurement............coeuenee.
Equipment environmental qualification.................

Knowledge of theinterrelations between HIGH DRYWELL
TEMPERATURE and thefollowing:
(CFR: 41.7/ 45.8)

TDrywell spray: Mark-1&I1......coveeevereenee.
Componentsinternal to the drywell....................
Reactor water level indication.............ccccc.....
Drywell ventilation...........cccoceeeeerrerinnnnas
SPDS/ERIS/CRIDS/GDS: Plant-Specific........cc........

Knowledge of the reasonsfor the following responses
asthey apply toHIGH DRYWELL TEMPERATURE :
(CFR: 41.5/45.6)

Emergency depressurization............c.cccvevveenene
RPV flooding.......cccovveeeivncnenenisinieiennns

tDrywell spray operation: Mark-1&I1...................
Increased drywell cooling.........ccoeeeveriennne
Reactor SCRAM ..o

ABILITY

Ability to operate and/or monitor thefollowing as
they apply to HIGH DRYWELL TEMPERATURE :
(CFR: 41.7/ 45.6)

Drywell spray: Mark-1&11.......cccovvrrrrennn.
Drywell ventilation system.........ccccevveeenennee
Drywell cooling system........cccveevvvreicnnnen.
Drywell preSsure.......oeeeeeveeeesenesieienene

Ability to determine and/or interpret the following as
they apply to HIGH DRYWELL TEMPERATURE :
(CFR: 41.10/43.5/45.13)

Drywell temperature..........ccovvevrerereeeeenes

ReaCtor Pressure........oovveeeeeeseeneseneene
Reactor water level.........occoeevvvvceceneene,

4.1-9

RO

35
29

3.7
3.2
3.6
3.6
2.3*

3.6
35
3.6
3.6
3.6
34

3.8
3.9
3.9
3.9
3.7

4.0*
3.8
3.7
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3.7
31

4.1
3.3
3.8
3.6
25

3.9
3.8
3.9
3.8
3.7
3.7

3.9
3.8
3.9
4.0
3.7

4.1*
3.9
3.9

2 |



EPE: 295028 High Drywel Temperature

IMPORTANCE
K/A NO. ABILITY
EA2.04 Drywell preSsure........oeeeeeveeeeseseseeienene
EA2.05 Torus/suppression chamber pressure: Plant-Specific...
EA2.06 Torus/suppression chamber air space temperature:
Plant-SpeCific.......ccoveeenveieiinsiceeens

NUREG 1123, Rev. 2 4.1-10



EPE: 295029 High Suppression Pool Water Level

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1 Knowledge of the operational implications of the

following concepts asthey apply to HIGH SUPPRESSION

POOL WATER LEVEL :

(CFR: 41.8t041.10)
EK1.01 Containment integrity.......c.ccoeevvecerereeeennn. 34 3.7
EK2. Knowledge of theinterrelations between HIGH

SUPPRESSION POOL WATER LEVEL and thefollowing:
(CFR: 41.7/ 45.8)

EK2.01 RHR/LPCI......cooieieneirreieireieireereeineeens 3.0 33
EK2.02 HPCI: Plant-Specific.......ccocvevvveivnirinenne 34 3.6
EK2.03 HPCS: Plant-SpecifiC......ccccovvieivrnennnine, 3.3 35
EK2.04 Suppression pool cleanup system: Plant-Specific...... 2.4* 2.4*
EK2.05 Conta nment/drywell vacuum breakers................... 31 3.3
EK2.06 SRV'sand discharge piping........cccovvevererenene 34 35
EK2.07 Drywell/containment water level............cceue... 31 3.2
EK2.08 Drywell/suppression chamber ventilation............... 2.6 29
EK2.09 RCIC: Plant-SpecifiC......cccccvvvrvcvrriernnnne, 31 3.2
EK3. Knowledge of the reasonsfor the following responses

asthey apply to HIGH SUPPRESSION POOL WATER LEVEL :
(CFR: 41,5/ 45.6)

EK3.01 Emergency depressurization............c.cccvevveenene 35 3.9*

EK3.02 L owering suppression pool water levdl................. 3.6 4.0

EK3.03 Reactor SCRAM ..o 34 35
ABILITY

EAL Ability to operate and/or monitor thefollowing as

they apply to HIGH SUPPRESSION POOL WATER LEVEL :
(CFR: 41.7/45.6)

EA1.01 HPCI: Plant-SpecifiC.......ccocvevvveienirinenne 3.4* 35
EA1.02 HPCS: Plant-SpecifiC......ccccovvieivicennnine, 31 31
EA1.03 RHR/LPCI......cooieieirreinireieneeireeireeens 29 3.0
EA1.04 RCIC: Plant-SpecifiC......ccccovevvvcvnrinnenne, 34 35
EA2. Ability to determine and/or interpret the following as

they apply to HIGH SUPPRESSION POOL WATER LEVEL :
(CFR: 41.10/43.5/ 45.13)

EA2.01 Suppression pool water levd............cceeunee. 3.9* 3.9*
EA2.02 ReaCctor pressure.........coeeeeeveeeenesiesennens 35 3.6
EA2.03 Drywell/containment water level..........c.cceue... 34 35
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EPE:

K/A NO.

EK1.

EK1.01
EK1.02
EK1.03

EK2

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07
EK2.08
EK2.09

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05
EK3.06
EK3.07

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05

295030 L ow Suppression Pool Water L evel

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to LOW SUPPRESSION
POOL WATER LEVEL:

(CFR: 41.8t041.10)

Knowledge of theinterrelations between L OW
SUPPRESSION POOL WATER LEVEL and thefollowing:
(CFR: 41.7/ 45.8)

HPCI: Plant-Specific.......ccocvevvveivnirinenne

RCIC: Plant-SpecifiC......ccccovevrvivrriernenne,
LPCS....ooirerereirereeeree e
RHR/LPCI......cooieieneirreieireieireereeineeens

HPCS: Plant-SpecifiC......ccccovvieivrnennnine,
Suppression pool make-up: Mark-111...................
Downcomer/ horizontal vent submergence................
SRV discharge submergence..........c.ccceevrvrereeen
SPDS/ERIS/CRIDS/GDS: Plant-Specific........cc.......

Knowledge of the reasonsfor the following responses

asthey apply to LOW SUPPRESSION POOL WATER LEVEL:

(CFR: 41.5/45.6)

Emergency depressurization............c.cccvevveenene

HPCI operation: Plant-Specific..........ccccoveue..

RCIC operation: Plant-Specific........cccoevrvnee.
HPCS operation: Plant-Specific.........cccoevvunene
Suppression pool make-up operation: Mark-111.........

ABILITY

Ability to operate and/or monitor thefollowing as
they apply to LOW SUPPRESSION POOL WATER LEVEL:
(CFR: 41.7/ 45.6)

ECCS systems (NPSH considerations): Plant-Specific...
RCIC: Plant-SpecifiC......ccccovevvvcvnrinnenne,

HPCS: Plant-SpecifiC......ccccovvieivicennnine,

Suppression pool make-up system: Mark-111............

NUREG 1123, Rev. 2 4.1-12

RO

3.8*
35
3.8

3.8
3.7
3.8
3.7
3.8
3.9*
35
35
25

3.8
35
3.6
35
3.6
3.6
35

3.6
34
34
4.0
35

4.1*
3.8
4.1*

3.9
3.8
3.9
3.8
3.9
3.9*
3.8
3.8
2.8

4.1
3.7
3.7
35
3.6
3.8
3.8

3.8
35
34
4.0
35



EPE: 295030 L ow Suppression Pool Water L evel

IMPORTANCE
K/A NO. ABILITY RO SRO
EA1.06 Condensate storage and transfer (make-up to the
suppression pool): Plant-Specific..........c........ 34 34
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 pool leve..........cocveeceneninne. 41  4.2*
EA2.02 Suppression pool temperature............ccoeveveneee. 39 39
EA2.03 ReaCctor pressure.........ccoeeeeeeveeeenesieneneens 37 39
EA2.04 Drywell/ suppression chamber differential pressure:

Mark-1& 1 .....coouerririieirireeerreeieiene 35 3.7
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EPE: 295031 Reactor Low Water L evel

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1 Knowledge of the operational implications of the

following concepts asthey apply to REACTOR LOW WATER

LEVEL :

(CFR: 41.8t041.10)
EK1.01 Adequate core cooling.........cceevvveeirerenennes 46*  4.7*
EK1.02 Natura circulation: Plant-Specific.........c........ 3.8 4.1
EK1.03 Water level effects on reactor power.................. 3.7 4.1
EK2. Knowledge of theinterrelations between REACTOR LOW

WATER LEVEL and thefollowing:

(CFR: 41.7/45.8)
EK2.01 Reactor water level indication.............ccccc..... 4.4 4.4
EK?2.02 ReaCctor pressure.........ccoeeeeeeveeeenesieneneens 3.8 39
EK?2.03 LOW Pressure Core SPray.......coceeeeeeeveseenennes 4.2 4.3*
EK2.04 Reactor coreisolation cooling: Plant-Specific....... 4.0 4.1
EK2.05 Low pressure coolant injection (RHR).................. 4.2 4.3
EK2.06 High pressure (feedwater) coolant injection

(FWCI/HPCI): Plant-SpecifiC......ccoveiererinnens 4.1 4.2
EK2.07 High pressure core spray: Plant-Specific............. 4.0 4.1
EK2.08 Automatic depressurization system............cce..... 42 4.3
EK2.09 Recirculation system: Plant-Specific................. 3.3 34
EK2.10 Redundant reactivity control: Plant-Specific......... 4.0 4.0
EK2.11 Reactor protection system.........cccccvveevenee, 4.4%  4.4*
EK2.12 Primary containment isolation system/ Nuclear steam

SUPPlY SHULOFf ... 45  45*
EK2.13 ARI/RPT/ATWS: Plant-SpeCificC.......ccocovverenenenes 4.1 4.2
EK2.14 Emergency generators..........cocoveeereenenenienens 3.9 4.0
EK2.15 A.C. distribution: Plant-Specific.................... 3.2 3.2
EK2.16 Reactor water level contral............ccccceeeennee 4.1 41
EK3. Knowledge of the reasonsfor the following responses

asthey apply to REACTOR LOW WATER LEVEL :
(CFR: 41.5/45.6)

EK3.01 Automatic depressurization system actuation........... 3.9 4.2*
EK3.02 COre CoOVErage......couvuruererenerienerieerieenene 4.4* 4.7
EK3.03 Spray Co0liNG......coeeveeeneririreeerreens 4.1 4.4*
EK3.04 Steam COOlING.....oovvveeeeerereeie e 4.0 4.3*
EK3.05 Emergency depressurization............c.cccveuveeeene 42 4.3
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EPE:

K/A NO.

EAL

EA1.01
EA1.02

EA1.03
EA1.04
EA1.05
EA1.06
EA1.07
EA1.08
EA1.09
EA1.10
EA1.11
EA1.12
EA1.13

EA2.

EA2.01
EA2.02
EA2.03
EA2.04

295031 Reactor Low Water Level

IMPORTANCE
KNOWLEDGE

Ability to operate and/or monitor thefollowing as
they apply to REACTOR LOW WATER LEVEL :
(CFR: 41.7/ 45.6)

Low pressure coolant injection (RHR): Plant-Specific.

LOW Pressure Core SPray ........ceeererereneneneenes

High pressure core spray: Plant-Specific.............
Reactor coreisolation system: Plant-Specific........
Automatic depressurization system............c.......
Safety/relief valves.......coovveeeevnecienne,

Alternate injection systems. Plant-specific..........
Isolation condenser: Plant-Specific..................
Control rod drive..........ccceeeeeeeeeenecnnnns

Ability to determine and/or interpret the following
asthey apply to REACTOR LOW WATER LEVEL :
(CFR: 41.10/43.5/45.13)

Reactor water level.........cocovvvrenenee
Reactor pOWer.........ccceveereniereeine
Reactor pressure.........ooceveeeeeeeseenen.
Adequate core cooling..........cccceueeennee

4.1-15

RO

4.4

4.5*
4.4
4.3*
4.3*
4.4
3.7*
3.8
3.3*
3.6
41
39
4.3*

4.6*
4.0

4.2*
4.6*
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4.4

4.5*
4.4
4.2
4.3*
4.4
3.7*
39
3.5%
3.7
41
4.1*
4.3*

4.6*
4.2*
4.2*
4.8*
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EPE:

K/A NO.

EK1.

EK1.01
EK1.02
EK1.03

EK1.04

EK2

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07
EK2.08

EK3.

EK3.01
EK3.02
EK3.03

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05

295032 High Secondary Containment Area Temperature

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to HIGH SECONDARY
CONTAINMENT AREA TEMPERATURE:

(CFR: 41.8t041.10)

Personnel protection..........c.cceeveevrererienene
TRadiation releases........cooeeevvecireeecinenn.

Knowledge of theinterrelations between HIGH SECONDARY
CONTAINMENT AREA TEMPERATURE and thefallowing:
(CFR: 41.7/ 45.8)

Areal/ro0m COOIENS........ccverureeureenenererineeaas

Secondary containment ventilation.....................

Fire protection system..........ccoceevvvecvrveennn
PCISINSSSS.......oorereeireeiree et
Temperature sensitive instrumentation.................
Areatemperature monitoring system....................

L eak detection system concept: Plant-Specific........
Systems required for safe shut-down...................

Knowledge of the reasonsfor the following responses

asthey apply to HIGH SECONDARY CONTAINMENT AREA
TEMPERATURE :

(CFR: 41.5/45.6)

ABILITY

Ability to operate and/or monitor thefollowing as

they apply to HIGH SECONDARY CONTAINMENT AREA
TEMPERATURE :

(CFR: 41.7/ 45.6)

Areatemperature monitoring system....................

L eak detection system concept: Plant-Specific........
Secondary containment ventilation....................

Fire protection system..........ccoceevvvecvreennnn,

Affected systems so asto isolate damaged portions....

NUREG 1123, Rev. 2 4.1-16

RO

3.6
3.6

357
31

35
3.6
3.3
3.6
3.2
3.3
3.6
3.8

35
3.6
3.8

3.6
34
3.7
3.3
3.7

3.8
4.0

3.9?
3.6

3.6
3.7
34
3.8
34
34
3.8
3.9

3.8
3.8
3.9*

3.7
35
3.7
34
3.9



EPE:

K/A NO.

EA2.

EA2.01
EA2.02
EA2.03

ABILITY

Ability to determine and/or interpret the following as
they apply to HIGH SECONDARY CONTAINMENT AREA

TEMPERATURE :
(CFR: 41.10/43.5/ 45.13)

Areatemperature.............ccce.....
Equipment operability...............
Cause of high areatemperature

295032 High Secondary Containment Area Temperature

IMPORTANCE

4.1-17

RO

3.8*
3.3
3.8
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3.8
35
4.0

2



EPE: 295033 High Secondary Containment Area Radiation Levels

K/A NO.

EK1.

EK1.01
EK1.02
EK1.03

EK2

EK2.01
EK2.02
EK2.03
EK2.04

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05

ABILITY

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05
EA1.06
EA1.07
EA1.08

NUREG- 1123,

IMPORTANCE
KNOWLEDGE RO

Knowledge of the operational implications of the
following conceptsasthey apply to HIGH SECONDARY
CONTAINMENT AREA RADIATION LEVELS:

(CFR: 41.8t041.10)

Component environmental qudifications................ 24
Personnel protection..........c.cceeveevrererienene 39
TRadiation releases........cooeeevvecireeecinenn. 3.9

Knowledge of theinterrelations between HIGH SECONDARY
CONTAINMENT AREA RADIATION LEVEL Sand thefollowing:
(CFR: 41.7/ 45.8)

Arearadiation monitoring system...........ceeveee. 3.8
Process radiation monitoring system................... 3.8
Secondary containment ventilation: Plant-Specific.... 3.7
Standby gas treatment system/FRVS..................... 39

Knowledge of the reasonsfor the following responses

asthey apply to HIGH SECONDARY CONTAINMENT AREA
RADIATION LEVELS:

(CFR: 41.5/45.6)

Emergency depressurization............c.cccvevveenene 3.3
Reactor SCRAM ..o 35
Isolating affected systems.........cccovvevveeieneee 3.8
Personnel evacuation............cccceeenenenenenen. 4.0
Emergency plan........ooveeeeeecccenenenen, 3.6

Ability to operate and/or monitor thefollowing as

they apply toHIGH SECONDARY CONTAINMENT AREA
RADIATION LEVELS:

(CFR: 41.7/ 45.6)

Arearadiation monitoring system...........cceceueee. 39
Process radiation monitoring system................... 3.7
Secondary containment ventilation..................... 3.8
SBGT/FRVS.....oirrrereereireeeseeseeeneene 4.2*
Affected systems so asto isolate damaged portions.... 3.9
Portabl e radiation monitoring instruments............. 2.9*
Personnel dosimetry.......ccccoeevveevennenienene 35
Control room ventilation: Plant-Specific............. 3.6
Rev. 2 4.1-18

2.8*
4.2*
4.2*

4.0
4.1
39
4.2

35
3.6
39
4.4
4.5%

4.0
3.8
3.8
4.2
4.0
3.1*
3.6
3.8



EPE:

K/A NO.

EA2.

EA2.01
EA2.02
EA2.03

ABILITY

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)

Arearadiation levels..............

295033 High Secondary Containment Area Radiation Levels

IMPORTANCE

Equipment operability.......ccccccoceeevreririnnnnn.

tCause of high arearadiation

4.1-19

RO

3.8
31
3.7
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3.9
3.2
4.2

2



EPE: 295034 Secondary Containment Ventilation High Radiation

K/A NO.

EK1.

