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ABSTRACT
ABSTRACT

The Knowiedge and Abilities Catalog for Nuclear Power Plant Operators: Boiling-Water
Reactors (BWRs) (NUREG-1123, Revision 1) 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 Examiner Standards (NUREG-1021) and the Examiner's Handbook
for Developing Operator Licensing Written Examinations (NUREG/BR-0122), will
cover the topics iisted under Title 10, Code of Federal Regulations, Part 55 (10 CFR
55).

The BWR Catalog contains approximately 7,000 knowledge and ability (K/A) statements
for ROs and 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.

Revision 1 to the BWR Catalog represents a modification in form and content of the
original catalog. The K/As were linked to their applicabie 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/As were combined in one section with appro::imately one hundred
new K/As. Component Cooing Water and Instrument Air Systems were added to the
Systems Section. Finally, High Containment Hydrogen Concentration and Pla:i Fire
On Site evolutions added to the Emergency and Abnormal Plant Evolutions section.
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SUMMARY OF SIGNIFICANT CHANGES

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

The content of the written and operating licensing examinations 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) items listed under the 10 CFR requirements were included in the
catalog in order to consolidate this information in one reference book.

1.2 Knowledge and Abilities linked to 10 CFR 55

The linkage of K/As to the 10 CFR 55.41, 43 and 45 was done for two reasons.
First, the linkage to the 10 CFR item numbers was designed to help ensure that the
examinations include a representative sample from among the applicable items.
Second, the linkage was designed to simplify the examiners task of defending the
content of a particular examination, should defense become necessary.

1.3 Senior Reactor Operator (SRO) knowledge and abilities identified

NUREG-1021, "Operator Licensing Examiner Standards,” Section ES-401, Item
C.1.b. states that 25% of the site-specific written examination for SROs should
evaluate K/As required for the higher license level. The old catalogs did not explicitly
identify the K/As that represented the higher license level. Differences in RO and
SRO importance ratings were sometimes used, but, the rating differences were not
linked to the 10 CFR 55.43. In this catalog revision, SRO license level K/As were
linked to the items associated with the 10 CFR 55.43. This is intended to remove
subjectivity from selection of higher license level K/As.

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

NUREG-1021, Rev. 7, Section 701 refers to the K/A catalog. In an effort to assure

consistency between the Examiner Standards and the catalog, a brief discussion of the
use of the catalog for LSRO examinations was included.
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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/As in cne section.
2. Eliminated duplicate generic K/As.
3. Organized the section into 4 topic areas.
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. Ml Generic K/As to Section 2
2. Added High Containment Hydrogen Concentration
3. Added Plant Fire On Site
5 Components
No change
6 Theory Section
No change

2 GENERIC KNOWLEDGE AND ABILITIES (132)
2.1 The System Generic K/As were combined with the Plant-Wide Generic K/As.

Many of the old system generic K/As had plant-wide applicability as well as system
applicability. In addition, the old plant-wide generic section had relatively few K/As
to draw upon to make up 13% or 17% of the examination. As a result, all generic
K/As were combined into one section.

These are generally administrative knowledge and abilities with broad application
across systems and operations. The four (4) topic areas listed below.

Conduct of Operations K/As
Equipment Control K/As
Radiation Control K/As
Emergency Procedures /Plan K/As

i
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The generic K/As for "Conduct of Operations,” may be 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/As for "Equipment Control " address 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.

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

The generic K/As for "Emergency Procedures / Plan" may be used to evaluate the
applicant’s general knowledge of emergency opcrations. The K/As are tesigned to
evaluate knowledge of the emergency procedures their use. The emerge <y
procedures consist of both symptom based and event based procedures. 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/As were added to the catalog.
The new K/As were 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  The old system generic K/As were combined with plant wide generic K/As in
Section 2, Generic K/As.

3.2 Two systems were 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 “operational applications” to “operational
implications”
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4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)

4.1 The old system generic K/As were combined with plant wide generic K/As in
Section 2, Generic K/As. Duplicate generic K/As were combined into single
K/As where 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 Site was added as an abnormal plant evolution to achieve
consistency with the Fire Protection System section.

4.4 Emergeacy and Abnormal Evolution K/As were linked to 10 CFR item
numbers at the stem statement level.

5 COMPONENTS
5.1  All component K/As were linked to 10 CFR item numbers.

6 THEORY

6.1  Reactor Theory and Thermodynamics theory K/As were linked to 10 CFR
items numbers.

NUREG-1123, Rev. 1 X1V



1 ORGANIZATION OF BWR
CATALOG

1.1 Introduction

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
Reactors (BWR) NUREG-1123, Revision 1, provides the basis for development of content-
valid written and operating licensing examinations for reactor operators (ROs) and senior
reactor operators (SROs). The Catalog is designed to ensure equitable and consistent
examinations.

1.2 Part 55 of Title 10 of the Code of Federal Regulations

The catalog is used in conjunction with NUREG-1021, Revision 7 "Operator Licensing
Examination Standards.” NUREG-1021 provides policy and guidance to the NRC examiners
and establishes the procedures and practices for examining licensees and applicants for
reactor RO and SRO licenses pursuant to Part 55 of Title 10 of the Code of Federal
Regulations (10 CFR 55). knowledges and abilities (K/As) in this catalog are directly linked
by item number to 10 CFR 55.

1.3 Written RO Examination

The items to be included in written RO examinations are specified in 10 CFR 55.41 (b). The
written RO examination questions should be generated from a representative sample of K/As
derived from among the 10 CFR 55.41 (b) items listed below:

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

(2) General design features of the core, inciuding 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 *hat affect the facility.

(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.

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

1-1 W'XIZJ. Rev. 1



(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) Principals of heat transfer, thermodynamics and fluid mechanics.

The written RO examination is administered in two sections, a generic fundamentals
examination (GFE) section and a site-specific examination. The GFE covers those
knowledges that do not vary significantly among reactors of the same type (NUREG-1021,
ES-205). The GFE covers component, reactor theory, and thermodynamics knowledge. The
component knowledge items are derived from 10 CFR 55.41 (b) items 3 ana 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 written RO examination covers K/As that vary among reactors of the same
type. The guidance for preparation of written RO examination is presented in NUREG-1021,
ES-401, and NUREG/BR-0122, "Examiner's Handbook for Developing Operator Licensing
Written Examinations.” 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 Written SRO Examination

The iteris to be covered for written SRO examinations are presented in 10 CFR 55.43 (b).
The guidance for preparation of the written SRO examination is presented in NUREG-1021,
ES-401 and NUREG/BR-0122. The examination for SRO should include approximately
twenty five percent (25%) higher license level K/As from the seven (7) items listed under 10
CFR 55.43 (b). Approximately seventy five percent (75%) of the SRO K/As may be derived
from the 10 CFR 55.41 (b) RO K/As. The seven (7) SRO items listed under 10 CFR 55.43
(b) include:

(1) 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 .
in the facility.
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(4) Radiation hazards that may arise during normal and abnormal situations, including
maintenance activities and various contamination conditiois.

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

(6) Procedures and limitations involved in initial core ioading, alterations in core
configuration, control rod programming , and determination of various internal and external
effects on core reactivity.

(7) Fuel handling facilities and procedures.

1.5 Operating RO and SRO Examination

The items to be covered for operating tests for ROs and SROs are presented in 10 CFR
55.45 (a). The guidance for preparation of the operating examinations is presented in
NUREG-1021, ES-301. The operating examination should include a representative selection
of K/As derived from thirteen (13) items under 10 CFR 55.45 (a). The examination should
include a balanced coverage of administrative topics, control systems and facility
walkthroughs, and integrated plant operations. The thirteen (13) items listed under 10 CFR
55.45 (a) are:

(1) 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.

(3) Identify annunciators 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.

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

(7) 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

1-3 NUREG-1123, Rev. 1



(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 levels
in 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 a way that the facility licensees procedures are
adhered to and that the limitations in its license and amendments are not violated.

1.6 Senior Operators Limited to Fuel Handling Examination Specifications,

The specifications for examinations for Senior Operators Limited to Fuel Handling (LSRO)
are provided in Examiner Standard, NUREG 1021, Section ES-701. The LSRO examination
process includes both a written and an operating examination. The examinations include a
balanced coverage reactor and fuel characteristics, fuel handling equipment and
instrumentation, procedures and health physics K/As. This examination includes, but is not
limited to, items associated with 10 CFR 55.43 (b) items 5 to 7, and 10 CFR 55.45(a) items
S and 6.

1.7 Organization of the BWR Catalog

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
Reactors is organized into five 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.

i ORGANIZATION OF THE BWR CATALOG

2 GENERIC KNOWILEDGE 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

Knov ledge Categories (K1 - K6)
Abilit » Categories (Al - A4)
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4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)
Knowledge Categories (E/A K1 - E/A K3)
Ability Categories (E/A Al - E/A - A2)

S COMPONENTS
Component Knowledge Categories (8)

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

1.8 Generic Knowledge and Abilities

These are generally administrative knowledge and abilities with broad application across
and operations. They are listed in Section 2 of the BWR catalog.
2.1 Conduct of Operations K/As
2.2 Equipment Control K/As
2.3  Radiation Control K/As
2.4 Emergency Procedures /Plan K/As

The generic K/As for "Conduct of Operations,” may be 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 tumover or temporary modification procedures.

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

The generic K/As for "Emergency Procedures / Plan* may be used to evaluate the
applicant’s general knowledge of emergency operations. The K/As are designed to evaluate
knowledge of the emergency procedures network and its use. The emergency procedures
network consists of both symptom based and event based procedures. 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.
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1.9 Plant Systems Within Nine (9) Safety Functions

Mdaufayﬁnwﬁaummbeminninedmmmafemdurpowaphmopenﬁon.m ‘ ‘

nine safety functions required for a BWR plant are:

Reactivicy Control

. Reactor Water Inventory Control
Reactor Pressure Control

Heat Removal From the Core
Containment integrity

Electrical

. Instrumentation

. Plant Service Systems

. Radioactivity Release.

e

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

Each plant system has a six (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’s of K/As for the plant systems.