EK1.01
EK1.02

EK2

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05

ABILITY

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05

NUREG- 1123,

IMPORTANCE
KNOWLEDGE RO

Knowledge of the operational implications of the
following concepts asthey apply to SECONDARY
CONTAINMENT VENTILATION HIGH RADIATION :
(CFR: 41.8t041.10)

Personnel protection..........c.cceeveevrererienene 3.8
TRadiation releases........ccocveveeeccrcveienene. 41

Knowledge of theinterrelations between SECONDARY
CONTAINMENT VENTILATION HIGH RADIATION and the
following:

(CFR: 41.7/ 45.8)

Process radiation monitoring system................... 39
Arearadiation monitoring system...........ceeveee. 3.8
SBGT/FRVS: Plant-SpecifiC......cccccevvverirennnae 4.3*
Secondary containment ventilation..................... 39
Fuel building ventilation: Mark-111.................. 35
PCISINSSSS: Plant-SpecCifiC.......cccovevnerenen. 39

Knowledge of the reasonsfor the following responses

asthey apply to SECONDARY CONTAINMENT VENTILATION
HIGH RADIATION :

(CFR: 41.5/45.6)

I solating secondary containment ventilation........... 3.8
Starting SBGT/FRV'S: Plant-Specific.......cou..... 4.1
Personnel evacuation............cccceeenenenenenen. 4.0*
Fuel building ventilation: Plant-Specific............ 3.7
Manua SCRAM and depressurization: Plant-Specific.... 3.6

Ability to operate and/or monitor thefollowing as

they apply to SECONDARY CONTAINMENT VENTILATION HIGH
RADIATION :

(CFR: 41.7/ 45.6)

Arearadiation monitoring system...........cceceueee. 3.8
Process radiation monitoring system................... 39
Secondary containment ventilation..................... 4.0
SBGT/FRVS: Plant-SpecifiC......cccocevvvererininas 4.1*
Fuel building ventilation: Plant-Specific............ 3.8
Rev. 2 4.1-20

41
4.4

4.2
3.9
4.5*
3.9
3.7
4.2

41
41
4.4
3.8
39

3.8
4.0
3.9
4.2*
3.8



EPE: 295034 Secondary Containment Ventilation High Radiation

IMPORTANCE

K/A NO. ABILITY RO
EA2. Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT VENTILATION HIGH

RADIATION :

(CFR: 41.10/43.5/45.13)
EA2.01 Ventilation radiation levels............c.cccuueeee. 3.8
EA2.02 Cause of high radiation levels..............c......... 3.7

4.1-21 NUREG 1123, Rev.

4.2
4.2*
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EPE: 295035 Secondary Containment High Differential Pressure

K/A NO.

EK1.

EK1.01
EK1.02

EK2

EK2.01
EK2.02
EK2.03
EK2.04

EK3.

EK3.01
EK3.02

ABILITY

EAL

EA1.01
EA1.02

EA2.

EA2.01
EA2.02

NUREG- 1123,

IMPORTANCE
KNOWLEDGE RO

Knowledge of the operational implications of the
following concepts asthey apply to SECONDARY
CONTAINMENT HIGH DIFFERENTIAL PRESSURE :
(CFR: 41.8t041.10)

Secondary containment integrity..........c.ccceeeue.. 39
TRadiation release........cocoveeveeerecenirenene 37

Knowledge of theinterrelations between SECONDARY
CONTAINMENT HIGH DIFFERENTIAL PRESSURE and the
following:

(CFR: 41.7/ 45.8)

Secondary containment ventilation..................... 3.6
SBGT/FRVS.....orertireereireeireeseeeneene 3.6
TOff-siterelease rate.........ccoeevverenrereeenne. 33
Blow-out panels. Plant-Specific..........ccccovne.. 3.3

Knowledge of the reasonsfor the following responses
asthey apply to SECONDARY CONTAINMENT HIGH
DIFFERENTIAL PRESSURE :

(CFR: 41.5/45.6)

Blow-out panel operation: Plant-Specific............. 2.8
Secondary containment ventilation response............ 3.3

Ability to operate and/or monitor thefollowing as

they apply to SECONDARY CONTAINMENT HIGH DIFFERENTIAL
PRESSURE:

(CFR: 41.7/ 45.6)

Secondary containment ventilation system.............. 3.6
SBGT/FRVS.....oirrrereereireeeseeseeeneene 38

Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT HIGH DIFFERENTIAL
PRESSURE:

(CFR: 41.8t041.10)

Secondary containment pressure: Plant-Specific....... 3.8
tOff-sitereleaserate: Plant-Specific................ 2.8%
Rev. 2 4.1-22

4.2*
4.2

3.6
3.8
4.1
3.7

31
35

3.6
3.8

39
4.1



EPE: 295036 Secondary Containment High Sump/Area Water Level

K/A NO.

EK1.

EK1.01
EK1.02

EK2

EK2.01
EK2.02
EK2.03

EK3.

EK3.01
EK3.02
EK3.03
EK3.04

ABILITY

EAL

EA1.01

EA1.02
EA1.03
EA1.04

EA2.

EA2.01
EA2.02
EA2.03

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following concepts asthey apply to SECONDARY
CONTAINMENT HIGH SUMP/AREA WATER LEVEL :
(CFR: 41.8t041.10)

Radiation releases.........ccocovnvvrerrerinene
Electrical ground/ circuit malfunction................

Knowledge of theinterrelations between SECONDARY
CONTAINMENT HIGH SUMP/AREA WATER LEVEL and the
following:

(CFR: 41.7/ 45.8)

Secondary containment equipment and floor drain system
Post-accident sampling system: Plant-Specific........
RaOWaSE.......cocvrrerierrece e

Knowledge of the reasonsfor the following responses

asthey apply to SECONDARY CONTAINMENT HIGH SUMP/AREA

WATER LEVEL :
(CFR: 415/ 45.6)

Emergency depressurization............c.cccvevveenene
Reactor SCRAM ..o

Isolating affected systems.........cccovvevreevenee
Pumping secondary containment sSUMpS...................

Ability to operate and/or monitor thefollowing as

they apply to SECONDARY CONTAINMENT HIGH SUMP/AREA
WATER LEVEL :

(CFR: 41.7/ 45.6)

Secondary containment equipment and floor drain

Affected systems so asto isolate damaged portions....
RaOWaSE.......cocvrreriirree e
Radiation monitoring: Plant-Specific.................

Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT HIGH SUMP/AREA
WATER LEVEL :

(CFR: 41.10/43.5/45.13)

Operability of components within the affected area..
Water level in the affected area...................
Cause of the high water level..............c.......

4.1-23 NUREG 1123, Rev.

RO

29
2.6*

31
2.6
2.8

2.6
2.8
35
31

3.2
35
2.8
31

3.0
31
34

31
2.8*

3.2
29
31

2.8
2.8
3.6
34

3.3
3.6
3.0
34

3.2
31
3.8

2



EPE: 295037 SCRAM Condition Present and Reactor Power Above APRM Downscale

or Unknown
IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
EK1 Knowledge of the operational implications of the

following conceptsasthey apply to SCRAM CONDITION

PRESENT AND REACTOR POWER ABOVE APRM DOWNSCALE OR
UNKNOWN: :

(CFR: 41.8t041.10)

EK1.01 Reactor pressure effects on reactor power............. 41* 4.3
EK1.02 Reactor water level effects on reactor power.......... 41* 4.3
EK1.03 Boron effects on reactor power (SBLC)................. 4.2 4.4*
EK1.04 Hot shutdown boron weight: Plant-Specific............ 34 3.6
EK1.05 Cold shutdown boron weight: Plant-Specific........... 34 3.6
EK1.06 Cooldown effects on reactor power..................... 4.0  4.2*
EK1.07 Shutdown Margin..........ceeeveveveneneeeseennnns 34 3.8
EK2. Knowledge of theinterrelations between SCRAM

CONDITION PRESENT AND REACTOR POWER ABOVE APRM
DOWNSCALE OR UNKNOWN and thefollowing:
(CFR: 41.7/ 45.8)

EK2.01 RPS....ocrerrete e 4.2 4.3
EK2.02 RRCS: Plant-SpeCifiC......ccccovvvvvereererenienn, 4.0 4.2
EK2.03 ARI/RPT/ATWS: Plant-SpeCific.......ccccovverenenenes 4.1 4.2*
EK2.04 SBLC SySteM.....cocoeireeiririrereneeeeieisirerenas 4.4 45
EK2.05 CRD hydraulic system.........cccoceevevrererieennnen. 4.0 4.1
EK2.06 CRD mechaniSmsS.........covveveneneeeeeeeeeesererenens 35 3.6
EK2.07 Neutron monitoring System..........ccocceeeeveeenne. 40 40
EK2.08 SPDS/ERIS/CRIDS/GDS: Plant-Specific.................. 2.7 31
EK2.09 Reactor water level........ccoovvnnnnnnene, 4.0 4.2
EK?2.10 ReaCctor pressure.........ooeeeeveeeenesienennenes 3.8 41
EK2.11 RMCS: Plant-SpecifiC.....ccocvvvvvveveirininenne 3.8 39
EK2.12 Rod control and information system: Plant-Specific... 3.6 3.8
EK2.13 Alternate boron injection methods: Plant-Specific.... 34 4.1
EK2.14 RPIS: Plant-SpecifiC....ccoovvvvrviecerneennn, 3.6 39
EK3. Knowledge of the reasonsfor the following responses

asthey apply to SCRAM CONDITION PRESENT AND REACTOR
POWER ABOVE APRM DOWNSCALE OR UNKNOWN :
(CFR: 415/ 45.6)

EK3.01 Recirculation pump trip/runback: Plant-Specific...... 4.1 4.2
EK3.02 SBLCINJECHON.....cceceeereceeirereriereeieine 4.3*  45*
EK3.03 Lowering reactor water level............cccccvvunee. 41*  45*
EK3.04 Hot shutdown boron weight: Plant-Specific............ 3.2 3.7
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EPE: 295037 SCRAM Condition Present and Reactor Power Above APRM Downscale

or Unknown
IMPORTANCE
K/A NO. KNOWLEDGE
EK3.05 Cold shutdown boron weight: Plant-Specific...........
EK3.06 Maintaining heat sinks external to the containment....
EK3.07 Various alternate methods of control rod insertion:
Plant-SpeCific.......ccovveenveeiinsicieeens

EK3.08 ATWScircuitry: Plant-Specific.......c.ccocvennen.

ABILITY
EAL Ability to operate and/or monitor thefollowing as

they apply to SCRAM CONDITION PRESENT AND REACTOR
POWER ABOVE APRM DOWNSCALE OR UNKNOWN :
(CFR: 41.7/45.6)

EA1.01 Reactor Protection System.........ccccccoveevevenene.

EA1.02 RRCS: Plant-SpeCifiC......ccccovvvvverieerenerinnns

EA1.03 ARI/RPT/ATWS:. Plant-SpecificC.......cccceevevevrenne.
EA1.04 1S 2] I S

EA1.05 CRD hydraulics systems..........coceevevrerireeenenns

EA1.06 Neutron monitoring System..........ccocceevvveeenne

EA1.07 RMCS: Plant-SpecifiC.....ccocvvvvrvevevrininenne

EA1.08 Rod control and information system: Plant-Specific...
EA1.09 SPDS/ERIS/CRIDS/GDS: Plant-Specific........cc........
EA1.10 Alternate boron injection methods: Plant-Specific....
EA1.11 PCISINSSSS......oooieeireeireeiree s

EA2. Ability to determine and/or interpret the following as

they apply to SCRAM CONDITION PRESENT AND REACTOR
POWER ABOVE APRM DOWNSCALE OR UNKNOWN :
(CFR: 41.10/43.5/ 45.13)

EA2.01 REACtOr POWES ...t
EA2.02 Reactor water level.........coovvvnnnnnnene,
EA2.03 SBLC tank [evel........coceeerrreecicinireae
EA2.04 Suppression pool temperature............covevevenene.
EA2.05 Control rod position.........cceeeveereresieeenns
EA2.06 ReaCctor pressure.........ccoeeeeeeeeeenesiesennenes
EA2.07 Containment conditiong/isolations.....................

4.1-25

RO

3.2
3.8

4.2
3.6*

4.6*
3.8
4.1*
4.5*
39
4.1*
39
3.6
2.8*
3.7
35

4.2*
4.1*
4.3*
4.0*
4.2*
4.0

4.0
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3.7
41

4.3*
3.9*

4.6*
4.0
4.1*
4.5*
4.0
41
4.0
3.6
30
39
3.6

4.3*
4.2*
4.4
4.1*
4.3*
41

4.2*

2



EPE: 295038 High Off-Site Release Rate

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1 Knowledge of the operational implications of the

following concepts asthey apply to HIGH OFF-SITE

RELEASE RATE :

(CFR: 41.8t041.10)
EK1.01 Biological effects of radioisotopeingestion.......... 25 31
EK1.02 tProtection of the general public...................... 4.2 4.4*
EK1.03 tMeteorological effects on off-siterelease............ 2.8 3.8
EK2. Knowledge of theinterrelations between HIGH OFF-SITE

RELEASE RATE and thefollowing:

(CFR: 41.7/ 45.8)
EK2.01 RaOWaSE.......coceeeeeeiee e 31 34
EK2.02 (O {07 SESVES (< 0 IS 3.6 3.8
EK2.03 Plant ventilation systems..........ccoccevvvveennee 3.6 3.8
EK2.04 Stack-gas monitoring system: Plant-Specific.......... 39 4.2
EK2.05 tSite emergency plan.......cccooveeccrerencennnen. 3.7 4.7*
EK2.06 Process liquid radiation monitoring system............ 34 3.7
EK2.07 Control room ventilation.............cccevereeunee 35 3.7
EK2.08 SPDSERIS/CRIDS/GDS: Plant-Specific.........c........ 26 31
EK2.09 Post accident sample system (PASS): Plant-Specific... 2.9* 3.5*
EK2.10 Condenser air removal system..........cccoeeeeenee 3.2 34
EK2.11 MSIV leakage control: Plant-Specific................. 31 34
EK2.12 Feedwater leakage control: BWR-6..................... 35 3.8
EK3. Knowledge of the reasonsfor the following responses

asthey apply toHIGH OFF-SITE RELEASE RATE:
(CFR: 41.5/45.6)

EK3.01 tlmplementation of site emergency plan................. 3.6 4.5*

EK3.02 System isolations.........oeeevveeeereninenennns 39 4.2

EK3.03 Control room ventilation isolation: Plant-Specific... 3.7 39

EK3.04 tEmergency depressurization............ccccceeeeerenens 3.6 39
ABILITY

EAL Ability to operate and/or monitor thefollowing as

they apply to HIGH OFF-SITE RELEASE RATE :
(CFR: 41.7/45.6)

EA1.01 Stack-gas monitoring system: Plant-Specific.......... 39 4.2
EA1.02 tMeteorological instrumentation............c..coee.... 3.0* 3.8
EA1.03 Process liquid radiation monitoring system............ 3.7 39
EA1.04 SPDS/ERIS/CRIDS/GDS: Plant-Specific.........c........ 2.8 3.2
EA1.05 Post accident sample system (PASS): Plant-Specific... 3.0* 3.5*
EA1.06 Plant ventilation...........cooeeeeeccecenneene 35 3.6
EA1.07 Control room ventilation: Plant-Specific............. 3.6 3.8
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EPE:

K/A NO.

EA2.

EA2.01
EA2.02
EA2.03
EA2.04

295038 High Off-Site Release Rate

IMPORTANCE
ABILITY

Ability to determine and/or interpret the following as
they apply to HIGH OFF-SITE RELEASE RATE :
(CFR: 41.10/43.5/45.13)

TOff-SIte it
1TTotal number of curiesreleased.............ccuee.....
TRadiation |eVElS.......ccoeoeeeeeeeeeeee e

SOUICE Of Off-SILE FEIEASE. ... e e e e e e e e e e e ettt

4.1-27

RO

3.3*
2.5%
3.5%
4.1*
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4.3*
3.3*
4.3*
4.5*
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EPE: 500000 High Containment Hydr ogen Concentration

K/A NO.

EK1L

EK1.01

EK2.

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07
EK2.08
EK2.09

EK3.

EK3.01
EK3.02
EK3.03
EK3.04
EK3.05
EK3.06
EK3.07
EK3.08

EAL

EA1.01
EA1.02
EA1.03
EA1.04
EA1.05
EA1.06
EAL1.07

IMPORTANCE
Knowledge

Knowledge of the operational implications of the

following concepts asthey apply to HHGH CONTAINMENT
HYDROGEN CONCENTRATIONS:

(CFR: 41.8t041.10)

Containment INtEgItY . ...ttt e e e

Knowledge of theinterrelations between HIGH
CONTAINMENT HYDROGEN CONCENTRATIONS thefallowing:
(CFR: 41.7/45.8)

Containment hydrogen monitoring Systems . ..........oiiineerriinnnennnn
Containment oXygen Monitoring SyStems . ......cvveetiiie i iiiineeannns
Containment Atmosphere Control System ...,
Drywell recirculatingfan .. ...
Hydrogen and oxygenrecombiners ........... ...
WetWell Spray Sy stem . ...
Drywell Vent Sy stem . ...
Wet Well vent system ... e e
Drywell nitrogen purge System ... ...t

Knowledge of thereasonsfor thefollowing responses as

they apply to HIGH PRIMARY CONTAINMENT HYDROGEN
CONCENTRATIONS:

(CFR: 41.5/45.6)

Initiation of containment atmosphere control system .........................
Operation of drywell recirculatingfans ............... ... o i,
Operation of hydrogen and oxygen recombiners. .........ooovveveiiinnnennnn.
Emergency depressurization .. ........uint et
Operation of wet well (suppression pool) Sprays ........covvevveveiiinnnennnn.
Operationof wetwell vent . ... e e
Operationof drywell vent . ... ...
Operation of drywell nitrogen purgesystem ..........c.ccoiiiin i ennnn.