Table 1
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

20:001 Control Rod Drive Hydraulic System
201003 Control Rod and Drive Mechanism

201002 Reactor Manual Control System
202002 Recirculation flow Control System
202001 Recirculation System

201005 Rod Control and Information System

211000 Standby Liquid Control System
Safety Function 2: Reactor Water Inventory Control

206000 High Pressure Coolant Injection System
209002 High Pressure Core Spray System
209001 Low Pressure Core Spray System
256000 Reactor Condensate System

217000 Reactor Core Isolation Cooling System
259001 Reactor Feedwater System
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204000 Reactor Water Cleanup System

259002 Reactor Water Level Control System

203000 Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
(Plant Specific)

Safety Function 3: Reactor Pressure “ontrol

218000 Automatic Depressurization System

239001 Main and Reheat Steamn System

241000 Reactor/Turbine Pressure Regulating System
239002 Safety Relief Valves

Safety Function 4: Heat Removal From Reactor Core

206000 High Pressure Coolant Injection System

209002 High Pressure Core Spray System

207000 Isolation (Emergency) Condenser

209001 Low Pressure Core Spray System

239001 Main and Reheat Steam System

245000 Main Turbine Generaior and Auxiliary Systems

217000 Reactor Core Isolation Cooling System

202001 Recirculation System

203000 Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

Safety Function §: Containment Integrity

223001 Primary Containment System and Auxiliaries

223002 Primary Containment Isolation System /Nuclear Steam Supply Shut-Off
290002 Reactor Vessel Internals

219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

226001 RHR/LPCI: Containment Spray System Mode

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: Instramentation

215005 Average Power Range Monitor/Local Power Range Monitor
215003 Intermediate Range Monitor System
216000 Nuclear Boiler Instrumentation
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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 Systein

234000 Fuel Handling

300000 Instrument Air System

400000 Component Cooling Water System

Safety Function 9: Radiocactivity Release

239003 Main Steam Isolation Valve 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

1.9.1 Knowledge and Ability Stem Statements for Plant Systems

The information delineated within each plant system is organized into six (6)different types of
knowledge and four (4) different types of ability. If there are no knowledge or ability
staternents 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 siem
statement. In most cases the K/As associated with the stem statements can be used for both
the written and operating examinations.
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Table 2
. Knowledge and Ability Stem Statements for Mant Systems

Kl. Knowledge of the physical connections ard/or cause-effect relationships
between (SYSTEM) and the following: (CFR 41.2 10 41.9 / 45.7 to 45.8)

K2. Knowledge of electrical power supplies to the following: (CFR 41.7)

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

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

K5. Knowledge of the operationai implications of the following concepts as
they apply to the (SYSTEM): (CFR 41.5 / 45.3)

K6  Knowledge of the effect that a loss or malfuncidon of the following will
have on the (SYSTEM): (CFR 41.7 / 45.7)

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

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

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

A4.  Ability to manually operate and/or monitor in the control room:
(CFR 41.7 / 45.5 10 45.8)

1.10 Emergency & Abnormal Plant EVOLUTIONS (40)

Section 4 of the BWR catalog contains forty (40) emergency and abnormal plant evolutions.
An emergency plant evolution is any condition, event or symptom which leads to entry into
the plant-specific emergency operating procedures (EOPs). 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
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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. The sixteen (16) emergency plant evolutions
covered by this catalog are listed numericaily below;

295024 High Drywell Pressure

295025 High Reactor Pressure

295026 Suppression Pool High Water Temperature

295027 High Containment Temperature (Mark III 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

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.

An abnormal plant evolution is any degraded condition, event or symptom not Jirectly
leading to an EOP entry condition, but, non the less, adversely affecting a safety function.
The twenty four(24) abnormal plant evolutions covered by this catalog are listed below:

295001 Partial or Complete Loss of Forced Core Flow Circulation
295002 Loss of Main Condenser Vacuum

295003 Partial or Compleie 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

2585010 High Drywell Pressure

295011 High Containment Temperature (Mark III Containment Only)
295012 High Drywell Temperature

295013 High Suppression Pool Water Temperature

295014 Inadvertent Reactivity Addition

295015 Incomplete SCRAM
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295016 Controi 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 Isolation

295021 Loss of Shutdown Cooling

295022 Loss of Control Rod Drive Pumps

295023 L _sfueling Accidents

600000 Plant Fire On Site

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

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

The applicable 10 CFR 55.41, 43, and 45 item numbers are included with each stem
statement. In most cases the K/As associated with the stem statements can be used for both
the written and operating examinations. See Table 4:

Table 4
Knowledge and Ability Stem Statements for
Emergency and Abnormal Plant Evolutions

E/A K1. Knowledge of the operational applications of the following concepts as
they apply to the (EMERGENCY OR ABNORMAL PLANT EVOLUTION):
(CFR 41.8 t0 41.10)

E/A K2. Knowledge of the interrelations between (EMERGENCY OR ABNORMAL
PLANT EVOLUTION) and the following: (CFR 41.7, 45.8)

E/A K3. Knowledge of the reasons for the following responses as they apply to
(EMERGENCY OR ABNORMAL PLANT EVOLUTION):
(CFR 41.5, 45.6)

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

E/A A2. Ability to determine and interpret the following as they apply to
(EMERGENCY AND ABNORMAL PLANT EVOLUTION):
(CFR 41.10, 43.5, 45.13)
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1.11 Components

Basic components such as valves and pumps are found in many systems. 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 catalog.

The component knowledge statements are more detailed than those provided in the system
listing, yet at the same time they are generic to the component types. Each component hes a
unique six (6) digit code number and 10 CFR 55.41 (b) item number.

291001
291002
291003
291004
291005
295006
295007
295008

1.12 Theory

General fundamental knowledge which underlies safe performance on the job is delineated in
Section 6 of thc BWR Catalog. These theory topics represent general 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

Valves (CFR 41.3)

Sensors and Detectors ( CFR 41.7)

Controllers and positioners (CFR 41.7)
Pumps(CFR 41.3)

Motors and Generators (CFR 41.7)

Heat Exchangers and Condensers (CFR 41.4)
Demineralizers and lon Exchangers ( CFR 41.3)
Breakers, Relays and Disconnects (CFR 41.7)

Theory.

Reactor Theory (CFR 41.1)

292001 Neutrons

292002 Neutron Life Cycle

292003 Reactor Kinetics and Neutron Sources
292004 Reactivity Coeflicients

292005 Control rods

292006 Fission Product Poisons

292007 Fuel Depletion and Burnable Poisons
292008 Reactor Operational Physics

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
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293008 Thermal Hydraulics
293009 Core Thermal Limits
293010 Brittle Fracture and Vessel Thermal Stress

1.13 IMPORTANCE PATINGS

Importance, in this context, inciuded direct and indirect impact of the K/A on safe plant
operation in a manner ensuring personnel and public health and safety. Importance Ratings
of the K/As are given for Reactor Operators and Senior Reactor Operators next to each
knowledge and ability in the catalog. These ratings reflect average ratings of individual
NRC and utility panel members. The rating scale is presented in Table 6.

Table 6
RO and SRO Importance Ratings

Rating Importance for safe operation
Essential

Very important

Fairly important

Of limited importance
Insignificant Importance

Indi iabilitv in 1

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

=N WA W

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 also 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 examiners to review plant-specific materials
to determine whether or not that knowledge or ability is indeed
appropriate for inclusion in any given examination.

2:.13.3 Difference Ratings

A dagger (t) to the left of an individual knowledge or ability
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statement indicates that more than 20 percent of the raters
indicated that the Jlevel of knowledge or ability required by an
SRO is different than the level of knowledge or ability required
by an RO, 1IN the PWR catalog, daggers may only appear next to
plant-wide generic K/A statements, system -wide generic K/A
statements, and statements in Appendices A and B as this
information was not collected for the statements in the other
sections of the catalog.

1.14 ACRONYMS AND TERMS

ADS automatic depressurization system
APE abnormal plant evolution

AFW auxiliary feedwater system

APRM average power range monitor
ARI alternate rod insertion system

ARM area radiation monitoring system
ATWS anticipated transient without scram
CFR code of federal regulations

CRD control rod drive

D/G diesel generator

ECCS emergency core cooling system
EPE emergency plant evolution

HPCS high pressure core spray

HVAC heating, ventilation and air conditioning
IAS instrument air system

IRM intermediate range monitor

K/A knowledge and ability

LCO limiting 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
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2.0 GENERIC KNOWLEDGES AND
ABILITIES

2.1 Conduct of Operations

2.1.1 Knowledge of conduct of operations requirements.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.7 SRO 3.8

2.1.2 Knowledg> of operator responsibilities during 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 3.4

2.1.4 Knowledge of shift staffing requirements.
(CFR 41.10, 43.2)
IMPORTANCE RO 2.3 SRO 3.4

2.1.5 Ability to locate and use procedures and directives related to shift staffing and
activities.
(CFR 41.10, 43.5, 45.12)
IMPORTANTE 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 operztional judgments based on
opecuting characteristics, reactor behavior, and instrument interpretation.
(CFR 43.5, 45.12, 45.13)
IMPORTANCE RO 3.7 SRO 4.4

2.1.8 Ability to coordinate personnel 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 Ablilty to direct personnel activities inside the control room.
(CFR 45.5, 45.12, 45.13)
IMPORTANCE RO 2.5 SRO 4.0

2.1.10 Knowledge of conditions and limitations in the facility license.
(CFR 43.1, 45.13)
iIMPORTANCE RO 2.7 SRO 3.9

2.1.11 Knowledge of less than one hour technical specification action statements for
systems.
(CFR 43.2, 45.13)
IMPORTANCE RO 3.0 SRO 3.8

2.1.12 Ability to apply technical specifications for a system.
(CFR 43.2, 43.5, 45.3)
IMPORTANCE RO 2.9 SRO 4.0

2.1.13 Knowledge of facility requirements for controlling vital / controlled access.
(CFR 41.10, 43.5, 45.9, 45.10)
IMPORTANCE RO 2.0 SRO 2.9

2.1.14 Knowledge of system status criteria which require the notification of plant
personnel.
(CFR 43.5, 45.12)
IMPORTANCE RO 2.5 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 2.9 SRO 2.8

2.1.17 Ability to make accurate, clear and concise verbal reports.

(CFR 45.12, 45.13)
IMPORTANCE RO 3.5 SRO 3.6

2.1.18 Ability to make accurate, clear and concise logs, 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 procedure steps.
(CFR 41.10, 43.5, 45.12)
IMPORTANCE RO 43 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 procedures during
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 electrical and mechanical drawings.
(CFR 45.12, 45.13)
IMPORTANCE RO 2.8 SRO 3.1

2.1.25 Ability to obtain and interpret station reference materials ~uch 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 2.9

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 controls.
(CFR 41.7, 45.7)

IMPORTANCE RO 39 SRO 3.4

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 3.4 SRO 3.8

2.1.33 Ability to recognize indications for system operating parameters which are
entry-level conditions for technical specifications.
(CFR 43.2, 43.3, 45.3)
IMPORTANCE RO 3.4 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




2.2 Equipment Control

2.2.1 Ability to perform pre-startup procedures for the facility, 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 as required to operate the facility
between shutdown and designated power levels.
(CFR 45.2)
IMPORTANCE RO 4.0 SRO 3.5

2.2.3 (multi-unit) Knowledge of the design, procedural, and operational differences
between units.
(CFR 41, 43, 45)
IMPORTANCE RO 3.1 SRO 33

2.2.4 (multi-unit) Ability to explain the variations in 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 process for making changes in the facility as described in
the safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 1.6 SRO 2.7

2.2.6 Knowledge of the process for making changes in procedures as described in the
safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 2.3 SRO 3.3

2.2.7 Knowledge of the process for conducting tests or experiments not described in the
safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 2.0 SRO 3.2

2.2.8 Knowledge of the process for determining if the proposed change, test, or
experiment involves an unreviewed safety question.
(CFR 43.3, 45.13)
IMPORTANCE RO 1.8 SRO 3.3
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2.2 Equipment Control (Continued) .

2.2.9 Knowledge of the process for 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 process for determining if the margin of safety, as defined in the
basis of any technical specification is reduced by a proposed change, test or

(CFR 43.3, 45.13)
IMPORTANCE RO 1.9 SRO 3.3

2.2.11 Knowledge of the process for controlling temporary changes.
(CFR 41.10, 43.3, 45.13)
IMPORTANCE RO 2.5 SRO 3.4 *

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 clearance procedures.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.6 SRO 3.8

2.2.14 Knowledge of the process for 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 operate
the plant.

(CFR 43.3, 45.13)
IMPORTANCE RO 2.2 SRO 2.9

2.2.16 Knowledge of the process for 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

(CFR 43.5, 45.13)
IMPORTANCE RO 2.3 SRO 3.5

2.2.18 Knowledge of the process for managing maintenance activities during shutdown

(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 2.1 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 operability requirements.
(C"R 43.2)
IMPORTANCE RO 2.3 SRO 3.5

2.2.22 Knowledge of limiting conditions for operations and safety limits.
(CFR 43.2, 45.2)
IMPORTANCE RO 3.4 SRO 4.1

2.2.23 Ability to track 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 activities on LCO status.
(CFR 43.2, 45.13)
IMPORTANCE RO 2.6 SRO 3.8

2.2.25 Knowledge of bases in technical specifications for limiting conditions for
operations and safety limits.
(CFR 43.2)
IMPORTANCE RO 2.5 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 the refueling process.
(CFR 43.6, 45.13)

IMPORTANCE RO 2.6 SRO 3.5

2.2.30 Knowledge of new and spent fuel movement procedures.
(CFR 43.7, 45.13)
IMPORTANCE RO 2.6 SRO 3.5

2.2.31 Knowledge of SRO fuel handling responsibilities.
(CFR 43.6, 45.12)
IMPORTANCE RO 1.6 SRO 3.8

2.2.32 Knowledge of RO duties in the control room during fuel handling such as alarms
from fuel handling area, communication with fuel storage facility, systems operated
from the control room in support of fueling operations, and supporting
instrumentation.

(CFR 45.12)
IMPORTANCE RO 35  SRO 3.3 .

2.2.33 Knowledge of procedures and limitations involved in initial core loading.
(CFR 43.6)
IMPORTANCE RO 2.2 SRO 2.9*

2.2.34 Knowledge of the effects of alterations on core configuration.
(CFR 43.6)
IMPORTANCE RO 2.3 SRO 3.3

2.2.35 Knowledge of control rod programming,
(CFR 43.6)
IMPORTANCE RO 2.5 SRO 29

2.2.36 Knowledge of the process for determining the internal and external 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 2.5 SRO 2.9

2.3.3 Knowledge of SRO responsibilities for auxiliary systems that are outside the control
room (e.g., waste disposal and handling systems).
(CFR 43.4, 45.10)
IMPORTANCE RO 1.8 SRO 2.9

2.3.4 Knowledge of radiation exposure limits and contamination control, including
permissible levels in excess of those authorized.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.5 SRO 3.1

2.3.5 Knowledge of use and function of personnel monitoring equipment.
(CFR 41.11, 45.9)
IMPORTANCE RO 2.3 SRO 2.5

2.3.6 Knowledge of the requirements for reviewing and approving release permits.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.1 SRO 3.1

2.3.7 Knowledge of the process for preparing a radiation 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 process for performing a containment purge.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.5 SRO 3.4

2.3.10 Ability to perform procedures to reduce excessive levels of radiation and guard
against personnel exposure.
(CFR 43 .4, 45.10)
IMPORTANCE RO 2.9 SRO 3.3

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

2.4 Emergency Procedures /Plan

2.4.1 Knowledge of EOP entry conditions and immediate action steps.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 43 SRO 4.6

2.4.2 Knowledge of system set points, interlocks and automatic actions associated with
EOP entry conditions.
(CFR 41.7, 45.7, 45.8)
Note: The issue of setpoints and automatic safety features is 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 indications for system operating parameters
which are entry-level conditions for 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 emergency evolutions.
(CFR 41.10, 43.5, 45.13)

IMPORTANCE RO 2.9 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 emergency/abnormal operating procedures are
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 implications in accident (e.g. LOCA or loss of
RHR) mitigation strategies.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 33 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 3.4 SRO 3.6

2.4.12 Knowledge of general operating crew responsibilities during emergency
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 33 SRO 3.9

2.4.14 Knowledge of general guidelines for EOP flowchart uso.

(CFR 41.10, 45.13 )
IMPORTANCE RO 3.0 SRO 3.9
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2.4 Emergency Procedures /Plan (Continued)

<2.4.15 Knowledge of communications procedures associated with EOP implementation. .
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 3.5

2.4.16 Knowledge of EOP implementation hierarchy and coordination with other support
procedures.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 4.0

2.4.17 Knowledge of EOP terms and definitions.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.1 SRO 3.8

2.4.18 Knowledge of the specific bases for 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 warnings, cautions, and notes. ‘
(CFR 41.10, 45.13)
IMPORTANCE RO 33 SRO 4.0

2.4.21 Knowledge of the parameters and 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 43

2.4.22 Knowledge of the bases for prioritizing safety functions during
abnormal/emergency operations.
(CFR 43.5, 45.12)
IMPORTANCE RO 3.0 SRO 4.0
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2.4 Emergency Procedures /Plan (Continued)

2.4.23 Knowledge of the bases for prioritizing emergency procedure implementation

during emergency 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 2.9 SRO 34

2.4.26 Knowledge of facility protection requirements including fire brigade and portabie

fire fighting equipment usage.
(CFR 43.5, 45.12)
IMPORTANCE RO 2.9 SRO 3.3

2.4.27 Knowledge of fire in the plant procedure,
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 3.5

2.4.28 Knowledge of procedures relating to emergency response to sabotage.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 23 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 events related to system operations/status should be
reported to outside agencies.
(CFR 43.5,45.11)
IMPORTANCE RO 2.2 SRO 3.6

2.4.31 Knowledge of annunciators alarms and indications, and use of the response
instructions.
(CFR 41.10, 45.3)
IMPORTANCE RO 33 SRO 3.4

(5]
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2.4 Emergency Procedures /Plan (Continued)

2.4.32 Knowledge of operator response to loss of all annunciators.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 33 SRO 3.5

2.4.33 Knowledge of the process used track inoperable alarms.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 2.4 SRO 2.8

2.4.34 Knowledge of RO tasks performed outside the main control room

during emergency operations including system geography 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 operations

including system geography and system implications.
(CFR 43.5, 45.13)

IMPORTANCE RO 3.3 SRO 3.5

2.4.36 Knowledge of chemistry / health physics tasks during emergency operations.
(CFR 43.5)

IMPORTANCE RO 2.0 SRO 2.8

2.4.37 Knowledge of the lines of suthority during an emergency.
(CFR 45.13)
IMPORTANCE RO 2.0 SRO 3.5

2.4.38 Ability to take actions calied for in the facility emergency plan, including (if
required)supporting or acting as emergency coordinator.
(CFR 43.5, 45.11)
IMPORTANCE RO 2.2 SRO 4.0

2.4.39 Knowledge of the RO’s responsibilities in emergency plan implementation.
(CFR 45.11)

IMPORTANCE RO 3.3 SRO 3.1

2.4.40 Knowledge of the SRO’s responsibilities in emergency plan implementation.
(CFR 45.11)

IMPORTANCE RO 23 SRO 4.0

2.4.41 Knowledge of the emergency action level thresholds and classifications.
(CFR 43.5, 45.11)

IMPORTANCE RO 23 SRO 4.1
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2.4 Emergency Procedures /Plan (Continued)

2.4.42 Knowledge of emergency response facilities.
(CFR 45.11)

IMPORTANCE RO 23 SRO 3.7

2.4.43 Knowledge of emergency communications systems and technigues.
(CFR 45.13)

IMPORTANCE RO 2.8 SRO 3.5

2.4.44 Knowledge of emergency plan protective action recommendations.
(CFR 43.5, 45.11)
IMPORTANCE RO 2.1 SRO 4.0

2.4.45 Ability to prioritize and interpret the significance of each annunciator or alarm.
(CFR 43.5, 45.3, 45.12)
IMPORTANCE RO 3.3 3RO 3.6

2.4.46 Ability to verify that the alarms are consistent with the plant conditions.
(CFR 43.5, 45.3, 45.12)
IMPORTANCE RO 3.5 SRO 3.6

2.4.47 Ability to diagnose and recognize trends in an accurate and timely manner
utilizing the appropriate control room reference material.
(CFR: 41.10,43.5, 45.12)
IMPORTANCE RO 3.4 SRO 3.7

2.4.48 Ability to interpret control room indications to verify the status and operation of
system, and understand how operator action s and directives affect plant and
system conditions.