Ability to operate and monitor thefollowing asthey apply
toHIGH CONTAINMENT HYDROGEN CONTROL:
(CFR: 41.7/ 45.6)

Primary containment hydrogen instrumentation ..............................
Primary containment oxygen instrumentation................... ... ...
Containment atmospherecontrol system. ...t
Drywell recirculatingfans . ... i
WEIWE L SraYS ..o

DrYWEI SOraY S .« .ottt e
NitrOgEN PUIgE SY St M . . oottt e e
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3.9

35
35
34
29
3.3
34
3.7
3.6
3.3

3.3
3.0
35
3.9
34
3.7
3.7
3.6

3.3
3.2
3.2
29
3.3
34
3.3



EPE: 500000 High Containment Hydrogen Concentration

IMPORTANCE
K/A NO. Knowledge

EA2 Ability to determineand / or interpret thefollowing

RO

SRO

asthey apply to HIGH PRIMARY CONTAINMENT HYDROGEN CONCENTRATIONS:

(CFR: 41.10/43.5/ 45.13)

EA2.01 Hydrogen monitoring system availability ..................

EA2.02 Oxygen monitoring system availability ....................

EA2.03 Combustiblelimitsfordrywell ...........................

EA2.04 Combustible limitsfor wetwell ..........................
4.1-29
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35
35
3.8
3.3
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4.2

295001
295002
295003
295004
295005
295006
295007
295008
295009
295010
295011
295012
295013
295014
295015
295016
295017
295018
295019
295020
295021
295022
295023
600000

Abnormal Plant Evolutions

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

Partial or Complete Loss of A.C. Power

Partial or Complete Loss of D.C. Power

Main Turbine Trip

SCRAM

High Reactor Pressure

High Reactor Water Level

Low Reactor Water Level

High Drywell Pressure

High Containment Temperature (Mark 111 Containment Only)
High Drywell Temperature

High Suppression Pool Water Temperature
Inadvertent Reactivity Addition

Incomplete SCRAM

Control Room Abandonment

High Off-Site Release Rate

Partia or Complete Loss of Component Cooling Water
Partial or Complete Loss of Instrument Air

Inadvertent Containment | solation

Loss of Shutdown Cooling

Loss of Control Rod Drive Pumps

Refueling Accidents

Plant Fire On Site

4.2-1 NUREG 1123, Rev.

page

4.2-3

4.2-5

4.2-7

4.2-9

4.2-10
4.2-12
4.2-14
4.2-16
4.2-18
4.2-19
4.2-21
4.2-22
4.2-23
4.2-24
4.2-26
4.2-28
4.2-29
4.2-31
4.2-33
4.2-35
4.2-37
4.2-39
4.2-40
4.2-42
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APE: 295001 Partial or Complete L oss of Forced Core Flow Circulation

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the
following conceptsasthey apply to PARTIAL OR
COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION::
(CFR: 41.8t041.10)

AK1.01 Natural circulation...........cccceeeerenecnnes 35 3.6
AK1.02 Power/flow distribution.............ccccceeeenenenene 33 35
AK1.03 TThermal limits.......ccoooeenncecnnncenes 3.6 4.1
AK1.04 tLimiting cycle oscillation: Plant-Specific........... 25 3.3
AK2. Knowledge of theinterrelations between PARTIAL OR

COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION and the

following:

(CFR: 41.7/45.8)

AK2.01 Recirculation system..........ccccveevevveeriennne 3.6 3.7
AK2.02 Nuclear boiler instrumentation............c.ccceeenee 32 33
AK2.03 Reactor water level.........cccovvvnvnnnenene. 3.6 3.7
AK2.04 Reactor/turbine pressure regulating system: Plant-

SPECITIC. it 3.3 3.3
AK2.05 LPCI loop select logic: Plant-Specific............... 3.2 3.6
AK2.06 REACtOr POWES ..o 3.8 3.8
AK2.07 Coreflow indication..........c.coevvererererenene. 34 34
AK2.08 Standby liquid control: BWR-1.........ccccceeunee 2.5* 2.8
AK3. Knowledge of the reasonsfor the following responses

asthey apply to PARTIAL OR COMPLETE LOSS OF FORCED
CORE FLOW CIRCULATION :
(CFR: 415/ 45.6)

AK3.01 Reactor water level response..........c.cccveveenne. 34 3.6
AK3.02 Reactor power reSpoNSe.........coeeeveeeeriereenene 37 3.8
AK3.03 [dle1oop fIOW......coeeeeceeee 2.8 29
AK3.04 Reactor SCRAM ..o 34 3.6
AK3.05 Reduced loop operating requirements: Plant-Specific.. 3.2 3.6
AK3.06 Coreflow indication..........c.coovrerererenenene. 29 3.0
ABILITY
AAL Ability to operate and/or monitor the following asthey apply to PARTIAL OR COMPLETE

LOSS OF FORCED CORE FLOW CIRCULATION :
(CFR: 41.7/45.6)

AA1.01 Recirculation system..........cocveevvveeeriennne 35 3.6
AA1.02 RPS.....ooiierereeres e 33 33

4.2-3 NUREG 1123, Rev. 2



APE:

K/A NO.

AA1.03
AAL104
AAL1.05
AA1.06
AA1.07
AA1.08

AA2.

AA201
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06

295001 Partial or Complete L oss of Forced Core Flow Circulation

IMPORTANCE
ABILITY

RMCS: Plant-SpecifiC.....ccocvevvvvevevrininenne

Rod control and information system: BWR-5&6..........
Recirculation flow control system.....................
Neutron monitoring System..........ccoceceevreennn

Nuclear boiler instrumentation system.................
Standby liquid control: BWR-1........ccccceeeunee

Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSSOF FORCED CORE
FLOW CIRCULATION :

(CFR: 41.10/43.5/45.13)

Power/flow map.......ccoeeeeeienenenesinieiennns

Neutron MoNitoring.......c.cceeeeverereenerenenns

Actual core flow........cccecrrenenrineninene

Individua jet pump flows: Not-BWR-1&2...............
Jet pump operability: Not-BWR-1&2....................
Nuclear boiler instrumentation............c.ccceeenene

NUREG 1123, Rev. 2 4.2-4

RO

2.6
2.6
3.3
3.3
31
2.5*

35
31
3.3
3.0
31
3.2

2.7
2.8
3.3
34
3.2
2.8

3.8
3.2
3.3
31
34
3.3



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

295002 L oss of Main Condenser Vacuum

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following concepts asthey apply to LOSSOF MAIN
CONDENSER VACUUM :

(CFR: 41.8t041.10)

Plant efficiency......ccccoeevviecencecncnne,
Turbine efficiency......cccccvveeeenvceeienens
Lossof heat SInK.......cccveevenenerenereniresenene
Increased offgas flOw........cccceevveccicriiee.

Knowledge of theinterrelations between LOSS OF MAIN
CONDENSER VACUUM and the following:
(CFR: 41.7/ 45.8)

Main turbing........ccoceeeeeveeei e
PCISINSSSS.......coooeteeeereeesee s

Vacuum drag (low conductivity drain): Plant-Specific.
Reactor recirculation system: Plant-Specific.........
Seal steam: Plant-SpecifiC.......ccocovvvvivierienenn

Knowledge of the reasonsfor the following responses

asthey apply to LOSS OF MAIN CONDENSER VACUUM :

(CFR: 41.5/45.6)

Reactor SCRAM: Plant-Specific......ccccvevvvvrienene
TUrbINE TP c.ce e

Reactor feedpump turbine trip: Plant-Specific........
Bypassvave closure.........cooveeecveenene,

Main steam isolation valve: Plant-Specific...........
Air gector flow......ccveevveenveicerieene

Decreased main generator output............cc.eeee....
Recirculation system run-backs: Plant-Specific.......
Reactor power reduction.............ccceeeeeeerenen.

4.2-5

RO

2.1*
2.2*
3.6
3.0

35
31
35
3.2
2.7
2.6
31
31
24
2.4*
2.6

3.7
34
3.3
34
34
29
24
2.8
3.2
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25
25
3.8
3.3

35
3.2
3.6
3.3
2.7
2.7
31
3.2
24
25
2.7

3.8
34
3.3
3.6
34
29
25
29
3.2
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APE:

K/A NO.

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06
AA1.07
AA1.08
AA1.09

AA1.10

AA2.

AA201
AA2.02
AA2.03
AA2.04

295002 L oss of Main Condenser Vacuum

IMPORTANCE
KNOWLEDGE

Ability to operate and/or monitor thefollowing as
they apply to LOSS OF MAIN CONDENSER VACUUM :
(CFR: 41.7/ 45.6)

Condensate system
Offgas system

RPS.

PCISINSSSS s
Mainturbine e
Reactor/turbine pressure regulating system

Condenser circulating water system

Recirculating flow control system ...

Reactor manual control/rod control and information

Feedwater system: Plant-Specific ...

Ability to determine and/or interpret the following as
they apply to LOSS OF MAIN CONDENSER VACUUM :
(CFR: 41.10/43.5/45.13)

Condenser vacuum/absolute pressure....................
Reactor power: Plant-Specific.........ccoceevevnee.
GENErator QUELPUL.......ccveerveereeerieseeierienens

Offgas system flow.......ccvveecevvcceninnns

NUREG 1123, Rev. 2 4.2-6

2.6
29
34
3.3
3.2
3.0
31
2.6

24
2.7

29
3.2
23
2.8

RO

2.6
29
35
34
3.2
31
29
2.7

24
2.7

31
3.3
24
29

SRO



APE: 295003 Partial or Complete Loss of A.C. Power

K/A NO.

AK1.

AK1.01
AK1.02
AK1.03

AK1.04
AK1.05
AK1.06

AK2.

AK2.01
AK2.02
AK2.03
AK2.04
AK2.05
AK2.06

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06
AK3.07

ABILITY

AAL

AA101
AA1.02
AA1.03

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to PARTIAL OR
COMPLETE LOSSOF A.C. POWER :

(CFR: 41.8t041.10)

Effect of battery discharge rate on capacity..........
Load shedding.........cccovvveneeeieennnnnens
Under voltage/degraded voltage effects on electrical

Electrical bus divisional separation..................
Failsafe component design.........ccceevvereeenne
Station blackout: Plant-Specific.........c.........

Knowledge of theinterrelations between PARTIAL OR

COMPLETE LOSSOF A.C. POWER and thefollowing:

(CFR: 41.7/45.8)

Station batteries.......ocovvrrerererererenienes
Emergency generators...........ccoceeereneenennens
A.C. electrical distribution system...................
A.C. dectrical loads.........coonnrnrenenene.
Isolation condenser: Plant-Specific..................
D.C. electrical l0ads.........cocvvurerrereneene.

Knowledge of the reasonsfor the following responses

asthey apply to PARTIAL OR COMPLETE LOSSOF A.C.

POWER :
(CFR: 415/ 45.6)

Manua and auto bustransfer...........ccceeveunne.
Selectivetripping....c.covveeenveneecenennns

Load shedding.........cccovveneneeierennennns

Ground iSolation..........ccceveeveeeeeieieereinnns

Reactor SCRAM.........oeeeveieieceee e,
Containment isolation...........cccceevevevveennnnn.
Initiation of isolation condenser: Plant-Specific....

Ability to operate and/or monitor thefollowing as

RO

2.7
31

29
31
2.6
3.8

3.2
4.1*
3.7
34
3.8*
34

3.3
29
35
3.0
3.7
3.7
3.8*

they apply to PARTIAL OR COMPLETE LOSSOF A.C. POWER :

(CFR: 41.7/ 45.6)
A.C. electrical distribution system...................

Emergency generators...........cccceeerenieneneens
Systems necessary to assure safe plant shutdown.......

4.2-7

3.7
4.2*
4.4

NUREG 1123, Rev.

29
34

3.2
3.2
2.7
4.0*

3.3
4.2*
3.9
35
4.0
35

35
31
3.6
3.2
3.7
3.7
4.0*

3.8
4.3*
4.4

2



APE: 295003 Partial or Complete Loss of A.C. Power

IMPORTANCE
K/A NO. ABILITY RO SRO
AAL04 D.C. electrica distribution system................... 3.6 3.7
AA2, Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSSOF A.C. POWER :
(CFR: 41.10/43.5/ 45.13)

AA2.01 Cause of partial or completeloss of A.C. power....... 34 3.7
AA2.02 Reactor power / pressure/ and leve.................... 42 4.3
AA2.03 Battery status: Plant-Specific........c.cccovveee. 3.2 35
AA2.04 System liNEUPS........cocvveeeeveriririeeeereeenes 35 3.7
AA2.05 Whether apartial or completeloss of A.C. power has

OCCUITE. ...t 3.9 4.2

NUREG 1123, Rev. 2 4.2-8



APE: 295004 Partial or Complete Loss of D.C. Power

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the
following conceptsasthey apply to PARTIAL OR

AK1.01
AK1.02
AK1.03
AK1.04
AK1.05
AK1.06

AK2.

AK2.01
AK2.02
AK2.03

AK3.

AK3.01
AK3.02
AK3.03

ABILITY

AAL

AA101
AA1.02
AA1.03

AA2.

AA201
AA2.02
AA2.03
AA2.04

COMPLETE LOSSOF D.C. POWER:

(CFR: 41.8to

TAutomatic load shedding: Plant-Specific
Redundant D.C. power supplies. Plant-Specific

41.10)

Electrical bus divisional separation..................
Effect of battery discharge rate on capacity.......
Loss of breaker protection..........cccccvvvevnee.
Prevention of inadvertent system(s) actuation upon
restoration of D.C. POWES.........cceevrerereen.

Knowledge of theinterrelations between PARTIAL OR
COMPLETE LOSSOF D.C. POWER and the following:

(CFR: 41.7/45.8)

Battery charger.......ccovvveeeecnensieenenen,
Batteries.......oveeneeeeerseeieeeieins

D.C. busloads.

Knowledge of the reasonsfor the following responses
asthey apply to PARTIAL OR COMPLETE LOSSOF D.C.

POWER:

(CFR: 415/ 45.6)

tLoad shedding: Plant-Specific..........ccccureneeee.
Ground isolation/fault determination..................
Reactor SCRAM: Plant-Specific......ccccvevvvvrienene

Ability to operate and/or monitor thefollowing as

29
3.2
29
2.8
3.3

3.3

31
3.0
3.3

2.6
29
31

they apply to PARTIAL OR COMPLETE LOSSOF D.C. POWER :
(CFR: 41.7/45.6)

D.C. électrical

distribution systems..................

Systems necessary to assure safe plant shutdown.......
A.C. dectrical distribution.............cccceueu.ee.

Ability to determine and/or interpret the following as

3.3
3.8
34

they apply to PARTIAL OR COMPLETE LOSSOF D.C. POWER :

(CFR: 41.10/

435/ 45.13)

Cause of partial or complete loss of D.C. power.......
Extent of partial or completeloss of D.C. power......
Battery voltage........cooveeevevrerrereeeenen,

System lineups

4.2-9

3.2
35
2.8
3.2

NUREG 1123, Rev.

3.2
34
29
29
34

3.6

31
31
3.3

31
3.3
35

34
4.1
3.6

3.6
3.9
29
3.3

2



APE: 295005 Main Turbine Generator Trip

IMPORTANCE
K/A NO. KNOWLEDGE

AK1. Knowledge of the operational implications of the
following conceptsasthey apply to MAIN TURBINE
GENERATOR TRIP:
(CFR: 41.8t041.10)

AK1.01 Pressure effects on reactor power....................

AK1.02 tCorethermal limit considerations....................

AK1.03 Pressure effects on reactor level....................

AK2. Knowledge of theinterrelations between MAIN TURBINE

GENERATOR TRIP and the following:
(CFR: 41.7/ 45.8)

AK2.01 RPS....coee e

AK2.02 Feedwater temperature...........ccceevveeeererennen.

AK2.03 Recirculation system..........ccccveevevveeriennne

AK2.04 Main generator protection...........cccveevveeeenns

AK2.05 Extraction steam system..........ccoceevverieenene.

AK2.06 Seal steam evaporator: Plant-Specific................

AK2.07 Reactor pressure control.........cceeeveeveneenens

AK2.08 A.C. electrical distribution.:..........cccccvvunee

AK2.09 Feedwater - HPCl: BWR-2........cccovvvvveene

AK3. Knowledge of the reasonsfor the following responses

asthey apply to MAIN TURBINE GENERATOR TRIP:
(CFR: 41.5/45.6)

AK3.01 Reactor SCRAM.......cveiveeerereeeneen.

AK3.02 Recirculation pump downshift/trip: Plant-Specific...

AK3.03 Feedwater temperature decrease...........ccccvene..

AK3.04 Main generator trip.......ccccevevvveeeerereennnes

AK3.05 Extraction steam/moisture separator isolations.......

AK3.06 Realignment of electrical distribution...............

AK3.07 Bypass vave operation............cocovveereeenenas

AK3.08 Feedwater - HPCI actuation: BWR-2...................
ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply to MAIN TURBINE GENERATOR TRIP:
(CFR: 41.7/45.6)

AA1.01 Recirculation system: Plant-Specific.................

AA1.02 [

AA1.03 Reactor manual control/Rod control and information
LSV (0 ISR

AAL04 Main generator CONtrols..........cccveevreevrenenne

NUREG 1123, Rev. 2 4.2-10

RO

4.0
3.2
35

3.8
29
3.2
3.3
2.6
1.9*
3.6
3.2
4.0

3.8
34
2.8
3.2
25
3.3
3.8
4.0

31
3.6

2.7
2.7

4.1
3.6
3.7

3.9
3.0
3.3
3.3
2.7
1.9*
3.7
3.3
4.3

3.8
35
3.0
3.2
2.6
3.3
3.8
4.3

3.3
3.6

2.8
2.8



APE:

K/A NO.

AAL1.05
AA1.06
AA1.07

AA2.

AA201
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06
AA2.07
AA2.08

295005 Main Turbine Generator Trip

IMPORTANCE
KNOWLEDGE

Reactor/turbine pressure regulating system............
Condenser vacuum breaker..........ccoveevvneenes
A.C. éectrica distribution...........ccccceuenene.

Ability to determine and/or interpret the following as
they apply to MAIN TURBINE GENERATOR TRIP:
(CFR: 41.10/43.5/45.13)

Turbine SPEEd......cocvveeeererrrerrreeieieieas

Turbinevibration...........cccoeeveveenennirirenene,
Turbinevave position..........ccccevvvvereeennas
ReaCtor Pressure........oooveeeeeeeeeseeseneene
ReaCtOr POWEY ..o
Feedwater temperature...........ccceevveeeererennen.
Reactor water level.........occoeevvvveeceneenne,
Electrical distribution status...........ccceenee.e.