(CFR 43.5, 45.12)
IMPCRTANCE RO 35§ SRO 3.8

2.4.49 Ability to perform without reference to procedures those actions that require
immediate operation of system components and controls.
(CFR 41.10, 43.2, 45.6)
IMPORTANCE RO 4.0 SRO 4.0

2.4.50 Ability to verify system aiarm setpoints and operate controls identified in the
alarm response manual.
(CFR 45.3)
IMPORTANCE RO 3.3 SRO 3.3
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3.1

201001
201003
201002
202002
202001
201005
2119000

Reactivity Control

Control Rod Drive Hydraulic System
Control Rod and Drive Mechanism
Reactor Manual Control System
Recirculation flow Control System
Recirculation System

Rod Control and Information System
Standby Liquid Control System

3.1-1
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TRBK:

K/A WO,

Kil.

K1.01
K1.02
K1.03
K1.04
K1.08

K1.06
K1.07
K1.08
xllo’
K1.10
Kl.11

K2.01
K2.02
K2.03
K2.04
K2.08

K2.06
K2.07

K3.01
K3.02
K3.03
K3.04
K3.08

201001 Comtrol Rod Drive Eydraulic System

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 (write in)

Conduct CRD hydraulics valve testing during cold shutdown
IMPORTANCE

Knowledge of the physical conuections and/or cause-
effect relationships between CONTROL ROD DRIVE
SYDRAULIC SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Condensatse BYBLER . .+ ¢ ¢ « o ¢ s o ¢ s 2 2 o o »
Condensate storage tanke . . .

Recirculation pumps (seal pnrqo)x Plunt-lpocific
u..d .pt.y 3 M' J T S S
Feedwater (or reazctor water clolnnp)-cnn return to
veesel: Plant-Specific . . . . . .«
Component cooling water systems: Plant-Spochlc .
Reactor protection system . . . . . . . « « « « 4+ &
Reactor manual contreol system . . . . . . . .

. s s 0w

. . .
.

L

Plant air systems . . .
Contrel rod drive nochanllnl .
Reactor water cleanup pumps: Plant-lpocittc

NNWLwwNeN NwWww

& » & & & »
L T

Enowledge of electrical power supplies to the
following:
{CFR 41.7)

Pumps . . . R T G R e S e N A N e e DL

Scram valve .olonoidl R a L Heel B AT e B e el

Backup SCRAM valve solenoide . . . s 2 0 a5 a9
Scram discharge volume vent and dtnin vnlvo lolonoidl. 3.2
Alternate rod insertinsn valve solencids: Plant-

Specific . . . Nl R TR O R e ¢
Motor operated V.lV.l AT T R TR RO e o R PR G 1
DERORSE BROEDPRE 5 o' v i 0 E-so bk R e e e 2D

Knowledge of the effect that & loss or malfunction of
the CONTROL ROD DRIVE EYDRAULIC SYSTEM will have on
following:

(CFR 41.7 / 45.4)

Recirculation pumps: Plant-Specific
Reactor water level Tt S (e
Control rod drive mechanisms . . .
Head spray: BWR-3 ., . . . . ¢ w9 3
Reactor water cleanup pumps: Plnnt-lp.citic P

. 5% ®

-

-

-
NN W N W
Wa=0O
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SYSTEM: 201001 Control Rod Drive Hydraulic System

Tasks as noted previocusly

K/A NO.
Ké.

K4.01

K4.02

K4.03
K4.04

K4.08
K4,06

K4.07
Ké.08
K4.09
K4.10

K4.11

K4.12
K4.13

K5.01
K5.02
K5.03
K5.04
K5.0%
K5.06
K5.07
K5.08
K5.09

K6.01
K6.02

NUREG-1123,

IMPORTANCE

Knowledge of CONTROL ROD DRIVE HYDRAULIC SYSTEM design
festure(s) and/or interlocks which provide for the
following!

(CFR 41.7)

Protection againet pump runout during SCRAM conditione
(location of the CRD system flow element and a
restricting orifice in the accumulator charging water

lln.) - - - - . . . - . . - . . - . - - . .
Stable syetem flow when movinq conttol rodu
(stabilizing valvee) . . . " %

Control rod drive mechanism coolinq wlt.t flow s o
Scramming control rods with inoperative SCRAM oolonoid

valves (back-up SCRAM valves) . . . . .+ « « « 4+ « & o =«
Control rod SCRAM . . . . . s & 8 & & & » @ .
Isclation of the SCRAM diochazqo volumol during SCRAH

conditions . . . £ 8 5 8 & @ . s @ o B o »
Testing SCRAM diochquo vclun. Llolatxon vnlvo- s & 5 o
Contrelling control rod drive header pressure . . . . .

Controlling control rod drive cooling header pressure .
Control of rod movement (HCU directional control

valves) . . . . . . :
Protection nquinut filling tho SDV durinq non—SCRAM
conditions . . . . . . R I S T . o
Centrolling CRD system flou T O e SR
MOtor COOLANG &+ o « ¢ o o s % o s s & & o« s o &8 » & o

Fnowledge of the operational implications of the
following concepts as they apply to CONTROL ROD DRIVE
HYDRAULIC SYSTENM :

(CFR 41.5 / 45.3)

Pump operation . . . . . « & & « & 4 o
Flow indication . . « ¢« « ¢« ¢ o o« s o & &
Pressure indication . . . .0 T
Indications of pump cuvitntion . e
Indications of pump runout: Plant- sPocfo
Differential pressure indication . . . .
Air operated control valves . . . . . .
Solenoid operated valves . . . . . . . .
System venting . . . . . 4 4 4 4 4 e . o

T . T R
R T T T T
.

Enowledge of the effect that a loss or malfunction of
the following will have on the CONTROL ROD DRIVE
HYDRAULIC System !

(CFR 41.7 / 45.7)

Condensate SYStem . . . . . o ¢ s o o s s o s s s o s
Condensate storage tanke . . . . ¢ « « « & ¢ & o +
Rev. 1 3.1-4
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SYBTEM: 201001 Contrel Rod Drive Eydraulic Eystem

Tasks 28 noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K6.03 Plant air Systeams . . . . + o o o o o o o & o o » 3.0 2.9
x‘ o‘ ”. . . - - . - - - - - - . - - . L - - - . - . . 30‘ 3-7
K6.05 A.C. power . . . 5 1 [ - R L 3.3 3.3
K6.06 Component cooltng wntor oylt-nlx Plant-Specific . . 2.8 2.8

ABILITY
Al. Ibility to predict aud/or monitor changes in

parameters sssociated with operacing the CONTROL ROD

DRIVE HYDRAULIC BYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 €Y drive water header pressure . . - . . . . . . e o+ 3.1 2.9
Al.02 CRD cooling water header pressure . . . . . . . . s s 2.9 2.9
Al1.03 CRD system £1low . o ¢« o s s s ¢« s o o & s & . . s 2.9 2.8
Al.04 Head spray flow: BWR-3 . e o o o @ s 5 0 5.0 u o BT 2.7
Al.0S SDV isclation valve polition s & o o &8 5 o 8 &6 ¢ 88 DB 3.4
Al.06 HCU pressure/level . . . oM 4w e . . . 3.4 3.4
Al.07 Reactor water level . . . . . « « « « « « 4+ & s o 0 » 3.3 3.2
Al.08 Pump amps . . . T T R e e v o » 2.3 2.2
Al1.09 CRD dtivo water flov 2 h % R kAR B R s s ¢ BIE PS
Al.10 CRD co0ling water £1lOM . ¢ ¢ ¢ ¢ ¢ o o o o o 2 o s o« 2.8 2.6
A2. Ability to (a) predict the impacts of the following on

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

on those predictions, use procedures to correct,

control, or mitigate the consegquences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 PUNDE ECADB + o o » 5 2 s 5 5 5 » & 5 3 4 » & & & & ® 3.2 3.3
A2.02 Valve closures . . R T T T R T 3.2 3.3
A2.03 Power supply tnlluroo D 3.0 3.1
A2.04 tScram conditions . . . s 5 s & o s s 4 3.8 3.9+
A2.05 Discharge strainer(e) boconing plquod T 1 2.9
A2 06 Suction strainer(s) becoming plugged . . . . . . 2.9 2.9
A2.07 Flow control valve fajilure . . . . . . . . . . 3.2 3.1
A2.08 Inadequate system flow . . . « o 8 0w 2.8 2.8
A2.0%9 Loss of applicable plant air uyltoml s o o & 3.2 3.1
A2.10 tLow HCU accumulator proluuro/hiqh level . . . . « + & 3.5 3.6
A2 11 Valve openings . . o s 4 5 5 4B e 2.6 2.7
A2.12 High cooling water flow e I P 2.8 2.9
A2.13 Low cooling water flow . . « o « ¢« ¢ o o« o o & o o o 2.7 2.8
A2.14 Low drive header pressure . . . . . . +« « « « « « & 2.8 2.8
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BY&TEM:

201001 Control Rod Drive Hydrsulic Systea

Tasks as noted previously

”.

A3.01
A3.02
A3.C3
A3.04
A3.0S5
A3.06
A3.07
A3.08
A3.09
A3.10
A3.11

l‘.

A4.0O1
A4.02
A4.03
A 04
A4.05
A4.06
A4.07

Ability to monitor automatic operations of the CONTROL

ROD DRIVE EYDRAULIC SYSTEM including:
(CFR 41.7 / 45.7)

Valve operation . . . T PP
Pump start: ’lnnt-lpocific ¢« b 8 AW S SRS
System pressure . . . . . P T T
System flow . . . ¢ ¢« ¢ o 4 o 4 e e s . o
Reactor water level . . . . « « « & « &« « o« &
Reactor power . . . . o a B es A
HCU accumulator ptoosuro/lcvol PR SR
Drive water flow . . . « + ¢ « « « o« o o » =
Cooling water flow . . . . . .

Lignts and alarms . . . « « « « « « « « o« o =
BDV 1evel . . . .« ¢ ¢ ¢ o o o s s o s o o s s

Ability to manually opsrate and/or monitor in
contrei room:
CFR 41.7 / 45.5 to 45.8)

CRD pumps . . . .

CRD pump dllcharqo vulvo . .

CRD system flow control valve .

Drive water header pressure control vclvo P
Cooling water header pressure control valve .
SDV isclation valve test switch . . .8
Stabilizing valve selector switch . . .

NUREG-1123, Rev. 1 3.1-6
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TASK:

K/A NO.
Kl.

K1.01
‘1.02
K1.03
K1.04
K1.08

K3.01
K3.02
R2.03

“.

K4.01
K4.02
K4.03

K4.04

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

201003 Control Rod and Drive Mechanism

Flush & CRD mechaniem

Conduct Control Rod Operability Test
Conduct Control Rod Coupling Integrity Test
Perform Control Red 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 (write in)

Perform friction testing

IMPORTANCE

Knowiedge of the physical connections and/or cause-
effect relationships between CONTROL ROD AND DRIVE
MECEANISN and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Control rod drive hydraulic system . . . . . . s o
Reactor water & Bhpey 5 BT SR S . .
"I. - . - . . . . . » - . . - . . . - . . . -

L
“ " s e e
.

.

ROACLOr VOBSBL . . . ¢ o o o o s 0 6 o 4 o
CRD mechanism temperature monitor g s

Knowledge of electrical powsr supplies to the
following:
(CFR 41.7)

Enowledge of the effect that a loss or malfunction of
the CONTROL ROD AND DRIVE MECEANISM will have on
following:

(CFR 41.7 / 45.4)

Reactor power TR TR ey U e 0 e = S e
tFlux shaping I R gl A Y = e R
TERULE BRERAR o a s w6 e e as aw e e

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

Limiting control rod speed in the event of a rod drop .
Detection of an uncoupled rod T e o L
Slowing the drive mechaniem near the end cf its travel
following a SCRAM: Plant-Specific . . . . . . « « . .
The use of either accumulator or reactor water to

SCRAM the control rod T F R BT s 0 & v »

Rod poeition indication R I RS s Lk o aldia s
Uncoupling the control rod from the drive mechanism .
Maintaining the control rod at a given location o o o
Monitoring CRD mechanism temperature . . . . . . . . .

W w
NN

.

NWNWwWw LS ] waN
aNLsBNN - L

wWiww
o~ s

o
-

- -
—
-

NWwWNNWww ~ ww
. .
SNV w9

3.1-7 NUREG~1123, Rev. 1



SYSTEM: 201003 Control Rod and Drive Mechanism |

Tasks as noted previously ‘

IMPORTANCE
K/A NO. KNOWLEDGE RO BRO 1

KS. Knowledge of the cperational implications of the
following councepts as they apply to CONTROL ROD AND
DRIVE MECEFANISM 1
(CFR 41.5 / 45.3)

K5.01 BYdeaulios . + o 4 2 o o ¢ o 5 2 8 8 s 8 v A 8 e @ @ 2.6 2.7
K§.02 tFlux shaping . . . P S G IR =y 2.8 2.3
K5.03 Reactor power control R R S PP W R e G 3.3 3.4
K5.04 tRod sequence patterns s 9 m s B A s ae e s s Bed 3.4
KS5.05 Reverse power effect . . . &P 3.0 3.1
KS5.06 How control rod worth vnrloo with modc:ator

temperature and voids v s I P | 2.9
KS5.07 How contreol rod movements cftoct caro ronctivity e % o Dol 3.6
KS5.08 How control rode affect ghutdown margin I 3.1 3.5
Ké . Knowledge of the effect that a loss or malfunction of

the following will have on the CONTROL ROD AND DRIVE

KECHANISH 1

(CFR 41.7 / 45.7)
K6.01 Control rod drive hydruulic lyltom . . 3.3 3.3
K6.02 Reactor preesure . . . R 3.0 3.0

ABILITY
Al. Ability to predict and/or monitor changes in ‘

parameters associated with operating the CONTROL ROD

AND DRIVE MECHANISM controls including:

(CFR 41.5 / 45.5)
Al1.01 Reactor power gk A W R R R e s L 3.7 3.8
Al 02 CRD drive pressure ol e A L e . AL a6 el
Al1.023 CRD drive water fTlOW . « o + « o o s o o o 3 4 5 8 5 » 849 2.9
A2. Ability to (a) predict the impacts of the following on

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

thoae predictions, use procedures to correct, contreol,

or mitigate the consequences of those sbnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 tStuck rod S e e S P SO R S 3.4 3.6
A2.02 Uncoupled rod PR P et e R S I e ) S 3.7 3.8
A2.03 tDrifting rod . T L L W S 3.4 3.7
A2.04 Single control rod SCRAM e e 1 3.5 3.6
A2.05 Reactor Scram . . 2 e @ e ke PR B3
A2.06 Lose of CRD coolinq wator flow T A o DT . 3.0 3.1
A2.07 Loes of CRD drive water flow . . T T L IR 3.1 3.2
A2.08 Low HCU accumulator pressure/high lcvol o 8 % & e 8 3.8 3.7
A2.09 LOW reactor Pressure . . . « + + « + « « « « » &+ + + + 3.2 3.4
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Tasks as noted previously

K/A NO.
A2.10
A3,

AR3.01
Ad.

A4.01
A4.02

201003 Control Rod end Drive Mechanism

INPORTANCE
KNOWLEDGE RO SRO
tExcessive SCRAM time for a given drive mechaniem . . . 3.0 3.4

Ability to monitor automatic operations of the CONTROL
ROD AND DRIVE MECHANISM including!

{CFR 41.7 / 45.7)

Control rod position . .

Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

CRD mechanism temperature
CRD mechaniem position:

. . .

Plant-Spe

3.1-9

cific

3.7 3'6
. 2'6. 2.6'
3.5 3.5
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BYSTEM: 201002 Reactor Manual Control Systes

TASK: Operate Control Rods Using "Single Notch" Mo>de
Operate Control Rods Using "Notch Override”
Conduct "Emergency Rod In" Control Rode Insertion
Operate The Control Rod Drive System To Bring The Reactor Critical
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?
IKPORTANCE

K/R NO. ENOWLEDGE RO B8RO

Kl. Knowledge of the physical connections and/or cause-
effect relationships between REACTOR MANUAL CONTROL
SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Control rod drive hydraulic system . . . . . . . . 3.2 3.2
K1.02 Control rod and drive mechanism S VR (N 3.0 2.9
K1.03 Control rod block interlocks/power operation

ZOfUBLING + + o + 4 o 4 5 0 6 e s 4 8 s e e 8 s s 8 e 3.4 3.6
K1.04 Rod block monitor: Plant-Specific . . . . . . . . 3.8 3.6
K1.08 Rod worth minimizer: Plant-Specific . . . . . . . 3.4 3.5
K1.06 Rod sequence control eyetem: Plant-Specific . . . . . 3.2 3.3
K1.07 Process computer: Plant-Specific s » & a4 o s » o n o 28 2.9
K1.08 tRefueling interlocks: Plant-Specific s+ & 2 A & » o 3:8 3.6
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Select matrix 4 % 4 6 & 8 & % & 6 & & 8 & & 8 ¢ 8 s Bo0% 2.3
K2.02 CRD HCU directional control valves . . . . . . . . . . 2.1* 2.3
K3. Enowledge of the effect that & loss or malfunction of

the REACTOR MANUAL CONTROL SYSTEN will have on

following:

(CFR 41.7 / 45.4)
K3.01 Ability to move control rods . . . . . . .+ .+« .« . . 3.4 3.4
K3.02 tRod block monitor: Plant-Specific . . . . . . . . . . 2.9 3.2
K3.03 Ability to process rod block signale . . . . . . . . . 2.9 3.0
K4, Knowledge of PEACTOR MANUAL CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Detection of sequence timer malfunction s o o o s s s 27 2.7
K4.02 Control rod DLOCKB . ¢ « ¢+ o « o o o 4 » o o o s 2 o o 3.8 3.5
K4.03 Detaection of drifting control zode . . . . . . . . . 3.6 3.6
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SYSTEM: 201002 Reactor Manusl Comntrol Systes