4.2-11

RO

3.6
24
3.3

2.6
24
31
3.7
3.8
2.6
35
3.2

NUREG 1123, Rev.

3.6
2.6
3.3

2.7
2.7
31
3.8
3.9
2.7
3.6
3.3

2



APE: 295006 SCRAM

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
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06
AA1.07

NUREG- 1123,

IMPORTANCE
KNOWLEDGE RO

Knowledge of the operational implications of the
following concepts asthey apply to SCRAM :
(CFR: 41.8t041.10)

Decay heat generation and removd.................... 3.7
Shutdown Margin..........ceceevevevereneeeseeenns 34
Reactivity control.........ccccoeeeevrvccvnenienn. 3.7

Knowledge of theinterrelations between SCRAM and the
following:
(CFR: 41.7/ 45.8)

RPS....coce e 4.3*
Reactor water level control system.................... 3.8
CRD hydraulic system.........cccoceevevrererinenenen. 3.7
Turbinetrip logic: Plant-Specific..........cc........ 3.6
CRD mechaniSM.........ooeeeeeeererereeeeceenene 31
REACtOr POWES ..o 4.2
Reactor pressure control.........cceeeveeveneenens 4.0

Knowledge of the reasonsfor the following responses
asthey apply to SCRAM :
(CFR: 41.5/45.6)

Reactor water level response..........c.cceveveenne. 3.8
Reactor pOWer reSPONSE........cceeeereereereerennns 4.1*
Reactor pressure reSponSe.........cceveeeeereeseenees 3.8
Reactor water level setpoint setdown: Plant-Specific.. 31
Direct turbine generator trip: Plant-Specific......... 3.8
Recirculation pump speed reduction: Plant-Specific.... 3.2

Ability to operate and/or monitor thefollowing as
they apply to SCRAM :
(CFR: 41.7/ 45.6)

RPS.....ooiierereeres e 4.2*
Reactor water level control system.................... 39
Reactor/turbine pressure regulating system............ 3.7
Recirculation system..........cocveevvveeeriennne 31
Neutron monitoring System..........cccccceeveveeenne 4.2*
CRD hydraulic system.........cccoceevevnererinennnen. 35
Control rod position.........ccceeeeereresieennns 4.1
Rev. 2 4.2-12

3.9
3.7
4.0

4.4*
3.8
3.8
3.7
3.3
4.3*
4.1

3.9
4.2*
3.9*
3.3
4.0
3.3

4.2*
3.8
3.7
3.2
4.2*
3.6
4.1



APE: 295006 SCRAM

IMPORTANCE

K/A NO. ABILITY RO SRO
AA2, Ability to determine and/or interpret the following as

they apply to SCRAM :

(CFR: 41.10/43.5/45.13)
AA2.01 REACtOr POWES ..o 4.5* 4.6*
AA2.02 Control rod position.........cccoeeeeereresieeenns 43 4.4
AA2.03 Reactor water level.........ccovvvnvnnnenenes 4.0 4.2*
AA2.04 ReaCctor pressure.........ccoeeeeeeveeeenesieneneens 41 4.1*
AA2.05 Whether areactor SCRAM has occurred.................. 4.6 4.6*
AA2.06 Cause of reactor SCRAM........ccooererecinicinieienns 35 3.8

4.2-13 NUREG 1123, Rev. 2



APE: 295007 High Reactor Pressure

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

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05

NUREG- 1123,

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply toHIGH REACTOR
PRESSURE :

(CFR: 41.8t041.10)

Pump shutoff head..........ccccoeeeevnnrnicicne,
Decay heat generation..........cccoeveevnerveeene.
Pressure effects on reactor power.....................
Turbine load........ccovveniiecnrncerenes

Knowledge of theinterrelations between HIGH REACTOR
PRESSURE and the following:
(CFR: 41.7/ 45.8)

Reactor/turbine pressure regulating system............
ReaCtOr POWEY ..o
RHR/LPCI: Plant-SpecificC......cccoveevrireenne
LPCS....oirreteerereee e

Shutdown cooling: Plant-Specific........cccoeuenen.
PCISINSSSS: Plant-SpecCifiC.......cccovevnerenen.

Knowledge of the reasonsfor the following responses
asthey apply toHIGH REACTOR PRESSURE :
(CFR: 41.5/ 45.6)

I solation condenser operation: Plant-Specific........
HPCI operation: Plant-Specific..........ccccoveue..

RCIC operation: Plant-Specific.........cccoevrvenee.
Safety/relief valve operation: Plant-Specific........
Low pressure system isolation............ccccveeene.
Reactor/turbine pressure regulating system operation..

Ability to operate and/or monitor thefollowing as
they apply toHIGH REACTOR PRESSURE :
(CFR: 41.7/ 45.6)

Isolation condenser: Plant-Specific..................
HPCI: Plant-SpecifiC.......ccocvevvveienirinenne

RCIC: Plant-SpecifiC......ccccovevvvcvnrinnenne,
Safety/relief valve operation: Plant-Specific........
Reactor/turbine pressure regulating system............

Rev. 2 4.2-14

RO

29
31
3.8
2.7

35
3.8
31
3.2
29
35

4.0
3.7
34
4.0
3.0
3.7

4.0
35
34
3.9
3.7

3.2
34
3.9
2.8

3.7
3.8
3.2
3.3
31
3.7

4.2
3.8*
35
4.1*
3.2
3.8

4.2
3.7*
35
4.1*
3.8



APE:

K/A NO.

AA2.

AA201
AA2.02
AA2.03

KNOWLEDGE

295007 High Reactor Pressure

IMPORTANCE

Ability to determine and/or interpret the following as
they apply toHIGH REACTOR PRESSURE :
(CFR: 41.10/43.5/45.13)

Reactor pressure....

Reactor power........

Reactor water level

4.2-15

RO

4.1*
4.1*
3.7

NUREG 1123, Rev.

4.1*
4.1*
3.7

2



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

295008 High Reactor Water Level

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply toHIGH REACTOR
WATER LEVEL :

(CFR: 41.8t041.10)

MOiIStUre CarrYOVEr .......ccvereeeririeereieeenes
Component erosion/damage..........cccvveeerereenenns
Feed flow/steam flow mismatch............ccccccceeee.
Containment integrity: Alis-Chamers.................

Knowledge of theinterrelations between HIGH REACTOR

WATER LEVEL and thefollowing:
(CFR: 41.7/ 45.8)

RPS: Plant-SpecifiC.......ccccovveivrieenernnn,
Reactor feedwater system..........ccoceevvevrienne,
Reactor water level contral............ccccceveennee
PCISINSSSS: Plant-Specific........ccovrecvneninnn.
HPCI: Plant-Specific.......ccocvevvveivnirinenne
RCIC: Plant-SpecifiC......cccccvvvrvcvrriernnnne,
HPCS: Plant-SpecifiC......cccovvieivrnenniine,
Main turbine: Plant-SpecifiC.......ccccoevevivenene
Reactor water cleanup system (ability to drain):
Plant-SpeCifiC.......ccovveenreeierseeeens

Knowledge of the reasonsfor the following responses
asthey apply toHIGH REACTOR WATER LEVEL :
(CFR: 41.5/45.6)

Main turbine trip......ccccevvvveeeeniririnienas

Reactor SCRAM: Plant-Specific......cccvvvvnrrnnnne
PCIS/INSSSSinitiation: Plant-Specific................
Reactor feed pump trip: Plant-Specific...............
HPCI turbinetrip: Plant-Specific........c...........

RCIC turbinetrip: Plant-Specific........c..........
HPCSisolation: Plant-Specific........cc.cccvevnee.
RCIC steam supply valve closure: Plant-Specific......
HPCSinjection valve closure: Plant-Specific.........

NUREG 1123, Rev. 2 4.2-16

RO

3.0
2.8
3.2
4.0

3.7
3.6
3.6
31
3.8
34
29
34

31
2.7
31

34
3.6*
29
3.3
35
34
3.2
34
3.3

3.2
2.8
3.2
4.3*

3.8
3.8
3.7
3.3
3.9
3.6
3.0
35

31
2.8
3.3

35
3.9*
31
35
3.6
35
3.3
35
34



K/A NO.

AAL

AA101
AA1.02

AA1.03
AAL104
AAL1.05
AA1.06
AA1.07
AA1.08
AA1.09

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05

IMPORTANCE
ABILITY

Ability to operate and/or monitor thefollowing as
they apply toHIGH REACTOR WATER LEVEL :
(CFR: 41.7/ 45.6)

Reactor water level control: Plant-Specific..........
Reactor water cleanup (ability to drain): Plant-
SPECITIC..uiiiieeire e

Main steam system: Plant-Specific....................
HPCI: Plant-Specific.......ccocvevrveivnerinenne,

RCIC: Plant-SpecifiC......ccccovvvvvcvnriernenne,

HPCS: Plant-SpecifiC.......ccovvievvrnennnine,
Mainturbine: Plant-SpecifiC.......ccccoceviviienene
Feedwater SyStem.......ccvveveneveveeneienennns

Ability to drain: Plant-Specific.........c.........

Ability to determine and/or interpret the following as
they apply to HIGH REACTOR WATER LEVEL :
(CFR: 41.10/43.5/45.13)

Reactor water level........ccoovvnvnnnenene,

Steam flow/feedflow mismatch...........ccovuruneeee
Reactor water cleanup blowdown flow...................
Heatup rate:  Plant-Specific......cccocevveiennee.

4.2-17

RO

3.7

3.3
31
35
3.3
2.8
34
35
3.3

3.9
34
29
31
29

NUREG 1123, Rev.

3.7

3.3
31
35
3.3
2.8
34
35
3.3

3.9
34
3.0
3.3
31

2



APE:

K/A NO.

AK1.

AK1.01
AK1.02

AK1.03
AK1.04
AK1.05

AK2.

AK2.01
AK2.02
AK2.03
AK2.04

AK3.

AK3.01
AK3.02

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104

AA2.

AA201
AA2.02
AA2.03

295009 L ow Reactor Water L evel

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the

following concepts asthey apply toLOW REACTOR WATER

LEVEL :
(CFR: 41.81041.10)

Steam Carryunder.........cocvevvveeeeeeeeenenenes
Recirculation pump net positive suction head: Plant-

Knowledge of theinterrelations between LOW REACTOR

WATER LEVEL and thefollowing:
(CFR: 41.7/ 45.8)

Reactor water level indication.............c..........
Reactor water level contral............cccvevveueee.
Recirculation system..........ccccveevevveeriennne
Reactor water cleanup.........cccceveeeenereneene.

Knowledge of the reasonsfor the following responses
asthey apply toLOW REACTOR WATER LEVEL :
(CFR: 41.5/45.6)

Recirculation pump run back: Plant-Specific..........
Reactor feedpump runout flow control: Plant-Specific.

Ability to operate and/or monitor thefollowing as
they apply toLOW REACTOR WATER LEVEL :
(CFR: 41.7/ 45.6)

Reactor feedwater.........cooevevvevecvrrieenenne,
Reactor water level control..........cccccceeeevnee.
Recirculation system: Plant-Specific.................
Reactor water cleanup.........cccceveeeenereneene.

Ability to determine and/or interpret the following as
they apply toLOW REACTOR WATER LEVEL :
(CFR: 41.10/43.5/45.13)

NUREG 1123, Rev. 2 4.2-18

RO

2.7

3.0
2.7
24
3.3

3.9
3.9
31
2.6

3.2
2.7

3.9
4.0
3.0
2.7

4.2
3.6
29

29

31
2.7
24
34

4.0
3.9
3.2
2.6

3.3
2.8

3.9
4.0
31
2.7

4.2
3.7
29



APE: 295010 High Drywell Pressure

IMPORTANCE

K/A NO. KNOWLEDGE

AK1. Knowledge of the operational implications of the
following conceptsasthey apply toHIGH DRYWELL
PRESSURE :
(CFR: 41.8t041.10)

AK1.01 Downcomer submergence: Mark-1&I1.....................

AK1.02 Submergence vent control: Mark-I11...................

AK1.03 Temperature iNCreases........ovvevveeeerereeenens

AK2. Knowledge of theinterrelations between HIGH DRYWEL L
PRESSURE and the following:
(CFR: 41.7/ 45.8)

AK2.01 Suppression pool leve..........cocveeceneninne.

AK2.02 Drywell/suppression chamber differential pressure:
Mark-1& 1o

AK2.03 Drywell/containment differential pressure: Mark-111..

AK2.04 Nitrogen makeup system: Plant-Specific...............

AK2.05 Drywell cooling and ventilation...............c.......

AK3. Knowledge of the reasonsfor the following responses

asthey apply toHIGH DRYWELL PRESSURE :
(CFR: 41.5/45.6)

AK3.01 Drywell venting.........cccceeeeeenenennnens

AK3.02 Increased drywell cooling.........ccoeeeveriennne

AK3.03 Radiation level monitoring..........ccccovevennee.

AK3.04 Leak investigation..........ccccovvvereeenernnnn

AK3.05 Temperature Monitoring........coveeeevererenerens

AK3.06 Termination of drywell inerting: Plant-Specific......
ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply toHIGH DRYWELL PRESSURE :
(CFR: 41.7/ 45.6)

AA1.01 Drywell ventilation/cooling...........ccceeeenee.
AAL1.02 Drywell floor and equipment drain sumps...............
AA1.03 Nitrogen makeup: Plant-Specific.........ccccevnueee.
AAL04 Drywell sampling system.........ccccoceecveerernnen
AAL1.05 Drywell/suppression vent and purge..........c.e......
AA1.06 L eakage detection systems..........ccoceeveveeneee
AAL1.07 Containment (drywell) atmosphere contral..............

4.2-19

RO

3.0
2.8
3.2

3.2

3.3
3.0
2.6
3.7

3.8
34
3.2
35
35
2.4*

34
3.6
2.6
31
31
3.3
3.2

NUREG 1123, Rev.

34
3.1*
34

3.3

35
31
2.8
3.8

4.0*
34
35
3.8
34
2.8

35
3.6
2.6
3.0
34
35
34

2



APE:

K/A NO.

AA2.

AA2.01
AA2.02
AA203
AA2.04

| AA205

| AA206

295010 High Drywell Pressure

IMPORTANCE
ABILITY

Ability to determine and/or interpret the following as
they apply toHIGH DRYWELL PRESSURE :
(CFR: 41.10/43.5/45.13)

TLEAK FALES. ..o

Drywell pressure.......oceeeveeeeeneseseeeenns

Drywell radiation levels..........cccoevveerenee
Drywell humidity: Plant-Specific.........c.c.......
Drywell air cooler drain flow: BWR-6.................
Drywell temperature..........ccceeveeecvrereeeenen.

NUREG 1123, Rev. 2 4.2-20

RO

34
3.8
3.3
2.8
3.3
3.6

3.8
3.9
3.6
3.0
3.3
3.6



APE: 295011 High Containment Temperature(Mark |11 Containment Only)

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the
following conceptsasthey apply to HIGH CONTAINMENT
TEMPERATURE (MARK |1l CONTAINMENT ONLY):
(CFR: 41.8t041.10)

AK1.01 Containment pressure: Mark-1l1.........cccceuueee. 4.0  4.1*

AK2. Knowledge of theinterrelations between HIGH
CONTAINMENT TEMPERATURE (MARK 111 CONTAINMENT ONLY)
and thefollowing:
(CFR: 41.7/ 45.8)

AK2.01 Containment ventilation/cooling: Mark-I11............ 3.7 4.0

AK3. Knowledge of the reasonsfor the following responses
asthey apply toHIGH CONTAINMENT TEMPERATURE (MARK
[11 CONTAINMENT ONLY):
(CFR: 41.5/ 45.6)
AK3.01 Increased containment cooling: Mark-1l1.............. 3.6 39

ABILITY

AAL Ability to operate and/or monitor thefollowing as
they apply to HIGH CONTAINMENT TEMPERATURE (MARK 111
CONTAINMENT ONLY):
(CFR: 41.7/ 45.6)

AA1.01 Containment ventilation/cooling system: Mark-Il1..... 3.6 39
AA2, Ability to determine and/or interpret the following as

they apply to HIGH CONTAINMENT TEMPERATURE (MARK
CONTAINMENT ONLY): (CFR: 41.10/43.5/ 45.13)

AA2.01 Containment temperature: Mark-111.................... 3.6 39
AA2.02 Containment pressure: Mark-1l1.........cccceuueee. 4.0  4.1*
AA2.03 Containment humidity: Mark-I11....................... 2.8 3.2
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APE: 295012 High Drywell Temperature

IMPORTANCE
K/A NO. KNOWLEDGE
AK1 Knowledge of the operational implications of the
following conceptsasthey apply toHIGH DRYWELL
TEMPERATURE :
(CFR: 41.8t041.10)
AK1.01 Pressure/temperature relationship.........cccceeee...
AK1.02 Reactor power level control..........ccccceeveenee.
AK2. Knowledge of theinterrelations between HIGH DRYWELL
TEMPERATURE and thefollowing:
(CFR: 41.7/ 45.8)
AK2.01 Drywell ventilation...........cccoceeeeerrerinnnnas
AK2.02 Drywell cooling.......ccccceveerereeeieneresieeenne
AK3. Knowledge of the reasonsfor the following responses

asthey apply to HIGH DRYWELL TEMPERATURE :
(CFR: 41,5/ 45.6)

AK3.01 Increased drywell cooling.........ccoeeeverenennne
ABILITY
AAL Ability to operate and/or monitor thefollowing as

they apply to HIGH DRYWELL TEMPERATURE :
(CFR: 41.7/45.6)

AA1.01 Drywell ventilation system.........ccccevveeevenae
AAL1.02 Drywell cooling system........ccoveevrreicnnnnn.
AA2, Ability to determine and/or interpret the following as

they apply to HIGH DRYWELL TEMPERATURE :
(CFR: 41.10/43.5/ 45.13)

AA2.01 Drywell temperature..........ccovveveerereeennes
AA2.02 Drywell preSsure.......oeeeeeveeeesenesieienene
AA2.03 Drywell humidity: Plant-Specific..........cccue...

NUREG 1123, Rev. 2 4.2-22
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3.3
31

34
3.6

35

35
3.8

3.8
3.9
2.8

35
3.2

35
3.7

3.6

3.6
3.8

39
4.1
31



APE: 295013 High Suppression Pool Temperature

IMPORTANCE
K/A NO. KNOWLEDGE

AK1. Knowledge of the operational implications of the
following concepts asthey apply to HIGH SUPPRESSION
POOL TEMPERATURE :
(CFR: 41.8t041.10)

AK1.01 Pool stratification...........cccccevereeecenerennas

AK1.02 Ambient temperature effects..........ccceveverienee.
AK1.03 Localized heating.......c.coceeevvrirvinenennnnnes

AK1.04 Complete condensation...........ccccveerereenennns

AK2. Knowledge of theinterrelations between HIGH

SUPPRESSION POOL TEMPERATURE and thefollowing:
(CFR: 41.7/ 45.8)

AK2.01 Suppression pool cooling.........ccoveererieeenn.
AK3. Knowledge of the reasonsfor the following responses

RO

25
24
3.0
29

3.6

asthey apply to HIGH SUPPRESSION POOL TEMPERATURE :

(CFR: 41.5/45.6)

AK3.01 Suppression pool cooling operation....................
AK3.02 Limiting heat additions.............ccccovrerennene.

ABILITY
AAL Ability to operate and/or monitor thefollowing as

they apply to HIGH SUPPRESSION POOL TEMPERATURE :
(CFR: 41.7/45.6)

AA1.01 Suppression pool cooling.........ccoveeeerieeenn
AAL1.02 Systems that add heat to the suppression poal.........
AA2, Ability to determine and/or interpret the following as

they apply to HIGH SUPPRESSION POOL TEMPERATURE :
(CFR: 41.10/43.5/ 45.13)

AA2.01 Suppression pool temperature............cccoevevenene.
AA2.02 Localized heating/stratification......................

4.2-23

3.6
3.6

3.9
3.9

3.8
3.2
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2.6
25
3.3
3.2

3.7

3.8
3.8

3.9
3.9

4.0
35
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APE: 295014 I nadvertent Reactivity Addition

K/A NO.

AK1.

AK1.01
AK1.02
AK1.03
AK1.04
AK1.05
AK1.06

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

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06

NUREG- 1123,

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to INADVERTENT
REACTIVITY ADDITION :

(CFR: 41.8t041.10)

Prompt critical........cccoevveveienvncnnnen
Reactivity anomaly........ccccceveeveenrirerinnnnns
Shutdown Margin..........ceeeveveveneneeeseennnns
PCIOMR: Plant-SpecifiC......ccccovevvrrervnnnnn
TFuel thermal limits........cocoevvecrnecinee.
Abnorma reactivity additions............cc.cu.e.....

Knowledge of theinterrelations between INADVERTENT
REACTIVITY ADDITION and thefollowing:
(CFR: 41.7/ 45.8)

TFuel thermal limits........cocoevvecrnecinee.

Fuel temperature..........oooveveveeeeenevineenene

Void CoNCENLration.........coceeeererererererererenene

Neutron monitoring System..........ccocceevvveeenne
Moderator temperature...........ooeevveevrveenenenns

ReaCtor POWEY ...

RMCS: Plant-SpecifiC.....ccocvvvvrvevevrininenne

Rod control and information system: Plant-Specific...
Safety liMitS....coveeeeereeeeerce e,

Recirculation flow control...........c.cccceeeerennee.

Knowledge of the reasonsfor the following responses
asthey apply to INADVERTENT REACTIVITY ADDITION:
(CFR: 41.5/ 45.6)

Reactor SCRAM.......oooeieeeeeeeeeeeeeiee
Control rod blocks..........ooceveeeeeeeeeceeeene

Ability to operate and/or monitor thefollowing as
they apply to INADVERTENT REACTIVITY ADDITION:
(CFR: 41.7/ 45.6)

Recirculation flow control system.....................
RMCS: Plant-SpecifiC.....ccocvvvvrvevevrininenne

Rod control and information system: Plant-Specific...
Neutron monitoring System..........ccoceeeevvveenne
Reactor/turbine pressure regulating system............
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RO

3.7
3.3
3.7
3.0
3.7
3.8

3.9
3.7
3.3
3.2
4.0
34
3.9
34
34
4.1
3.6

4.1*
3.7

4.0
3.6
35
3.2
3.9
3.3

3.8
3.7
4.0
34
4.2*
3.9

41
4.2*
34
3.3
4.1*
35
39
35
3.6
4.5*
3.7

41
3.7

4.1*
3.8
35
3.3
3.9
34



APE: 295014 I nadvertent Reactivity Addition

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
AAL1.07 Cold water injection..........ccceeevereeeeereriennn. 4.0 4.1
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 REACtOr POWES ..o 4.1* 4.2
AA2.02 Reactor period........ccceveevvecvnenieenesennns 39 39

AA2.03 Cause of reactivity addition.............cccoeeneee. 4.0 4.3*
AA2.04 tViolation of fuel thermal limits...................... 4.1 4.4*
AA2.05 tViolation of safety limits 4.2* 4.6*
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APE: 295015 Incomplete SCRAM

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the
following concepts asthey apply to INCOMPLETE SCRAM :
(CFR: 41.8t041.10)

AK1.01 Shutdown Margin..........ceeeveveveneneeeeeennns 3.6* 3.9*
AK1.02 Cooldown effects on reactor power..................... 39 4.1
AK1.03 Reactivity effectS......coccovvcinieccnsennn, 3.8 39
AK1.04 Reactor pressure; Plant-Specific.........ccceene. 3.8 3.8
AK2. Knowledge of theinterrelations between INCOMPLETE

SCRAM and thefollowing:
(CFR: 41.7/ 45.8)

AK2.01 CRD hydrauliCS.......ccooovevevnirrririsieieennnns 3.8 39
AK2.02 RMCS: Plant-SpecifiC.....coovvvvvvevevrininenne 3.6 3.7
AK2.03 Rod control and information system: Plant-Specific... 3.2 3.6
AK2.04 RPS....ooierereeres e 4.0 4.1
AK2.05 Rod worth minimizer: Plant-Specific.................. 2.6 2.8
AK2.06 RSCS: Plant-SpeCifiC......cccvvvrerreivnerinnnn, 2.6 2.8
AK2.07 CRD mechaniSM.........ocoeeeeureeirerereeenceenene 33 34
AK2.08 Neutron monitoring System..........ccoceeeveveenne 3.6 3.7
AK2.09 L 1 35 3.6
AK2.10 SPDSERIS/CRIDS/GDS: Plant-Specific.........c........ 238 3.0
AK2.11 INStrUMENt @T.....oeeeeeeceeeeee e 35 3.7
AK3. Knowledge of the reasonsfor the following responses

asthey apply to INCOMPLETE SCRAM :
(CFR: 41.5/ 45.6)

AK3.01 Bypassing rod insertion blocks...........cccceveueene 34 3.7
ABILITY
AAL Ability to operate and/or monitor thefollowing as

they apply to INCOMPLETE SCRAM :
(CFR: 41.7/ 45.6)

AA1.01 CRD hydraulics.......ccooovevevrerrririninineenns 3.8 39
AA1.02 RPS....ooierereeeres e 4.0 4.2*
AA1.03 RMCS: Plant-SpecifiC.....ccocvvevvveveirininenne, 3.6 3.8
AAL04 Rod control and information system: Plant-Specific... 34 3.7
AAL1.05 Rod worth minimizer: Plant-Specific.................. 2.5* 2.8*
AA1.06 RSCS: Plant-SpeCifiC......cccvevevrrieivneninnnn. 2.7 29
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APE:

K/A NO.

AA1.07
AA1.08

AA2.

AA2.01
AA2.02

295015 Incomplete SCRAM

IMPORTANCE
ABILITY

Neutron monitoring System..........ccoceceevreennn

Process computer/SPDS/ERIS/CRIDS/GDS:  Plant-Specific.

Ability to determine and/or interpret the following as
they apply to INCOMPLETE SCRAM :
(CFR: 41.10/43.5/45.13)

ReaCtor POWEY ..o
Control rod position.........cccoeeeeereresieeenns

4.2-27

RO

3.6
2.7

4.1*
4.1*
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3.7
29

4.3*
4.2*

2



APE: 295016 Control Room Abandonment

K/A NO.

AK1.

AK2.

AK2.01
AK2.02
AK2.03

AK3.

AK3.01
AK3.02
AK3.03

ABILITY
AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06
AA1.07
AA1.08
AA1.09

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06
AA2.07

NUREG- 1123,

IMPORTANCE
KNOWLEDGE RO SRO

Knowledge of the operational implications of the
following conceptsasthey apply to CONTROL ROOM
ABANDONMENT :

(CFR: 41.8t041.10)

None
Knowledge of theinterrelations between CONTROL ROOM

ABANDONMENT and thefollowing:
(CFR: 41.7/ 45.8)

Remote shutdown panel: Plant-Specific................ 4.4  45*
Local control stations: Plant-Specific............... 40  4.1*
Control room HVAC.........cceeennnrerenenenas 2.9* 3.1*

Knowledge of the reasonsfor the following responses
asthey apply to CONTROL ROOM ABANDONMENT :
(CFR: 41.5/ 45.6)

Reactor SCRAM.......ovrirecrreereeiereeine 4.1*  4.2*
TUrbiNE TP c.ce e 3.7* 3.8*
Disabling control room controls............ccc.e...... 35 3.7*

Ability to operate and/or monitor thefollowing as
they apply to CONTROL ROOM ABANDONMENT :
(CFR: 41.7/ 45.6)

RPS....ooeerreeee e 3.8 39
Reactor/turbine pressure regulating system............ 2.9* 3.1*
RPIS....oorree e 3.0 31
A.C. éectrical distribution...........ccccceeneee. 31 3.2
D.C. dectrical distribution.............cccccueenene 2.8 29
Reactor water level.........ocooeevvvveecenecenen, 4.0 4.1
Control room/local control transfer mechanisms........ 4.2* 4.3*
ReaCctor preSsure.........ooeeeeeeeeeeeneseseneenes 4.0 4.0
| solation/emergency condenser(s): Plant-Specific..... 4.0 4.0

Ability to determine and/or interpret the following as
they apply to CONTROL ROOM ABANDONMENT :
(CFR: 41.10/43.5/45.13)

ReaCtor POWEY ... 4.1* 4.1*
Reactor water level........ccoovvvnvnrnnene 4.2 4.3
ReaCctor preSsure.........ooeeeeeeeeeeeneseseneenes 4.3* 4.4*
Suppression pool temperature............ccoeveveneee. 39 4.1
Drywell preSsure........oeeeeeveeeeneneseenenene 3.8 39
Co0ldoWN Fae........ccveeerereeieieieenererereene 33 35
Suppression chamber pressure.........vvveeeeeeeee 3.2 34
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APE: 295017 High Off-Site Release Rate

IMPORTANCE

K/A NO. KNOWLEDGE RO
AK1. Knowledge of the operational implications of the

following concepts asthey apply to HIGH OFF-SITE

RELEASE RATE:

(CFR: 41.8t041.10)
AK1.01 Biological effects of radioisotopeingestion.......... 2.2*
AK1.02 tProtection of the general public...................... 3.8*
AK1.03 tMeteorological effects on off-siterelease............ 2.7
AK2. Knowledge of theinterrelations between HIGH OFF-SITE

RELEASE RATE and thefollowing:

(CFR: 41.7/ 45.8)
AK2.01 Fission product production versus reactor power....... 2.8
AK2.02 RaOWaSE.......coceeereeeirec e 2.8
AK2.03 Off-gas SySteM.......coeveevveeeerereeenens 3.3
AK2.04 Plant ventilation systems..........coceevvvvieenen 31
AK2.05 Stack-gas monitoring system: Plant-Specific.......... 34
AK2.06 tSite emergency plan.......ccoovveeecnnencennnen. 34
AK2.07 Control room ventilation.............cccevereeenee 32
AK2.08 SPDSERIS/CRIDS/GDS........ccveeereeireneireeeenens 2.8
AK2.09 Condenser air removal system: Plant-Specific......... 2.8
AK2.10 Process radiation monitoring system................... 3.3
AK2.11 MSIV leakage control: Plant-Specific................. 31
AK2.12 Standby gas treatment/FRVS..........ccccccevvnvnne. 34
AK2.13 RPS.....ooiereeree e 34
AK2.14 PCISINSSSS......ocoreeireeireeiree e 4.0
AK3. Knowledge of the reasonsfor thefollowing responses

asthey apply toHIGH OFF-SITE RELEASE RATE :

(CFR: 41.5/45.6)
AK3.01 System isolations.........ceeereeeererieenennns 3.6
AK3.02 Plant ventilation...........coceeeeeccecnnnene 33
AK3.03 tlmplementation of site emergency plan................. 3.3
AK3.04 Power reduction..........covvevvererererineninenes 3.6
AK3.05 Control room ventilation: Plant-Specific............. 3.3

ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply to HIGH OFF-SITE RELEASE RATE :

(CFR: 41.7/ 45.6)
AAl1.01 RaOWaSE.......covveeeeeirec e 2.7*
AAL1.02 Off-gas SySteM.......cceveevveecererereeenens 35
AA1.03 Plant ventilation systems...........ccceevvveeenee 34
AAL04 Stack-gas monitoring system: Plant-Specific.......... 3.6
AA1.05 SPDSERIS/CRIDS/GDS: Plant-Specific.........c........ 2.7

4.2-29
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25
4.3*
34

3.3
31
35
3.3
35
4.6*
34
3.3
29
3.6
3.2
3.7
3.7
4.1

3.9
35
4.5*
3.8
3.6

31
3.7
34
3.8
3.2

2



APE: 295017 High Off-Site Release Rate

IMPORTANCE
K/A NO. ABILITY
AA1.06 Condenser air removal system: Plant-Specific.........
AAL1.07 Process radiation monitoring system...................
AA1.08 MSIV leakage control: Plant-Specific.................
AAL1.09 Standby gas treatment/FRVS..........ccccccvevnvnne.
AA1.10 RPS.....ooiierereeres e
AAl111 PCISINSSSS......oooiereeireeiree et
AA112 tMeteorological data.........cocoerereerererenenenen.
AA2, Ability to determine and/or interpret the following as

they apply to HIGH OFF-SITE RELEASE RATE :

(CFR: 41.10/43.5/ 45.13)

AA2.01 tOff-sitereleaserate: Plant-Specific................
AA2.02 tTotal number of curiesreleased: Plant-Specific
AA2.03 tRadiation levels: Plant-Specific...........c........
AA2.04 tSource of off-siterelease.........c.cccceeverennee.
AA2.05 tMeteorological data.........cocoeveeeerererenenenen.

NUREG 1123, Rev.
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RO

3.2
34
31
3.6
3.6
3.9
2.5*

2.9*
2.4*
31
3.6
25

3.2
3.6
34
3.8
3.7
4.1
3.9

4.2*
3.5*
3.9
4.3*
3.8



APE: 295018 Partial or Complete L oss of Component Cooling Water

IMPORTANCE
K/A NO. KNOWLEDGE

AK1. Knowledge of the operational implications of the
following conceptsasthey apply to PARTIAL OR
COMPLETE LOSS OF COMPONENT COOLING WATER::
(CFR: 41.8t041.10)

AK1.01 Effects on component/system operations................

AK2. Knowledge of theinterrelations between PARTIAL OR
COMPLETE LOSSOF COMPONENT COOLING WATER and the
following:

(CFR: 41.7/45.8)

AK2.01 System 10ads........covvvereeerreirreeeeeeens
AK2.02 Plant operations..........ccccvveeeeveneeenenennns
AK3. Knowledge of the reasonsfor the following responses

asthey apply to PARTIAL OR COMPLETE LOSS OF COMPONENT
COOLING WATER:
(CFR: 41,5/ 45.6)

AK3.01 I solation of non-essential heat loads: Plant-Specific

AK3.02 Reactor power reduction...........c.ccceeeeeerenen.

AK3.03 Securing individual components (prevent equipment

daMmAQE)......cererrrrrrininieieseeeeeeeieeenas

AK3.04 Starting standby pump.......cccceveieererininenenene.

AK3.05 Placing standby heat exchanger in service.............

AK3.06 Increasing cooling water flow to heat exchangers......

AK3.07 Cross-connecting with backup systems..................
ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply to PARTIAL OR COMPLETE LOSS OF COMPONENT
COOLING WATER:
(CFR: 41.7/45.6)

AA1.01 Backup systems........cccceeeeenrnesieeeeenene
AAL1.02 System 10ads........covvereeerririrreeeeseens
AA1.03 Affected systems so asto isolate damaged portions....

4.2-31 NUREG 1123, Rev.

RO

35

3.3
34

29
3.3

31
3.3
3.2
3.3
31

3.3
3.3
3.3

3.6

34
3.6

3.2
34

3.3
3.3
3.3
3.3
3.2

34
34
34
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APE:

K/A NO.

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05

295018 Partial or Complete L oss of Component Cooling Water

IMPORTANCE
ABILITY

Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSSOF COMPONENT
COOLING WATER:

(CFR: 41.10/43.5/45.13)

Component temperatures...........ccoeeeeererernene
Cooling water temperature..........cccceveevrerenne.
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3.3
31
3.2
29
29

34
3.2
35
29
29



APE: 295019 Partial or Complete Loss of Instrument Air

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
AK2.12
AK2.13
AK2.14
AK2.15
AK2.16
AK2.17
AK2.18
AK2.19

AK3.

AK3.01

AK3.02

AK3.03
ABILITY

AAL

AA101

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to PARTIAL OR
COMPLETE LOSSOF INSTRUMENT AIR :
(CFR: 41.8t041.10)

None

Knowledge of theinterrelations between PARTIAL OR
COMPLETE LOSSOF INSTRUMENT AIR and thefollowing:
(CFR: 41.7/ 45.8)

CRD hydrauliCs........cooovevreninrririninieenenns
Component cooling Water...........ccoeevrurerereenns
Reactor feedwater ..........cccoeeeviennenencnenenen.