Tasks as noted previouely

INPORTANCE

K/A RO, KROWLREDGE RO

K4.04 "Single notch® rod withdrawal and insertion . . . . . . 3.3

E4.05 "Netch override” rod withdrawal « 4 5 a4 & & 8 € v 8 » D3

K4.086 "Emergency In" rod insertion . . s 2 0 o BB
K4.07 Timing of rod insert and vithdrownl cycxo- (rod

movement sequence timer) . . . . . . ¢ » 2.9

K4.08 "Continuous In" rod insertion " o 68 8 & & 8 & & 3.2
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR MANUAL
CONTROL EBYSTEM
(CFR 41.5 / 45.3)

Ké. Enowledge of the effect that a loss or malfunction of
the following will have on the REACTOR MANUAL CONTROL
SYSTEM @
(CFR 41.7 / 45.7)

K6.01 Select matrix power > 4 2 5 & B s 2 a s 2 8 2 s e s 39
ABILITY

Al. Ability to predict and/or monitor changes in

parameters associsted with operating the REACTOR
MANUAL CONTROL SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 CRD drive water flow . . « ¢ « + o o 2 s o o ¢ » & 2.8
Al1.02 Control rod position . . R e i 3.4
Al.03 Rod movement sequence llqht. I SR AP R e %
Al.04 Overall reactor power @ % & &5 &2 %0 & & ¥ o9 vws P
Al.08 Local reactor power & & 5 40 B 2 bR Ak a Bl
A2. Ability to (a) predict the impacts of the following on

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

those predictions, use procedures to correct, contrcl,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Rod movement sequence timer malfunctiona e 2.7
A2.02 Rod drift alarm R e e T e O 3.2
A2.03 BOLO0E DIOBRE 5 5 o o 4 o 5 & 4 5 % & W b 4 6 & @ 2.9
A2.04 Control rod block PR T P 3.2
A3, Ability to monitor automatic operations of the REACTOR

MANUAL CONTROL BYSTEM including:

(CPR 41.7 / 45.7)
A3.01 Control rod block actuation s o o 4 4 & 4 s » s s s s .2
A3.02 Rod movement sequence lights . . . . . . . s o s 2.8
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SYSTEM: 201002 Reactor Manual Control Systea

Tasks as notsu previously

INPORTANCE
K/A WO. ABILITY RO 8RO
A3.03 Rod drift alarm 4 s MR 3.2

A3.04 Rod movement sequence tinor nnltunction nlnrn:
Plant-Specific . . . « + « + + « 4 4 4 4 4 s s s 4 s . 2.8 2.8

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

A4.01 Rod movement control switch . o s €8 B AT 3.5 3.4
A4.02 Emergency in/notch override lwitch o e e 3.8 3.8
A4.03 Rod drift test switch " U S SR S 2.8 2.8
A4.04 Timer malfunction test |w1tchs Plnnt-lpocific A 2.8 2.8
A4.05 Rod select matrix . & o ! el ke T AT e e | 3.0
A4.06 Rod select matrix power lwlcch S NI A IR 2.8
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BYSTEM: 202002 Recirculation Plow Control Systes

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 limite of daily surveillance log
What if power to flow is not in specified range?

IMPORTANCE

K/A NO. ENOWLEDGE RO 8RO
Ki. Enowledge of the physical comnnections and/or cause~-

effect relaticonships between RECIRCULATION FLOW

CONTROL SYSTEM and the following:

{CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Recirculation system . . . . « o+ + « s « o « s & o+ « « 3.5 3.6
K1.02 Reactor power v e P P R e R T LR T
K1.03 Reactor core flow . . s a8 0 & Saf 3.7
K1.04 Reactor/turbine pt.llut. roqulltinq ly-t.u: Plant~-

Specific . . . PR S 3.1 3.1
K1.05 Recirculation HG lotz Pllnt-lpocltic . o 0w 3.5 3.5
K1.06 A.C. electrical L PR O LS e S T T L 3.0
K1.07 D.C. electrical ey s e S S s R e P AR R 2.8
K1.08 POOAWator LLlOW . o o o o s o @« o ¢ & & 8 o o 5 ¢ & s 9 e 3.2
K1.09 Reactor water level P R o G T e 3.1 3.2
K1.10 Rod pattern T R R i e R R R ey S I S ) 2.6
Kl.11 APRM system . . o g E e ey e 3.4
Kl.12 Recirculation tlov control valvoux Plant-Specific R P 3.9
K2. Enowledge cf electrical power supplies to the

following!

(CFR 41.7)
K2.01 Recirculation flow control system & 85 a m E e w e s St Gl
K2.02 Hydraulic power unit: Plant-Specific > 4 i o 9« o & 8 &e® 2.6
K3. Knowiedge of the effect that a loss or malfunction of

the RECIRCULATION FLOW CONTROL SYSTEK will have on

following:

(CFR 41.7 / 45.4)
K3.01 COES CLIOW & + o & 0 & & & o %5 % 4 & $.8 & 8 % & 5 % 3.8 3.5
K3.02 Reactor power 306 W Bk A S B B, e G e d T 4.0
K3.03 Reactor water level o o b oaoawa el 3.4
K3.04 Reactor/turbine pressura roqulltion oyltum s s 4 8 « s 89 3.1
K3.08 Recirculation pump epeed: Plant-Specific L 3.2 3.3
K3.06 Recirculation flow control valve position: Plant-

Bpatiflie . o s o 0 o a6 b s 4 8 4 8w 8w w e 3.7 3.7
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BYSTEM: 202002 Recirculation Flow Control System

Tasks a8 noted previously

K/A WO.
K4

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

K4.06
K4.07
K4.08
K4.09

K5.01
K5.02
K5.03

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

K6.07

Al.

Al.01
Al.02
Al.03

NUREG-1123,

Kuowledge of RECIRCULATION FLOW CONTROL SYSTEN design
feature(s) and/or interliocks which provide for the
following:

(CFR 41.7)

Scoop tube break: Plant-Specific A R e e i
Recirculation pump speed control: Plant-Specific
Signal failure detection: Plant-Specific ¢ soa N
Automatic load following: Plant-Specific o T
Limiting recirculation pump speed mismatch: Plant-
Specific . . . . . s i = e
Recirculation pump Adoquato lPlHa Plant-Specific .
Minimum and maximum pump speed setpoints . . . . . .
Automatic flow control valve positioning: BWR-5,6
Minimum and maximum flow control valve position
..twlnt.l m-s' 6 & & B & NP 2 8 F .8 BN _ 5 =

Knowlsdge of the operational implications of the
following concepts as they apply to RECIRCULATION FLOW
CONTROL SBYSTEM :

(CFR 41.5 / 45.3)

Fluid coupling: BWR=3,4 . . . « « & « o o « o s =
Feedback #ignals . . .« + « ¢ + ¢ o 4 o o o o s o o
Error signals B A AR A W B % A Nw

Knowledge of the effect that a loss or malfunction of
the following will have on the RECIRCULATION FLOW
CONTROL BYSTEM 1

(CPR 41.7 / 45.7)

A.C. POWOY . . ¢ « ¢ o o s s s o s & s o s o o s »
D.C. power . . s o o 8 & 8 o 8 s & s s @ & @
l.circulltion lyltcn O S A I
Feedwater flow inpute: BWR-3,4,3,6 s &

Reactor water level + o e s o & &
Reactor/turbine prouluro roqulatlnq oylt.nx Plant~
Specific . . . 2. % & R B B-® B

APRM signal anut: BHR s 6 "TEEE T E ERE R
ABILITY

Ability to predict and/or monitor changes in
paramsters associated with coperating the RECIRCULATION
FLOW CONTROL SYSTEM controls including:

(CFR 41.5 / 45.5)

”C‘IC\IlltiOﬂ p“np '”.d' m-z,a,‘,s,‘ g &% W

MG set drive motor amps: Plant-Specific . . . . . : :

MG set generator current, power, voltage . . . . .

Rev. 1 3.1-14
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202002 Recirculation Flow Cuntrol Systes

Tasks as noted previcusly

K/A WO,

Al.04
Al.0S
Al.06
Al1.07
Al.C8

aA2.

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

A2.05
h2.06
no°7
A2.08
A2.0%

A’.

A3.01
A3.02
A3.03

ad.

A4.01
A4.02
A4.03
hé.04
A4 08
A4.06
AL.OY
h4.08
A0S

ABILITY RO SRO
Reactor water level T T P R T
”.ct °t mx . . - . . - . . . . . .
Reactor core flow . s o s 8 0 8 @
Recirculation loop flown Plant-Specific
Recirculation FCV position: BWR-5,6 .

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

(CFR 41.5 / 45.¢

.
-
. .
.
.

Recirculation pu. trip * 2 0 0 8 8 0 o p e s e e e 3.4 I8
3008 BF ReCi s o+ i ¢ 5 5 5 % 6 % e w ks n v 4w a s B9 3.0
Loss of D.C. . . T 2.7
Recirculation pump -pood mianatch botu.on loopoz

Plant-Specific . . YIS s v 0o 5 8 o o 3.0 3.2
Scoop tube lockup: lﬂl-: 3 4 ° o v 5 5 oo 2 0o 2k 3.1
Low reactor water level: Pllnt-lpocitic o » o » 3.3 3.3
Loss of feedwater signal inpute: Plant-spociflc . 3.3 3.3
FCV lockups BWR-5,6 . . . . . ¢ o b » 3.3 3.3
tRecirculation flow mismatch: Plunt-lpocilic . o . 3.1 3.3
Ability to monitor automatic operations of the

RECIRCULATION PLOW CONTROL SYSTEM including:

(CFR 41.7 / 45.7)

Flow control valve operation: BWR-5,6 . . . . . . . . 3.6 3.4
Lighte and alarms R AR e R e e L e 3.4
Scoop tube operation: BWR-2,3,4 . . . . .+ ¢ ¢ s+ o o 3.1 3.0
Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)

MG sete . T T . » . 3.3 3.1
Hydraulic pouor unit: BUR=8,86 . o ¢ ¢« ¢ o o s 2.8 2.8
Lights and alarmse T . o . o . o . 3.1 3:1
Reactor power “ o 8 a s s mn b swee s w S8 J.8
Reactor level . % Wl s o R lery wa ] s 3.4
Scoop tube power: awn-z 3 E ied oo 5 s e Fek BB
Recirculation pump opood: BWR-2, 3 6 5 6 e 4 0w o8 ¥ BB 3.2
Recirculation system flow . s s o « 4% & w8 o $ed 3.3
Core flow R T OO e uial Rl SRR AR ™ 3.2 3.3
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BYSTEM: 3202001 Recirculation Systes

TASK: Perform lineups on the recirculation system ‘
Vent recirculation pump seals
Startup & recirculation pump (startup a second recirculation pump)
Operate recirculation pumps in various control modees (adjust the
recirculation flow using "master manual” control)
Monitor recirculetion pumps in operation
Monitor jet pump coperation
Secure a recirculation pump
Perform jet pump operability test
Conduct heatup and cooldown temperature checke
Conduct recirculation pump startup check of the delta temperature
between the reactor coolant in the idle 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 8RO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between RECIRCULATION SYSTEN and

the following:

(CFR 41.2 to 41.9 / 45.7 toc 45.8)
K1.01 Core flow B W a— e SRR B e T o 3.6 3.7
K1.02 Reactor power P S v & & ® @ 4.1 4.1
K1.03 Reactor moderator temperature ¥ e R oW L W 3.2 3.3
K1.04 Reactor/turbine pressure regulating system: Plant-

BPOCLELC . ¢ ¢ 4 4 e s e 6 s 0 s s s e s s s s e s s s 3.3 3.3
K1.08 Reactor pressure . . . . « « &+ « & = s ww s w9 u ok 3.4
K1.06 Jet pumps A EE R Yy . e s 0 B8 3.6
K1.07 Component cooling water systems . ® . i 5 » Pl 3.2
K1.08 A.C. electrical %' 5 & %% = s . s » o Bad 3.2
K1.09 D.C. electrical MR ® R FE A A AE R s s a R 2.9
K1.10 Control rod drive system: Plant-Specific . . . . 2.8 2.8
K1l.11 Drywell egquipment drain sump . . . . « « « « « + o « @7 2.8
K1.12 Recirculation system motor-generator sete: Plant-

BPReAfie . ¢ ¢ o 2 4 s 4 6 0 a6 s s m s e s e e e 3.6 3.6
K1.13 Jet pump ring header and risers: Plant-Specific . . 3.1 3.2
K1.14 Rod block monitor: Plant-Specific . . . . . .« .+ « . 3.0 3.2
K1.15% Nuclear boiler instrumentation (reactor water

level /pressure) S W AR R R N W ww %o & Bap 3.3
K1l.16 Low pressure coolant injection logic: Plant-Specific . 3.9 3.9
K1.17 Vessel bottom head drain temperature . . . . . . . .« J.1 3.3
Kl.18 RHR shutdown cooling mode e R E R R . 3.3 3.3
K1.19 POOOAWAter flOW .« . o s 5 s o o s o o 5 s s s s 2 s o s Jo@ 3.2
K1.20 Plant air systemse: Plant-Specific . . . o s . 2.4 2.5
K1.21 Reactor water cleanup system . . . . . . . T . 2.6 2.6
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202001 Rescirculation Systea

Tasks ae noted previously

K/A WO,

Kl.22
K1.23

Kl.24
K1.28%
K1.26
K1.27
K1.28

K2.01
K2.02
K2.03
K2.04
K2.0§

K3.01
K3.02
K3.03
K3.04
K3.08
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13
K3.14

K4.01
K4.02
K4.03
K4.04
K4.08

IMPORTANCE
ENOWLEDCGE RO
Resctor water level . * “ » » s s o o o » b
Average power range monitor flow convortorlx Plant~
.m‘ttc . . . . . - - - - . . - . - 3.‘

Isolation cond.n..r: Ilnnt-lpocitic e s 0 8 5 0 5 00 3.8

Reactor water sampling system . . . . . . + « « « « + « 2.6

Recirculation flow control system: Plant-Specific

ATWS circuitry: Plant-Specific - . e v v 0o s o @1
End-of-cycle recirculation pu-p trip ctrcuittys

'1‘“".”c1!1c . - - L - - - - . . L . . - . . - . . 3.’
Knowledge of electrical p »r supplies to the

following:

(CFR 41.7)

Recirculaticn pumps: Plant-Specific . . . . . . . . 3.
MG mets: Plant-Specific . . . « « « « « &« o ¢ o « 3.
Recirculation system valves T r e 3.
Hydrasulic power unit oil pumps: Plant-Specific . - 18
MG set olil pumps: Plant-Specific 2. 4 5 4 b B 3

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

“r. !1w . Ll . . . - - . . . . -
Load following copabilitiouz Plant-Specific .
Reactor power ¢ v € 4 % % 8 8 s %t B & 4
Reactor water level o .
Recirculation system MG l.tll Plunt-lpocitic .
Low pressure coolant injection logic: Pllnt-lpoctfic .
Vessel bottom head drain temperature . . . . . .

MO WWSdDOIWIDODON

Shutdown cooling eystem 2 6 & 4 8 8 % s B s s @ s b s
Reactor water cleanup syztem . . . O R ™
Average power range monitor flow convcrtcrl

Component cooling water systems s & b %
Isolation condenser: Plant-Specific . . .
Reactor water sampling system s 5 2 s s 8 8 »
Primary containment integrity: Plant-Specific

WNWNLWNVNNWRWLWLND W
N s 2 o= a2 s

Enowledge of RECIRCULATION System design feature(s)
and/or interlocks which provide for the following:
(CFR 41.7)

2/3 core coverage: Plant-Specific . . . . . . . 3.9
Adeguate recirculation pump NPSH . . . . . . . « . . « 3.1
Recirculation pump motor coolinq s o o s s 8 v s s s v B8
Controlled seal flow . . . « 5 8 % o e 3.0
B0l €001iNg . . . ¢ ¢ 4 4 s 6 b 6 s e 5w 2.9

- » s

wWomanN

A

-

- . - . - - . . . -
MUOWAMVMOVYVODWIOVDDON
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Tasks as notad previously

K/A NO.
K4.06

K4.07
K4.08
K4.09
F4.10
K4.11

K4.12

4.13
K4.14
K4.15
K4.16
K4.17
K4.18

K5.01
‘sloz
K5.03
K5.04
K5.08
KS5.06
K5.07
K5.08
K5.09
K5.10

K6.01
K6.02
K6.03
K6.04
K6.0%
K6.06

K6.07
K6.08
K6.09

NUREG-1123,

202001 Recirculation Systeas

Automatic voltage/frequency regulation: Plant-
BPOCALAC .« o o o o o o s s 0 0 4 s s e s oe s
Motor generator set trips: Plant-Specific .
0il pump automatic starts: Plant-Specific .
Pump minimum fiow limit: Plant-Specific . .
Pump start permissives: Plant-Specific . o
Limitation of recirculation punpo flow ninnntch:
’1.":‘.”ci!lc . = . . 2 o 8w &
Minimization of rouctor vonool bottan h..d tc.poruturc
gradients: Plant-Specific . . .

tEnd of cycle recirculstion pump trlpx Plnnt-lpocitic
AW‘! ’ ‘nt".p.CifLC " # & & 4 B @ € B
Slow speed pump start: Plcnt-lpocitic P
Recirculation pump downshift/runback: Plnnt-ﬂpocific
Fast speed pump start: Plant-Specific . . "
Au’ catic MG set start segquencing: Plnnt-lpocific

.- s s .
T
» -9 98 9
¢ & %% &
DO T
. s 2 2 »

WO aN - WD mo

I

OUGOOF"OO v sAVwOWwa

Nwwwdbww w W
Wwwwasdw w wNNNNN

B WW e »

Knowledge of the operational implications of the
following concepts as they apply to RECIRCULATION
SYSTEN

(CFR 41.5 / 45.3)

Indications of pump cavitation . . . . . . . .
Jet pump operation: BWR-3,4,5,6 . . . . . . 5
Pump/motor cooling: Plnnt-.poctt&c s & % o .
System venting . . . . . e
End of cycle roclrculntton pump tripx Plant Spocitic .
ATWS RPT: Plant-Specific + o » . . s s o
Natural circulation: Plant-lpocitic 2% # W 4 & B
E/P converters: Plant-Specific O S
Hydraulically operated valves: Plant-Specific

Motor generator set operation: Plant-Specific . . .

-
DOAOWOME I

L

NN wWLLNNNwLN
RNNRRLWLWNNDLN

DO bdDONaND

.

|

|
Knowledge of the effect that & loss or mslfunction of |
the following will have on the RECIRCULATION SYSTEMW |
(CFR 41.7 / 45.7)
Jet pumps: Plant-Specific . . . . . « « « « « .
Component cooling water systems R R
A.C. power: Plant-Specific D T T
D.C. power: Plant-Specific s % 4 5 8 s s 8 o w s s w s
Control rod drive system: Plant-Specific s s s s s e
Recirculation -ylt-m notor-gon-rntor sets: Plant~
Specific . . . * o s o @ « s s s .
Feedwater flow . . . S 4 % 0B % 4w % A K s @
Reactor water cleanup -y-t-n « ® % 8 o B s . N
Reactor water level . c o o

NSO,

WO Www NN WW
N

WNWW NV WwWWww
e s o “« o o o s
& W e KON

& W W e
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Tasks as noted previously

Y/A WO,
Al.