Fuel pool cooling........cccveevenenieeienenienn,
RaOWaSE.......cocvrreriirree e

Standby gas treatment/FRVS..........ccccccvvvevnne.
Isolation condenser: Plant-Specific..................
Plant air systems........ccoveveevineseenesennns

Standby liquid control system............cccceneneee.
Reactor core isolation cooling..........cccceeveuenee.

High pressure coolant injection: Plant-Specific......
ADS: Plant-SpecifiC......ccccevvivveeienennrienn,
RHR/LPCI: Plant-SpecificC......cccoveevrirnenne.

Knowledge of the reasonsfor the following responses
asthey apply to PARTIAL OR COMPLETE LOSSOF
INSTRUMENT AIR :

(CFR: 41.5/45.6)

Backup air system supply: Plant-Specific.............

Standby air compressor operation...............c.e....
Serviceair isolations. Plant-Specific...............

Ability to operate and/or monitor thefollowing as

RO

3.8
29
3.2
2.8
34
2.8
3.2
2.8
3.3
2.8
25
3.3
3.2*
3.2
2.3*
2.8
2.7
35
2.7

3.3
35
3.2

they apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT

AIR:
(CFR: 41.7/45.6)

Backup air SUpplY.....cvvveerenenenerirerereens

4.2-33

35
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SRO

3.9
3.0
3.3
2.8
34
29
3.2
29
3.3
2.8
2.6
34
3.2*
3.2
2.6
2.8
2.7
35
2.8

34
34
3.2

3.3

2



APE: 295019 Partial or Complete Loss of Instrument Air

IMPORTANCE
K/A NO. ABILITY
AAL1.02 Instrument air system valves: Plant-Specific.........
AA1.03 Instrument air compressor power supplies..............
AAL04 Serviceair isolations valves: Plant-Specific........
AA2, Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT

AlIR:

(CFR: 41.10/43.5/ 45.13)

AA2.01 Instrument air System pressure..........ooeveeeeenens
AA2.02 Status of safety-related instrument air system loads

(see AK2.1- AK2.19)

NUREG 1123, Rev.

2

4.2-34

RO
3.3

3.0
3.3

35

3.6

31
3.0
3.2

3.6

3.7



APE:

K/A NO.

AK1.

AK1.01
AK1.02
AK1.03
AK1.04
AK1.05

AK2.

AK2.01
AK2.02
AK2.03

AK2.04
AK2.05
AK2.06
AK2.07
AK2.08
AK2.09
AK2.10
AK2.11
AK2.12

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05
AK3.06
AK3.07
AK3.08

295020 | nadvertent Containment | solation

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the
following conceptsasthey apply to INADVERTENT
CONTAINMENT ISOLATION::

(CFR: 41.8t041.10)

Lossof normal heat Sink..........cccccevevereneene
Power/reactivity CONtrol.........cccccvveevennnns
Water Chemistry.......ccooovveeerveeeenerinnnnes

Bottom head thermal stratification....................
Loss of drywell/containment cooling...................

Knowledge of theinterrelations between INADVERTENT
CONTAINMENT ISOLATION and thefollowing:
(CFR: 41.7/ 45.8)

RWCU System........ccocoveenenenerinenerieeene

Isolation condenser: Plant-Specific..................

HPCI: Plant-Specific.......ccocvevvveivnirinenne

RCIC: Plant-SpecifiC......cccccvvvrvcvrriernnnne,

Traversing in-core probes: Plant-Specific............
RHR/shutdown cooling: Plant-Specific.................
Drywell equipment/floor drain sumps...................
Standby gas treatment system/FRVS: Plant-Specific....
Instrument air/nitrogen: Plant-Specific..............

Knowledge of the reasonsfor the following responses

asthey apply to INADVERTENT CONTAINMENT ISOLATION:

(CFR: 41,5/ 45.6)

ReaCtor SCRAM ..o
Drywell/containment pressure response...................
Drywell/containment temperature response................
Reactor pressure reSponSse.........coeeveevereeeenenes
Reactor water level response.........ccccceeeeveenne
Suppression pool water level response...................
Suppression pool temperature response...................
Suppression chamber pressure response...................

4.2-35

RO

3.7
35
23
25
3.3

3.6
2.6

31
31
4.2*
3.8
34
2.5*
31
29
3.2
31

3.8
3.3
3.2
4.1
3.8
3.3
34
3.3
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3.9
3.8
25
2.8
3.6

3.7
2.8

3.3
31
4.2
3.8
34
2.6
3.3
31
34
3.2

3.8
35
3.2
4.1
3.9
34
3.6
35
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APE:

K/A NO.

AAL

AA101
AA1.02
AA1.03

AA2.

AA201
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06

295020 | nadvertent Containment | solation

IMPORTANCE
ABILITY

Ability to operate and/or monitor the following as

they apply to INADVERTENT CONTAINMENT ISOLATION :

(CFR: 41.7/ 45.6)

PCISINSSSS......ooorereeireeiree e

Drywell ventilation/cooling system....................
Containment ventilation system: Plant-Specific.......

Ability to determine and/or interpret the following as

they apply to INADVERTENT CONTAINMENT ISOLATION :

(CFR: 41.10/43.5/ 45.13)

Drywell/containment pressure...........ccoveveeenne.
Drywell/containment temperature............cccue...
ReaCtOr POWEY ...

ReaCtor Pressure..... ..o veeeeeeneeseeseneene
Reactor water level........cocoovvnvnnnnene.

Cause Of iS0latioN.......c.ceereeererererireriniins

NUREG 1123, Rev. 2 4.2-36

RO

3.6
3.2
29

3.6
3.3
3.7
3.9
3.6
34

3.6
3.2
31

3.7
34
3.7
3.9
3.6
3.8



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

AK3.

AK3.01
AK3.02
AK3.03
AK3.04
AK3.05

ABILITY

AAL

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06

295021 L oss of Shutdown Cooling

IMPORTANCE
KNOWLEDGE

Knowledge of the operational implications of the

following concepts asthey apply to LOSS OF SHUTDOWN

COOLING:
(CFR: 41.81t041.10)

Adequate core cooling.........oceevrveevrerenennes
Natural circulation..........ccccevvveveereriennne

Knowledge of theinterrelations between LOSS OF
SHUTDOWN COOLING and thefollowing:
(CFR: 41.7/ 45.8)

Reactor water temperature.............ccooeeeeceenee.

Reactor water cleanup.........cccoveeeenereneenen.
RHR/shutdown cooling.........ccceeeeeenirereninas
Component cooling water systems. Plant-Specific......
Fuel pool cooling and cleanup system..................
Reactor vessel headspray: Plant-Specific.............
Reactor recirculation...........ccccevereeceenenens

Knowledge of the reasonsfor the following responses
asthey apply to LOSS OF SHUTDOWN COOLING:
(CFR: 41.5/ 45.6)

Raising reactor water level...........cccovevvennene
Feeding and bleeding reactor vessdl...................
Increasing drywell cooling........ccceveevnerinen.
Maximizing reactor water cleanup flow.................
Establishing alternate heat removal flow paths........

Ability to operate and/or monitor thefollowing as
they apply to LOSS OF SHUTDOWN COOLING :
(CFR: 41.7/ 45.6)

Reactor water cleanup system..........cceceveene.
RHR/shutdown cooling..........ccceeeeeenirereninas
Component cooling water systems. Plant-Specific......
Alternate heat removal methods...........cccccceenee.

Reactor recirculation..........cccccevereccenenens
Containment/ drywell temperature......................

4.2-37

RO

3.6
3.3
3.9
3.6

3.6
3.2
3.6
3.0
2.7
25
31

3.3
3.3
29
3.3
3.6

34
35
31
3.7
3.0
2.8
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3.8
34
3.9
3.7

3.7
3.3
3.6
31
2.8
2.6
3.2

34
34
29
34
3.8

34
35
31
3.7
3.0
3.0
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APE:

K/A NO.

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05
AA2.06
AA2.07

295021 L oss of Shutdown Cooling

IMPORTANCE
ABILITY

Ability to determine and/or interpret the following as
they apply to LOSS OF SHUTDOWN COOLING :
(CFR: 41.10/43.5/45.13)

Reactor water heatup/cooldown rate

RHR/shutdown cooling system flow
Reactor water level

Reactor pressure

NUREG 1123, Rev. 2 4.2-38

Reactor water temperature L
Reactor vessel metal temperature

Reactor recirculationflow L.

35
34
35
3.6
34
3.2
29

RO

3.6
34
35
3.6
35
3.3
31

SRO



APE: 295022 L oss of CRD Pumps

IMPORTANCE
K/A NO. KNOWLEDGE

AK1. Knowledge of the operational implications of the

following concepts asthey apply to LOSS OF CRD PUMPS:

(CFR: 41.81t041.10)

AK1.01 Reactor pressure vs. rod insertion capability.........
AK1.02 Reactivity control.........ccccoeeeevrvccvnenienn.
AK2. Knowledge of theinterrelations between L OSS OF CRD

PUMPS and thefollowing:
(CFR: 41.7/ 45.8)

AK2.01 Recirculation system: Plant-Specific.................

AK2.02 CRD mechaniSM.........coeeereeeeererereneenceenene

AK2.03 ACCUMUIBLOTr PIrESSUIES.......coveveereererereerenenens

AK2.04 Reactor water level.........ccovvvnvnnnenenes

AK2.05 Reactor water cleanup: Plant-Specific................

AK2.06 Shared components with other units: Plant-Specific...
AK2.07 Reactor pressure (SCRAM assist): Plant-Specific......
AK3. Knowledge of the reasonsfor the following responses

asthey apply to LOSS OF CRD PUMPS:
(CFR: 41.5/45.6)

AK3.01 Reactor SCRAM ..o

AK3.02 CRDM high temperature............cccocevevrererennn
ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply to LOSS OF CRD PUMPS;
(CFR: 41.7/ 45.6)

AA1.01 CRD hydraulic system.........ccccceeeevrererinennnen.

AA1.02 RPS.....ooiierereeres e

AA1.03 Recirculation system: Plant-Specific.................

AAL04 Reactor water cleanup system: Plant-Specific.........

AA2, Ability to determine and/or interpret the following as

they apply to LOSSOF CRD PUMPS:
(CFR: 41.10/43.5/45.13)

AA2.01 AcCUMUIELOr PrESSUME.......cvvveveeerereereereneenes
AA2.02 CRD system StatUs.........cccoeereeerieereeenenne
AA2.03 CRD mechanism temperatures...........coceevveeeeeenens

4.2-39

RO

3.3
3.6

2.8
31
34
25
24
2.6
34

3.7*
29

31
3.6
2.7
25

35
3.3
31
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34
3.7

3.0
31
34
2.7
25
2.8
3.6

3.9*
31

3.2
3.6
2.8
2.6

3.6
34
3.2

2



APE: 295023 Refueling Accidents

IMPORTANCE
K/A NO. KNOWLEDGE
AK1. Knowledge of the operational implications of the
following concepts asthey apply to REFUELING
ACCIDENTS:
(CFR: 41.8t041.10)
AK1.01 Radiation exposure hazards.............cccoceveenne.
AK1.02 Shutdown Margin..........ceceevevevereneeeseeenns
AK1.03 Inadvertent criticality........cccovevevreriennen
AK2. Knowledge of theinterrelations between REFUEL ING
ACCIDENTSand thefollowing:
(CFR: 41.7/ 45.8)
AK2.01 Fuel handling equipment...........cccccevvveninnas
AK2.02 Fuel pool cooling and cleanup system..................
AK2.03 Radiation monitoring equipment..............ccoeve..
AK2.04 RMCS/Rod control and information system...............
AK2.05 Secondary containment ventilation.....................
AK2.06 Containment ventilation: Mark-I1l....................
AK2.07 Standby gas treatment/FRVS..........ccccccvvvevnne.
AK3. Knowledge of the reasonsfor the following responses

asthey apply to REFUELING ACCIDENTS:
(CFR: 41.5/45.6)

AK3.01 Refueling floor evacuation.............ccccceveeenee.
AK3.02 Interlocks associated with fuel handling equipment....
AK3.03 Ventilation isolation............cccoevevererirennns
AK3.04 Non-coincident SCRAM function............ccceeueeeee
AK3.05 Initiation of SLC/shut-down cooling: Plant-
SPeCific(BWR-1)...cccvveeeeeeeeeeee e

ABILITY

AAL Ability to operate and/or monitor thefollowing as

they apply to REFUELING ACCIDENTS:
(CFR: 41.7/ 45.6)

AA1.01 Secondary containment ventilation.....................
AAL1.02 Fuel pool cooling and cleanup system..................
AA1.03 Fuel handling equipment...........cccccvvvvenennns
AAL04 Radiation monitoring equipment..............ccoeue..
AAL1.05 Fuel transfer system: Plant-Specific.................
AA1.06 Neutron MoNitoring.......c.cceveevereeeeneneneens
AAL1.07 Standby gas treatment/FRVS..........ccccccvevevnne.
AA1.08 tContainment building ventilation: Mark-I11.........

NUREG 1123, Rev. 2 4.2-40

RO

3.6
3.2
3.7

3.3
29
34
3.2
35
34
3.6

3.6
34
3.3
3.0

35

3.3
29
3.3
34
2.8
3.3
3.6
3.3

4.1
3.6
4.0

3.7
3.2
3.6
34
3.7
3.8
3.9

4.3*
3.8
3.6
35

4.0

35
31
3.6
3.7
35
34
3.6
34



APE:

K/A NO.

AA2.

AA2.01
AA2.02
AA2.03
AA2.04
AA2.05

295023 Refueling Accidents

IMPORTANCE
ABILITY

Ability to determine and/or interpret the following as
they apply to REFUELING ACCIDENTS:
(CFR: 41.10/43.5/45.13)

Arearadiation levels.........c.coeveeeirnninnns

Fuel pool [evel........ccoveeecenvrceenns

Airborne contamination levels.................c......
tOccurrence of fuel handling accident..................
tEntry conditions of emergency plan....................

4.2-41

RO

3.6
34
3.3*
34
3.2

NUREG 1123, Rev.

4.0
3.7
3.8*
41
4.6*

2



APE:

K/A NO.

AK1

AK1.01
AK1.02
AK2.

AK2.01
AK2.02

AK2.03
AK2.04

AK3

AK3.01
AK3.02

AK3.03
AK3.04

600000 Plant Fire On Site
IMPORTANCE
KNOWLEDGE RO

Knowledge of the operation applications of the
following conceptsasthey apply to Plant Fire On Site:

FireClassificationsby type ... 25
FiIre Fighting . . .o 29

Knowledge of theinterrelations between PLANT FIRE
ON SITE and thefollowing:

Sensors/ detectorsand valves .. ... 26
Controllers and PoSItiONErS . ...ttt e 24
M OtOr S o 25
Breakers/relays/and disconnects. ... 25

Knowledge of the reasonsfor the following responses
asthey apply to PLANT FIRE ON SITE:

Installation of firedetectors . ... 20
Steps called our in the site fire protection plant /

fire protection system manual / and firezonemanual ......................... 22
Fire detector surveillancetest . .. ... 20
Actions contained in the abnormal procedure for plant

fIrEON St . L 28

NUREG 1123, Rev. 2 4.2-42

2.8

31

2.7
25
2.6
2.6

21

2.8
22

34



APE:

K/A NO.

AA101
AA1.02
AA1.03
AAL104
AAL1.05
AA1.06
AA1.07
AA1.08
AA1.09

AA201
AA2.02
AA2.03
AA2.04

AA2.05
AA2.06
AA2.07
AA2.08
AA2.09
AA2.10
AA211
AA2.12
AA2.13
AA2.14

AA2.15
AA2.16

AA2.17

600000 Plant FireOn Site

IMPORTANCE
ABILITY RO

Ability to operate and / or monitor thefollowing as
theyapply to PLANT FIRE ON SITE:

Respirator air Pack . ... 3.0
Re-installation of firedetector ............ .o 18
Bypassof firezonedetector ............. ..o 18
Bypassof heat detector ............c i 19
Plant and control room ventilationsystems................. .. ..o 3.0
Firealarm . 3.0
Firealamreset panel . ... 2.3
Firefighting equipment used on each classof fire ............................ 2.6
Plant fire zone panel (including detector location) ............................ 25

Ability to determine and interpret thefollowing asthey
apply toPLANT FIRE ON SITE:

Gastreatment SyStemM . ... e 22

DampPEr POSITION . ..ot 2.8

Firealarm . 28

Thefire's extent of potential operational damage

toplant eqUIPMENt . ..o o 2.8

Ventilation alignment necessary to secure

affected area . ... ..o 29

Need for pressurizing control room

(recirculating mode) ... 25

Whether malfunction is due to common-mode el ectrical

FAllUNES . . 26

Limits of affected area

That afailed firealarm detector existS . . ... 24

Time limit of long-term-breathing air system for

(o0) 11 0] I oo o 29

Timelimitforuseof respirators ..., 29

Location of vital equipment withinfirezone ................................. 31

Need for emergency plant shutdown ............. ... i 3.2

Equipment that will be affected by fire suppression

activitieSiNeach Zone . ... .. o e 3.0

Requirementsfor establishing afirewatch .................................. 2.3

Vital equipment and control systems to be maintained

andoperated during afire ... 3.0

Systemsthat may be affected by thefire ............ ... ... ... ... L. 31
4.2-43 NUREG 1123, Rev.

29
19
22
22
31
3.0
24
29
2.7

23
29
3.2
31
3.0
2.8
3.0
2.8
31
3.0
35
3.8

3.6
35

35
3.6

2
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291001
291002
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291008

Components

Valves

Sensors and Detectors

Controllers and Positioners

Pumps

Motors and Generators

Heat Exchangers and Condensers
Demineralizers and lon Exchangers
Breakers, Relays and Disconnects

5-
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5-10
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5-12
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COMPONENT: 291001 Valves

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

K111

K1.12

(CFR: 41.3)

IMPORTANCE

KNOWLEDGE
The operation of safety valves
The operation of relief valves

The relationship of valve position to flow rate and
back pressure

Valve design for agiven failed-valve position (open,
closed, and as-is positions; spring loaded valves;
hydraulic, pneumatically controlled valves; electric
motor-driven valves)

The significance of stem position (valve status) for
gate valves

Safety concernsin the use of gate valves (protect
valves seals, open slowly)

Cautionsfor placing avalve controller in manual mode
Emergency operation of MOV with motor inoperable
The stroke test for avalve, including the use of a
stopwatch

Principles of operation and purpose of check valves
Operation of manual valves and verification of

position with indicator lights

Reason for using globe valves versus gates valves for
throttling

5-3

RO
34

34

2.7

2.7

29

2.7
34

34

2.7

31

3.2

2.6

NUREG 1123, Rev.

35

3.6

2.8

2.8

2.8

2.7

34

35

2.7

31

3.2

2.8

2



COMPONENT: 291002 Sensor s/Detector s

(CFR: 41.7)
IMPORTANCE
K/A NO KNOWLEDGE
Flow
K1.01 Operation of venturis and orifices
K1.02 Temperature compensation regquirements
K1.03 Effects of gasor steam on liquid flow rate
indications (erroneous reading)
K1.04 Modes of failure
K1.05 Operation of aflow D/P cell type flow detector
Level
K1.06 Temperature/pressure compensation requirements
K1.07 Operation of adifferential pressure level detector
K1.08 Effects of operating environment (pressure,
temperature, and radiation)
K1.09 Modes of failure
Pressure
K1.10 Theory of operation of bourdon tubes, diaphragms,
bellows, and pressure detectors
K1.11 Effects of operating environment (pressure,
temperature, radiation)
K1.12 Operation of apressure D/P cell
K1.13 Modes of failure
Temperature
K1.14 Theory of operation of T/C, RTD, thermostats,
thermometers (expanding fluid)
K1.15 Indications of failure modes of T/C, RTD, thermometers

Position Detector

K1.16

Failure modes of reed switches, LVDT, limit switches,
and potentiometers

NUREG 1123, Rev. 2 5-4

RO

24

24

25

29

31

2.8

3.2

2.8

3.3

24

23

2.8

29

2.3*

2.6

25

25

25

2.6

31

31

29

3.2

29

3.3

25

25

29

31

24

2.8

2.7



COMPONENT: 291002 Sensor s/Detector s

K/A NO.

K1.17

K1.18

K1.19

K1.20

K1.21

K1.22

K1.23

K1.24

(CFR: 41.7)

IMPORTANCE

KNOWLEDGE

Applications of reed switches, magnets, LVDT,
potentiometers, and limit switches

Electrical

Applications of voltmeters, ammeters, frequency, and
ground detectors

Nuclear Instrumentation

Operation of fission chambers, ion chambers
Neutron monitoring indication units

Effects of voltage changes on neutron detector
performance

Failure modes of fission chambers, ion chambers, and
proportional counters

Radiation Detection

Operation of ion chambers, G-M tubes and scintillation
detectors

Use of portable radiation monitoring instruments

5-5

RO

2.3*

2.2*

3.0

3.2

2.8

3.0

2.8

31

NUREG 1123, Rev.

24

24

31

3.2

29

31

29

3.2

2



COMPONENT: 291003 Controllersand Positioners

(CFR: 41.7)

K/A NO. KNOWLEDGE

K1.01 Function and operation of flow controller in manual
and automatic modes

K1.02 Function and operation of a speed controller

K1.03 Operation of avalve controller, including seal-in
features

K1.04 Function and operation of pressure and temperature
controllers, including pressure and temperature
control valves

K1.05 Function and characteristics of valve positioners

K1.06 Function and characteristics of governors and other
mechanical controllers

K1.07 Safety precautions with respect to the operation of
controllers and positioners

K1.08 Theory of operation of the following types of
controllers: electronic, electrical, and pneumatic

K1.09 Effects on operation of controllers dueto

proportional, proportional and reset, and proportional
and integral features

NUREG 1123, Rev.

2

IMPORTANCE

5-6

RO

35

35

3.3

3.3

2.8

25

2.8

2.2*

2.0*

3.7

3.6

34

3.3

2.8

2.6

2.8

2.2*

2.2*



COMPONENT: 291004 Pumps

(CFR: 41.3)

K/A NO. KNOWLEDGE

Centrifugal

K1.01 I dentification, symptoms, and conseguences of
cavitation

K1.02 Reasons for venting a centrifugal pump

K1.03 Consequences of air binding

K1.04 Consequences of operating a pump dead headed or for
extended recirculation times

K1.05 Discuss relationships among head, flow, speed, and
power

K1.06 Need for net positive suction head (NPSH); effects of
loss of suction

K1.07 Starting current and operating current interpretation

K1.08 Purpose of starting a pump with discharge valve closed

K1.09 Pressure and flow relationship of pumpsin paralel

K1.10 Pressure and flow relationship of pumpsin series

K1.11 Definition of pump shutoff head

K1.12 "Runout" of a centrifugal pump (definition,
indications, causes, effects, and corrective measures)

K1.13 Principles of operation of a centrifugal pump

K1.14 Relationship between flow from a pump and suction
heads

K1.15 Purpose of pump minimum flow requirements

Positive Displacement

K1.16 Discuss relationship among head, flow, speed, and
power
K1.17 Net positive suction head (NSPH) requirementsfor a

positive displacement pump

K1.18 Consequences of operating a positive displacement pump
against a closed flow path

5-7

IMPORTANCE
RO

3.2
2.8

2.8

3.0

2.8

3.3
2.8
2.8
2.3*
2.3*

24

2.8

2.6

25

29

25

25

3.3

NUREG 1123, Rev.

3.2

2.8

29

31

29

3.3

2.8

2.8

2.4*

2.4*

25

2.8

2.7

25

29

2.7

2.6

3.3

2



COMPONENT: 291004 Pumps

(CFR: 41.3)
IMPORTANCE
K/A NO. KNOWLEDGE
K1.19 Functions and characteristics of positive displacement
pumps
K1.20 Reason for starting a positive displacement pump with

the discharge valve open; need to clear the flow path

K1.21 Safety procedures and precautions associated with
positive displacement pumps

NUREG 1123, Rev. 2 5-8



COMPONENT: 291005 Motors and Generators

(CFR: 41.7)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 L ocked motor rotor, recognition from motor parameters 2.6 2.6
K1.02 Potential consequences of overheating motor insulation

or motor bearings 2.6 2.7
K1.03 Causes of excessive current in motors, such aslow

voltage, overloading , and mechanica binding 2.6 2.7
K1.04 Relationship between pump motor current (ammeter

reading) and the following: pump fluid flow, head,

speed, and stator temperature 2.7 2.7
K1.05 Explain the difference between starting current and

operating (running) current in a motor 2.6 2.7
K1.06 Reason for limiting the number of motor startsin a

given time period 29 31
K1.07 Electrical units: volts, amps, A.C., D.C., and hertz 2.6 2.6
K1.08 Consequences of overexcited/underexcited 25 2.6
K1.09 tinterrelations of the following: VARs, Watts, Amps,

Volts, Power factor 2.3* 26

5-9 NUREG 1123, Rev. 2



COMPONENT: 291006 Heat Exchangersand Condensers

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

K111

K1.12

K1.13

K1.14

K1.15

K1.16

K1.17

K1.18

(CFR: 41.4)

IMPORTANCE

KNOWLEDGE

Startup/shutdown of a heat exchanger

Proper filling of a shell-and-tube heat exchanger
Basic heat transfer in a heat exchanger

Effects of heat exchanger flow ratesthat are too high
or too low

Flow paths for the heat exchanger (counterflow and U-
types)

Components of a heat exchanger (shells, tubes, plates,
etc.)

Control of heat exchanger temperatures

Relationship between flow rates and temperatures
Definition of thermal shock

Principle of operation of condensers

Relationship between condenser vacuum and backpressure
Causes of natural circulation

Use of steam tables to determine saturation pressure
for agiven temperature and vice versa

Fluid hammer and methods of prevention
Effects of heat exchanger tube fouling

Effects of scaling on heat exchanger operation
Consequences of heat exchanger tubefailure

Reasons for non-condensible gas removal

NUREG 1123, Rev. 2 5-10

RO

2.7

2.6

24

2.8

2.2*

2.3*

2.7

29

2.7

2.8

2.8

29

2.7

31

2.6

25

2.7

2.8

2.7

2.6

2.6

2.8

2.3*

2.3*

2.8

3.0

2.8

2.8

2.8

3.0

29

3.2

2.8

2.6

2.8

29



COMPONENT: 291007 Demineralizersand lon Exchangers

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

(CFR: 41.3)

IMPORTANCE

KNOWLEDGE

Effect of excessive differential pressure on
demineralizer performance

Reason for sampling inlet and outlet of demineralizer
Effects of channeling in ademineralizer

Purpose of ademineralizer

Purpose of demineralizer D/P gauge

Reason for demineralizer temperature and flow limits
Principles of demineralizer operation

Demineralizer D/P to determine condition of
demineralizer resin bed

Effects of demineralizer operation on water
conductivity

5-11

RO

2.6
25
2.8
2.8
24
2.7
2.3*

2.6

2.7

NUREG 1123, Rev.

2.7

2.6

29

29

25

2.7

25

2.6

2.7

2



COMPONENT: 291008 Breakers, Relays and Disconnects

(CFR: 41.7)
IMPORTANCE

K/A NO. KNOWLEDGE RO
K1.01 Purpose for racking out breakers (de-energize

components and associated control and indication

circuits) 3.6
K1.02 Local indication that breaker is open, closed or

tripped 34
K1.03 Meaning of power supply circuit breaker indicator

lights and capability to remotely open and close 3.3
K1.04 Operation of various push buttons, switches and

handles and the resulting action on breakers 3.3
K1.05 Function of thermal overload protection device 3.0
K1.06 Interpreting one-line diagram of control circuitry 3.2
K1.07 Safety procedures and precautions associated with

breakers, including MCC bus breakers, high, medium and

low voltage breakers, relays and disconnects 3.5*
K1.08 Effects of closing breakers with current out of phase,

different frequencies, high voltage differential, low

current, or too much load 34
K1.09 Effect of racking out breakers on control and

indicating circuits and removal of control power on

breaker operation 34
K1.10 Function, control, and precautions associated with

disconnects 3.3*
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6.1 Reactor Theory
(CFR: 41.1)

REACTOR THEORY: 292001 Neutrons

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Definefast, intermediate, and slow neutrons. 2.0* 2.1*
K1.02 Define prompt and delayed neutrons. 3.0 31
K1.03 Define thermal neutrons. 2.7 2.7
K1.04 Describe neutron moderation. 32 32
K1.05 Identify characteristics of good moderators. 2.4* 2.6*
K1.06 Define neutron lifetime. 1.9* 1.9*
K1.07 Define neutron generation time. 1.9* 1.9*
K1.08 Describe fast flux, thermal flux, and flux

distribution. 2.2* 24
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REACTOR THEORY: 292002 Neutron Life Cycle

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

K111

K1.12

K1.13

K1.14

IMPORTANCE
KNOWLEDGE RO

Describe the neutron life cycle using the following

terms:
--fast fission factor. 1.9*
--fast non-leakage probability factor. 1.9*
--resonance escape probability factor. 2.0*
--thermal non-leakage probability factor. 1.9*
--thermal utilization factor. 1.9*
--reproduction factor. 1.9*

Define critical, subcritical, and supercritical with
respect to areactor. 3.5%

Define effective multiplication factor and discussits

relationship to the state of d reactor. 2.7
Define K-excess. 2.4*
Define shutdown margin. 3.2
Define reactivity. 3.2

State the relationship between reactivity and
effective multiplication factor. 24

‘tCal culate shutdown margin using procedures and given
plant parameters 1.8*

tEvaluate change in shutdown margin due to changesin
plant parameters 2.6

NUREG 1123, Rev. 2 6.1-4

1.9*

1.9*

2.1*

2.0*

2.0*

1.9*

35

2.8

2.6

35

3.3

25

2.4*

29



REACTOR THEORY: 292003 Reactor Kinetics and Neutron Sour ces

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

K111

IMPORTANCE

KNOWLEDGE

Explain the concept of subcritical multiplication.
Given the simplified formulafor subcritical
multiplication, perform calculations involving steady
state count rate and source count rate.

Describe the production of delayed neutrons.

Define delayed neutron fraction and effective delayed
neutron fraction; state the reasons for variation.

Define reactor period.

Explain the effect of delayed neutrons on reactor
period.

Explain prompt critical, prompt jump, and prompt drop.

Given the power equation, solve problemsfor power
changes and period.

Define doubling time and calculate it using the power
equation.

Explain the necessity for installed neutron sourcesin
areactor core.

Explain why installed sources are not needed after one
cycle of core operation.

6.1-5

RO

29

2.1*

24

25

3.7

3.7

3.3

2.7

2.5%

2.4*

24
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2.3*

24

25

3.7

3.7

3.3

2.8

2.6*
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2



REACTOR THEORY: 292004 Reactivity Coefficients

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Define the temperature coefficient of reactivity. 3.2 3.2
K1.02 Describe the effect on the magnitude of the

temperature coefficient of reactivity from changesin

moderator temperature and core age. 2.5* 2.6*
K1.03 Explain resonance absorption. 2.6 2.7
K1.04 Explain doppler broadening and self-shielding. 2.6 2.7
K1.05 Define the doppler coefficient of reactivity. 29 29

Describe the effect on the magnitude of the doppler
coefficient of reactivity for changesinthe

following:
K1.06 --Moderator temperature 2.1* 2.2*
K1.07 --Core void fraction 2.1* 2.2*
K1.08 --Fuel temperature 2.2* 2.4*
K1.09 --Core age 1.9* 2.1*
K1.10 Define the void coefficient of reactivity. 3.2 3.2

Describe the effect on the magnitude of void
coefficient from changesin the following:

K1.11 --Core void fraction 25 26
Kl. 12 --Fuel temperature 2.2* 2.3*
K1.13 --Core age 2.1* 2.2*
K1.14 Compare the relative magnitudes of the temperature,

doppler, and void coefficients of reaCtivity. 3.3 3.3
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REACTOR THEORY: 292005 Control Rods

IMPORTANCE

K/A NO. KNOWLEDGE

K1.01 Relate notch and rod position.

K1.02 Name the material used for thermal neutron absorption
in control rods.

K1.03 Describe nuclear properties of active material in the
rod.

K1.04 Predict direction of change in reactor power for a
change in control rod position.

K1.05 Definerod density.

K1.06 Define reactor scram.

K1.07 Define control rod worth, differential control rod
worth, and integral control rod worth.

K1.08 Explain the shape of curvesfor differential and
integral CRW versus rod position.

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.

K1.10 fStatethe purpose of flux shaping and rod sequencing.
K1.11 Define deep rods, and shallow rods.

K1.12 tDescribe effects of deep, and shallow control rods on
axial and radial flux distribution.

6.1-7

RO

3.2*

25

1.9*

35
2.5%

3.7*

24

2.1*

2.5%

2.8

2.4*

2.6
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3.3*

2.6

1.9*
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2.6

3.8*

2.6

23

2.6

3.3

2.5%

29
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REACTOR THEORY: 292006 Fisson Product Poisons

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

IMPORTANCE

KNOWLEDGE
Define fission product poison.

State the characteristics of Xenon-135 as afission
product poison.

Describe the production of Xenon-135.
Describe the removal of Xenon-135.

Describe the following processes and state their
effect on reactor operations:

--Equilibrium Xenon
--Maneuvering Xenon

--Xenon following ascram

K1.08 tDescribethe effectsthat X enon concentration has on

K1.09

K1.10

K111
K1.12
K1.13

K1.14

K1.15

K1.16

K1.17

NUREG- 1123,

flux shape and control rod patterns.

Plot the curve and explain the reasoning for the
reactivity insertion by Xenon-135 versus time for the

following:

--Initial reactor startup and ascension to rated
power.

--Reactor startup with Xenon-135 already present in
the core

--Power changes from steady-state power to another.
--Reactor scram.

--Reactor shutdown.

Explain the process and reasons for the Reactor
Operator to compensate for the time dependent behavior

of Xenon-135 concentration in the reactor.

State the characteristics of Samarium-149 as afission
product poison.

Describe the production of Samarium-149.

Describe the removal of Samarium-149.

Rev. 2 6.1-8

RO

2.7

31

29

29

29

2.7

3.2

2.8

25

29

2.6

2.8

2.6*

31

2.1*

1.8*

1.9*

2.8

31

29

29

29

2.7

3.2

3.2

25

29

2.7

23

2.6

3.2

2.1*

1.9*

1.9*



REACTOR THEORY: 292006 Fisson Product Poisons

K/A NO.

K1.18

K1.19

K1.20

K1.21

K1.22

IMPORTANCE

KNOWLEDGE
Define equilibrium samarium.

Plot the curve and explain the reasoning for
reactivity insertion by Samarium-149 versus time for

the following:

--Initial reactor startup and ascension to rated
power.

--Reactor shutdown.

Describe effects of power changes on samarium
concentration.

Compare effects of Samarium-149 on reactor operation
with those of Xenon-135.

6.1-9

RO

1.8*

1.7+

1.6*

1.7+

2.4*
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REACTOR THEORY: 292007 Fue Depletion And Burnable Poisons

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Define burnable poison and stateitsusein the

reactor. 29 31
K1.02 Describe and explain distribution of burnable poisons

in the core. 1.8* 2.0*
K1.03 tGiven acurve of K-effective versus core age, state

the reasons for maximum, minimum, and inflection

points. 2.4* 2.7
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REACTOR THEORY': 292008 Reactor Operational Physics

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
Startup and Approachto Criticality
K1.01 List parameters which should be monitored and
controlled during the approach to criticality. 3.8 3.9*
K1.02 List reactivity control mechanismswhich exist for
plant conditions during the approach to criticality. 3.8 3.8
K1.03 Describe count rate and period response which should
be observed for rod withdrawal during the approach to
criticality. 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 approach to critical. 3.3 34
K1.05 Explain characteristics to be observed when the
reactor isvery closeto criticality. 43 4.3
Criticality
K1.06 List parameters which should be monitored and
controlled upon reaching initia criticality. 42 42
K1.07 Define criticality as related to areactor startup. 39 39
K1.08 Describe reactor power and period response once
criticality isreached. 4.1 4.1
Intermediate Range Operation
K1.09 List parameters which should be monitored and
controlled during the intermediate phase of startup. 3.9* 3.9*
K1.10 Explain procedures for adjusting reactor period during
the intermediate phase of startup. 3.6 3.6
K1.11 Discuss the concept of the point of adding heat (POAH)
and itsimpact on reactor power. 3.7 3.8
K1.12 Describe reactor power and period response prior to
reaching the POAH. 3.6 3.7
K1.13 Explain characteristics to look for when the POAH is
reached. 3.8 39
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REACTOR THEORY': 292008 Reactor Operational Physics

IMPORTANCE
K/A NO. KNOWLEDGE
Heatup Operation
K1.14 Describe three parameters to be monitored and
controlled during heatup.
K1.15 Describe reactor power and period response after
reaching the point of adding heat.
K1.16 Explain procedures for establishing and controlling
heatup rate.
Power Operation
K1.17 Describe three parameters to be monitored and
controlled during power operation.
K1.18 Describe means by which reactor power will be
increased to rated power.
K1.19 Explain transient and steady-state effects of a

control rod withdrawal on reactor power and void
fraction content.

K1.20 Explain transient and steady-state effects of an
increasein core flow on reactor power and void
fraction.

K1.21 Explain the relationship between steam production rate

and reactor power given specific conditions.

K1.22 Explain the effect that opening steam bypass valves,
during power operation, will have on reactor power.

K1.23  tExplain the necessity for rod pattern exchanges.

K1.24  tDescribe the parameters to be monitored and controlled
during rod pattern exchanges.

Reactor Response on a Scram

K1.25 Explain the shape of a curve of reactor power versus
time after a scram.

Normal Reactor Shutdown

K1.26 Explain reactor power response to adecreasein core
flow.

NUREG 1123, Rev. 2 6.1-12

RO

35

3.7

3.6

3.6

3.8

31

3.3

29

35

2.6

2.8

2.8

34

35

3.7

3.7

3.6

3.8

3.2

34

3.0

3.6

31

3.2

29

3.7



REACTOR THEORY': 292008 Reactor Operational Physics

K/A NO. KNOWLEDGE

K1.27 Explain reactor power response to a control rod
insertion.

K1.28 Explain the necessity for inserting control rodsin a

predetermined sequence during normal shutdown.

K1.29 Define decay heat.

K1.30 Explain the relationship between decay heat generation
and: @) power level history, b) power production, and

¢) time since reaction shut down.

IMPORTANCE

6.1-13

RO

34

34

34

3.2
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3.7

3.6

35
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6.2 THERMODYNAMICS
(CFR: 41.14)

THERMODYNAMICS: 293001 Thermodynamic Units and Properties

IMPORTANCE
K/A NO. KNOWLEDGE
K1.01 Convert between absolute and relative pressure and
vacuum scales.
K1.02 Recognize the difference between absolute and relative
temperature scales.
K1.03 Describe how common pressure and level sensing
instruments work.
K1.04 Explain relationships between work, power, and energy.

6.2-1

RO

2.2*

2.1*

2.5%

1.8*
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THERMODYNAMICS: 293002 Basic Energy Concepts

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

IMPORTANCE

KNOWLEDGE
Identify energy and work forms.
Explain the law of conservation of energy.

Explain the difference between state and phase of a
working substance.

Explain the application of enthalpy in the monitoring
of plant processes.

I dentify the relationship between heat flow during a
process and a T-s diagram representation of the
process.

Define specific heat.

Apply specific heat in solving heat transfer problems.

NUREG 1123, Rev. 2 6.2-2

RO

1.6*

1.9*

1.6*

2.1*

2.0*

1.8*

15*

1.7+

1.9*

1.7+

2.4*

2.2*

2.1*

1.6*



THERMODYNAMICS: 293003 Steam

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

K111

K1.12

K1.13

K1.14

K1.15

K1.16

K1.17

K1.18

K1.19

K1.20

K1.21

K1.22

K1.23

KNOWLEDGE

Describe effects of pressure on density or specific
volume of aliquid.

Distinguish between liquids, vapors, gases, and fluids.
Define latent heat of vaporization

Define vaporization line

Define critical point

Define vapor dome

Define saturated liquid

Define wet vapor

Define saturated vapor

Define vapor pressure

Define moisture content

Define quality

Define superheated vapor

Define supersaturated vapor

Define subcooled and compressed liquids
Define subcooling

Define specific heat

I dentify the following terms on a T-s diagram:

--Critical point

--Saturated liquid line

--Saturated vapor line

--Solid, liquid, gas, vapor, and fluid regions

Explain the usefulness of steam tables to the Control
Room Operator.

Use saturated and superheated steam tables.

6.2-3

IMPORTANCE

RO
2.3*
2.2%
2.3

2.0*
1.8*
1.8*
2.7

1.8*
2.5%
1.8*
2.3*
25

2.3*
1.8*
2.4*
2.8

1.9*

1.7+
2.1*
2.2%

2.1*

29

2.8*
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2.3*
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2.1*

1.8*

2.0*

2.8

1.9*

2.6*

1.9*

2.3*

2.6

2.4*

1.8*

2.4*

2.8

2.1*

1.7+

2.2*

2.3*

2.2*

3.2

3.1*
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THERMODYNAMICS: 293004 Thermodynamic Processes

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
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

atypical boiler. 1.8* 1.9*

Nozzles
K1.03 Describe the functions of nozzlesin flow restrictors. 2.2* 2.2*
K1.04 Describe the functions of nozzlesin air gjectors. 25 2.6
K1.05 Describe the principles of operation of ajet pump 2.7 2.7

Turbines

K1.06 Explain the function of nozzles, fixed blading, and

moving blading in the turbine. 1.9* 2.1*
K1.07 Explain the reason turbines are multistages. 2.1* 2.2*
K1.08 Define turbine efficiency. 2.0* 2.1*
K1.09 Explain the difference between actual turbine

performance and ideal thermal efficiency. 1.7* 1.8*

Pumps
K1.10 Define pump efficiency. 1.8* 1.9*
K1.11 Explain the difference between ideal and real pumping

processes. 1.7* 1.8*

Condensers
K1.12 Discuss subcooling. 29 31
K1.13 Explain vacuum formation in condenser processes. 25 2.6
K1.14 Explain the condensing process. 2.6 2.7

Throttling and the Throttling Process

K1.15 Definethrottling. 2.2* 2.3*
K1.16 Explain the reduction of process pressure from

throttling. 2.1* 2.3*
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THERMODYNAMICS: 293005 Thermodynamic Cycles

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

IMPORTANCE

KNOWLEDGE
Define thermodynamic cycle.

Define thermodynamic cycle efficiency in terms of net
work produced and energy applied.

Describe the moisture effects on turbine integrity and
efficiency.

Explain steam quality effects on nuclear turbine
design.

State the advantages of moisture separators/reheaters
and feedwater heatersfor atypical steam cycle.

6.2-5

RO

1.7+

1.7+

2.6

2.3*

2.7
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THERMODYNAMICS: 293006 Fluid Statics

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Distinguish between fluids and other substances. 1.7* 1.8*
K1.02 Distinguish between static pressure, dynamic pressure,

and total pressure. 2.0* 2.2*
K1.03 Define head loss. 24 25
K1.04 Discuss operational considerations of viscosity as

related to head loss. 1.7* 1.9*
K1.05 Explain operational implications of fluid hammer 3.2 3.3

Pumps and Pump Characteristics

K1.06 --State the purpose of a pump. 2.5* 2.6*
K1.07 --Discuss pump head. 25 2.6
K1.08 --Discuss relationship between pump speed, head, flow,

and power without using formulas or calculations. 25 2.6
K1.09 --Define cavitation. 28 29
K1.10 --Define net positive suction head (NPSH). 2.7 2.8
K1.11 --Define pump shut-off head, pump runout, and axial

thrust. 24 25
K1.12 --Explain the importance of proper system venting for

pump operations. 29 29
K1.13 --Explain the results of putting centrifugal pumpsin

parallel or series combinations. 2.6 2.7
K1.14 --Given the characteristic curve for atypica

centrifuga pump, explain the reason for its shape. 2.2* 2.3*
K1.15 --Using a centrifugal pump characteristic curveand a

system characteristic curve, illustrate how the system

operating point changes due to system changes. 2.3* 2.4*
K1.16 --Describe how a centrifugal pump characteristic curve

will change with pump speed. 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. 2.6 2.7

NUREG 1123, Rev. 2 6.2-6



THERMODYNAMICS: 293006 Fluid Statics

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.18 --Discuss the characteristic curve for atypical

positive displacement pump and explain the reason for

its shape. 1.9* 2.1*
K1.19 --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. 2.7 29
K1.20 Define or explain mass flow rate 24 24
K1.21 Define or explain two-phase flow 2.4* 2.6
K1.22 Define or explain pressure spike 2.2* 2.3*
K1.23 Define or explain gas binding 2.2* 2.3*
K1.24 Define or explain recirculation ratio 2.1* 2.3*
K1.25 Define or explain pipe whip 2.1* 2.2*
K1.26 Explain why flow measurements must be corrected for

density changes. 2.3 24
K1.27 Explain the relationship between pressure head and

velocity head in afluid system. 1.8* 2.0*
K1.28 Discuss the velocity profilesfor laminar flow and

tubulent flow. 1.7* 1.8*
K1.29  Describe the methods of controlling system flow rates. 2.6 2.7
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THERMODYNAMICS: 293007 Heat Transfer and Heat Exchanges

IMPORTANCE
K/A NO. KNOWLEDGE RO
Hest Transfer

K1.01 Describe three mechanisms of heat transfer. 32
K1.02 Describe thermal conductivity. 24
K1.03 Explain the manner in which fluid films affects heat

transfer. 2.7

Heat Exchangers
K1.04 Discuss parallel-flow heat exchangers. 1.9*
K1.05 Discuss counter-flow heat exchangers. 2.0*
K1.06 Discuss the factors which affect heat transfer ratein

aheat exchanger. 2.7
K1.07 Describe how the presence of gases or steam can affect

heat transfer and fluid flow in heat exchangers. 2.7

Condenser Applications of Heat Transfer

K1.08

K1.09

K1.10

K111

K1.12

K1.13

List functions of the main condenser in a power plant. 3.0

Discuss operational implications of condensate
depression. 25

Core Therma Power

Define core thermal power. 2.7*
tExplain methods of calculating core thermal power. 2.6
Define percent reactor power. 2.6*

tCalculate core thermal power using asimplified heat
balance. 2.3*

NUREG 1123, Rev. 2 6.2-8
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2.8

2.2*
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2.9*

31

2.7*

2.9*



THERMODYNAMICS: 293008 Thermal Hydraulics

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
Boiling Hest Transfer
K1.01 Distinguish between boiling processes and other heat
transfer mechanisms. 26 28
K1.02 Describe surface or cavity nucleation. 2.2* 2.3*
K1.03 List factors affecting bubble formation in a cavity. 1.9* 2.1*
K1.04 Describe means by which boiling improves convection
heat transfer. 26 2.7
K1.05 Describe microconvection. 1.4* 1.5*
Pool Boiling Curve (T vs. Q/A)
K1.06 Define anatural convection heat transfer. 25 26
K1.07 Define nucleate boiling, subcooled nucleate boiling,
and bulk boiling. 2.8 3.0
K1.08 Describe DNB (departure from nucleate boiling). 29 31
K1.09 Describe OTB (onset of transition bailing). 3.0 3.2
K1.10 Describe CHF (critical heat flux). 29 3.0
K1.11 Describe transition (partial film) boiling. 2.7 2.8
K1.12 Describe stable film boiling. 2.7 2.8
K1.13 Describe burnout and burnout heat flux. 2.3* 2.3*
Two Phase Flow
K1.14 Classify slug flow region along afuel channd,
experiencing two phase flow. 2.0* 2.1*
K1.15 Describe annular flow region along a hypothetical fuel
channel, experiencing two phase flow. 2.2* 2.3
K1.16 Describe dryout region or mist flow region along a
hypothetical fuel channel, experiencing two phase
flow. 22 23
K1.17 Describe OTB point along a hypothetical fuel channel,
experiencing two phase flow. 25 2.8
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THERMODYNAMICS: 293008 Thermal Hydraulics

IMPORTANCE
K/A NO. KNOWLEDGE
K1.18 Describe effects of flowrate and phase change on the
heat transfer coefficient.
Core Inlet Subcooling
K1.19 Define core inlet subcooling.
K1.20 Define carryunder.
Voids and Void Fraction
K1.21 Define void fraction.
K1.22 Explain the term void as applied to core operations
K1.23 Define qualilty
K1.24 Draw the temperature profile from the centerline of a
fuel pellet to the centerline of the channel.
Recirculation System
K1.25 Explain the reason for forced core recirculation.
K1.26 Explain the jet pump operating principle.
K1.27 Explain the necessity of determining core coolant
flow.
K1.28 Describe the factors affecting single- and two-phase
flow resistance.
Core Orificing
K1.29 Describe the effects of increasing bundle power on
bundle flow resistance.
K1.30 Compare the flow resistance through high powered
bundles to that of low powered bundles.
K1.31 Explain the necessity of core orificing.
K1.32 Describe core bypass flow.
K1.33 Explain the need for adequate core bypass flow.

Natura Circulation
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THERMODYNAMICS: 293008 Thermal Hydraulics

K/A NO.

K1.34

K1.35

K1.36

K1.37

K1.38

K1.39

K1.40

K1.41

K1.42

K1.43

IMPORTANCE
KNOWLEDGE

Explain the causes of natural circulation in BWR's.

Describe problems that thermal stratification can
cause.

Describe means by which the operator can determine if
natural circulation flow exists.

Describe means by which the operator can enhance
natural circulation.

Sketch the axid temperature and enthalpy profiles for
atypical reactor coolant channel and describe how

they are affected by the following:

--Onset of nucleate boiling

--Axial core flux

--Inlet temperature

--Heat generation rate

--Flow rate in the channel

Sketch the temperature profilein the axial and radia

directionsfor atypical fuel rod and explain the
reason for its shape.
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THERMODYNAMICS: 293009 Core Thermal Limits

IMPORTANCE

K/A NO. KNOWLEDGE

K1.01 tExplain radial pesking factor (RPF)

K1.02 tExplain axial peaking factor(APF)

K1.03 tExplain local peaking factor(L PF)

K1.04 TExplain total peaking factor(TPF)

K1.05 State the reason thermal limits are necessary.

LHGR

K1.06 tDefine LHGR.

K1.07 tExplain the basis of the limiting condition of LHGR.

K1.08 tDescribe the mode of fuel failurefor LHGR.

K1.09 tDefine FLPD and MFLPD.

MAPLHGR

K1.10 tDefine APLHGR

K1.11 tExplain the basis of the limiting condition for
APLGHR.

K1.12 tDescribe the mode of fuel failure for APLHGR.

K1.13 tDefine MAPLHGR

K1.14 tExplain the mechanisms most limiting for each region
of the MAPLHGR limit curves.

K1.15 tDescribe conditions under which radiative heat
transfer becomes the significant method of heat
transfer within afuel bundle.

K1.16 tDiscuss how changesin the heat generation rate and
thermal conductivity of the fuel rod affect fuel
centerline temperature
MCPR

K1.17 tDefine critical power.

K1.18 tDefine critical power ratio.
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THERMODYNAMICS: 293009 Core Thermal Limits

K/A NO.
K1.19
K1.20
K1.21
K1.22
K1.23
K1.24

K1.25

K1.26

K1.27

K1.28

K1.29

K1.30

K1.31

K1.32

K1.33

K1.34

K1.35
PCIOMR

K1.36

IMPORTANCE

KNOWLEDGE
tExplain the basis of the limiting condition for CPR.
tDescribe the mode of fuel failure for CPR.

tDefine MCPR.

tDescribe the effects of subcooling on critical power.

tDescribe the effects of mass flow on critical power.
tDescribe the effects of pressure on critical power.

tDescribe the effects of local power distribution on
critical power.

tDescribe the effects of axial power distribution on
critical power.

tExplain the purpose of the flow biasing correlation
factor, (K ), asit relatesto MCPR limits.

tDefine FLCPR.

Therma Time Constant

Define fuel thermal time constant.

tRelate thermal time constant to transient operating
condition.

Pellet Clad Interaction

Describe pellet-clad interaction (PCI).

List the causes of PCI.

Describe the purpose of the pellet to clad gap.
Identify the possible effects of fuel densification.

Describe the effects of iodine and cadmium on PCI.

tExplain the purpose for PCIOMR (Plant Specific).
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THERMODYNAMICS: 293009 Core Thermal Limits

K/A NO.

K1.37

K1.38

K1.39

K1.40

K1.41

K1.42

K1.43

IMPORTANCE
KNOWLEDGE

tldentify how the PCIOMR rules minimize the adverse
effects of PCI (Plant Specific).

TState the items measured for each of the three core
thermal limits.

For the following plant operating or accident
conditions, identify which of the three core thermal
limits are most limiting:

Full power operation

Loss of reactor coolant
Increasein core flow
Increase in reactor pressure

Cold water addition
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THERMODYNAMICS:; 293010 Brittle Fracture and Vessd Thermal Stress

K/A NO.

K1.01

K1.02

K1.03

K1.04

K1.05

KNOWLEDGE

IMPORTANCE

State the brittle fracture mode of failure.

tState the definition of Nil-Ductility Transition

Temperature.

Define reference temperature.

tState how the possibility of brittle fractureis

minimized by operating limitations.

TState the effect of fast neutron irradiation on

reactor vessel metals.
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