Al.01
Al.02
Al.03
Al.04
Al.08
Al.06
A1.07
Al.O8
A1.09
Al.10
Al.11
Al.12

Al.13
Al.14

Al.15
Al.16
Al.17

A2.01
A2.02
A2.03
A2.04
u.os
A2.06
A2.07
Az.O8B
A2.09
A2.10
A2.11
A2.12
A2.13

202001 Recirculation System

Ability to predict and/or monitor changes in
perameters associsted with operating the RECIRCULATION
SYSTEM controls including:
(CPR 41.5 / 45.5)

Recirculation
Jet pump flow
Core flow .
Reactor water
Reactor pow’.
Recirculation
Recirculation
Recirculation
Recirculation
Recirculation

Recirculation
Specific . .
Recirculation
Recirculation

Plant-Specific

Recirculation

pump flow:

level o

pump motor
pump epeed .
FCV position:

amps
m"s: 6

pump seal pressures

seal purge flows
Vessel bottom head drain temperature

Plant-Specific .

.

- s s e
. " s s s =

. 2 e % s e

-
. .
. s .

pump differential pressure:

loop t;nporoturol:

drive motor temperature:

MG set temperatures:

Recirculation MG drive motor amps:
Recirculation MG set generator current, power,

voltage:

Plant-Specific .

Plant

. . . .

.
L O T Y

. .

Piant-
§1;né-ip;cific. : :

—ip‘ciflc'
Plant-Specific

IMPORTANCE

L T
LI T U
L R
S & » % S &

“w e s - o WO WLEIYTVO WL

.
-
-
~0 NN N NNWwWNNDNRWWLW
N . . . s on

Ability to (a) predict the impacts of the following on
the RECIRCULATION SYSTEN ; and (b) baesed on thoue
prodictions, use procedures to correct, control, or
mitigate the conseguences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)

tJet pump failure:

Recirculation

Single recirculation pump trip

system leak

Plant-Specific

Multiple recirculation pump trip .
Inadvertent recirculation flow increase
Inadvertent recirculation flow decrease
Recirculation pump speed mismatch:

Recirculation flow miematch:
Recirculation scoop tube lockup:
tRecirculation pump seal failure

Low reactor water level .
Loss of reactor feedwater

Carryunder .

.

.

3- 1-1’

Plnnt-ap.
Plant~Specific
Plant-Specific

.

cific.
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EYSTEM: 202001 Recirculation Systeas

Tasks as noted previously

IHPORTANCE

K/A WO, EKNOWLEDGE RO BRO
AZ2.14 High reactor pressure (ATWS circuxtry initiation):

’l.nt-.”c‘ttc . s s P T T T T S S T 3-’ ‘.2
A2.15 End of cycle trip ct:cutttys Plant-8pecific . . . . . 3.7 3.9
A2.16 Loes of seal purge flow (CRD) e s 4 v » w85 a.u wa o 59 53
A2.17 Loss of seal cooling water . . . . . « « « . . e o » 3.4 3.2
A2.18 Loss of motor cooling S I T S R g o w a0 » BeP 3.1
A2.19 Loss of A.C. power: Plant-Specific . . . . . . . . . . 3.1 3.2
A2.20 Loss of D.C. power: Plant-Specific > a0 w8 v 2 B8 2.9
A2.21 tRecirculation loop tonpotlturo out ot spec: Plant~-

Specific . . . .« » ¢ & @ e s s 0 3.3 B
A2.22 Losa of conpon.nt cooling wacot . . sl ordw o .w ol PR 3.2
A2.23 Valve closures . . . . . . R IR IR R BT P IR 5 3.2
h2.24 Valve opening 8- n i . . s 8 5 % & 9 @ . 3.1 3.1
A2.25 Recirculation flow control valvo lockup: Plant~

Specific . . . . . . . ¢ v 0 5w s Bnd 3.3
A2.26 Incomplete start .oqucnco: Plunt-tpocitic o 0 s a8 u B9 3.1
Al. Ability to monitor antomatic coperations of the

RECIRCULATION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Valve operation s 5 0 » s a e s 0 e s sy s b 3.1
A3.02 Pump/MG set start loquonco: Plant-Specific s o o o s 31 3.0
A3.03 System flow B R W s e BEe e aR E w s s BB 3.2
A3.04 Lights and alarms . o= R BN b w5 3.1
A3.08 Pump speed: Pllnt-lpocific BT E R ErrEE T T - 2.9
A3.06 Flow control valve position: BWR-5,6 . . . 3.6 3.6
A3.07 Pump tripe: Plant-Specific s 00 & 0w s 0 8w Ded 3.3
AJ-O. P\l-p dm.hitt' m-5,6 & & 8 & 8 % s 8 * 3 & & 8 s 3«‘ 3.3
A3.09 NG oot trip: Plant=8pecific . . . « 4 o o o s 2 s ¢ » 3.3 3.3
Aé. Ability to msanually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Recirculation pumps ¢ 4 % @ 2 8 % 40 s e s ws e D7 3.7
he¢.02 System valves T T T YT Sl S T T | 3.4
A4.03 Reactor power RS RS B S E e s EE s 4.1 4.1
A4.04 BYBLOR 30 o + i o« % 295 % % & % 0 & & 6 @ b 3.7 3.7
A4.05 Lighte and alarmse T T E R e Y 3.3 3.3
A4.06 0il pumps . § % &% % § & 4§98 A W 2.7 2.7
A&.07 Vent fans: Plunt spociflc . o * % & w08 s 2.4 2.3
A4.08 Motor-generator sets: Plnnt—spocific o o s v s s 8 s Ded 3.1
A4 09 Reactor water level . . s @ s % s 2 0 s s 39 3.7
A4.10 Seal flow: Plnnt-!pocific & % s 8 8 8 6 8 9 8 8 s s e 2.8 2.8
A4.11 Seal pressures: Plant- Spocific e &8 6 o 0 8 8.0 9 b % a8 3.3
A4.12 Core flow . o > s @ TEEETEEEREFTERE: s I * |
A4.13 Core diftorcntinl proocuro N T E P EE 3.3
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SYSTEM: 20100% Rod Control and Information Systea (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
Cperate the control rod drive system manually at power
Operate the control rod drive system to shutdown the reactor
Conduct control rod operability test
Conduct refusling interlocks functional test/contrel rod drive
naintenance test
Conduct CRD hydraulics valve testing during cold shutdown
Conduct rod sequence control taest
Conduct rod sequence control integrity test
Perform control rod drive stall flow testing (CRD 18-month accumulator
operability test)
Startup the rod position indicatior ‘stem
Perform & position indication aligrms it during a reactor startup
Monitor the rod position indication system
Shutdown the rod position indication system (RPIS)

IMPORTANCE

K/A NO. EMOWLEDGE RO BRO
Ki. Knowledge of the physical connections and/or cavse-

effect relationships between ROD CONTROL AND

INFORMATION SYSTEM (RCIS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Neutron monitoring syetem: BWR-6 e % w h 58 &8s w $ed 3.3
K1.02 Reactor/turbine pressure control system: BWR-6 s s s 3.3 3.5
K1.03 Control rod drive system: BWR-6 . . . . . . . . . . « 3.7 3.7
K1.04 Rod position information system: BWR-6 § a9 4.9 @' Su¥ 3.7
K1.08 Rod action control system: BWR-6 2o s w3 e n B9 3.5
K1.06 Rod gang drive system: BWR-6 s 5 B b 8 B 5 e e M 3.3
K1.07 Rod interface eystem: BWR~6 . . . . . . « « « . e 33 3.3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 A.C. electrical power: BWR-6 e v 5 s b % 2 s s s 0 s B8 2.6
K3. Knowledge of the effect that a loss or malfunction of

the ROD CONTROL AND INFORMATION SBYSTEM (RCIS) will

have on following!

(CFR 41.7 / 45.4)
K3.01 Control rod drive system: BWR-6 . . « o s . 3.3 3.7
K3.02 Reactor startup: BWR-6 s me L 3.5 3.5
K3.03 Reactor shutdown: BWR-6 . . . . .+« « « « « + & 3.0 3.2
K3.04 tFIUX shaping: BWR-6 . . . . « « « « & + &+ & 3.0 3.3
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201008 Rod Control and Information System (RCIS)

Tasks as noted previcusly

‘I. “0

Ké.

K4.01

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

KS$.01
K5.02
K5.03
KS5.04
K5.085
KS.06
K5.07
KS.08
K5.09
K5.10
K5.11
K5.12

K5.13
“.

K6.01

K6.02
K6.03
K6.04
K6.08
K6.06

Knowledges of ROD CONTROL AND INFORMATION SYBTEM (RCIS)
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

Limiting the effects of a control Rod accident: BWR-6

- . B - . . . . . . . . . . - . . . . - . . . . .

Bank position withdrawal sequence (BPWS): BWR~-6

Rod withdrawal block signals: BWR-6 . . . « « . .
Rod insertion block signals: BWR-6 b ok B E e
Rod withdrawal limiter: BWR-6 . . . . . .
Rod pattern controller rod blocks: BWR~6 .

Knowledge of the operational implications of the
following concepts as they apply to ROD CONTROL AND
INFORMATION SYSTEM (RCIS) 1@

(CFR 41.5 / 45.3)

tRod pattern and program development: BWR-6 . e w e
Rod pattern controller (RPC): BWR-6 . . . . . . . .
Rod groups: BWR-6 . . . . . . . . ®

tRod seguences: BWR-6 v
Rod density: BWR-6 o o
Target rod pattern: BWR-6
Low power alarm points BWR-6
Transition zone: BWR-6 s 5 & o .
High power setpoints BWR-6 . . . . . s o 4 & ¥ b
Rod withdrawal limiter: BWR-6 . . . . « + + « « & =«
Control rod motion: BWR=-6 . . . .+ « « « ¢ « & & « &
Command word generation and sequencing (operator
follow, ecan and test): BWR-6 . . . . « « « &+ + & &
Position indication probes: BWR-6 . . . . .« « « +

. . . . . .
. .

. . v .
.

.
.

. . . - . - . . .
. - . . . - .
.

Knowledge of the effect that & loss or malfunction of
the following will have on the ROD CONTROL AND
INFORMATION SYSTEN (RCIE)

(CFR 41.7 / 45.7)

Firet etage shell pressure or opening of a bypase
valve(s): BWR-6 . . . . . 5 5 B 0 @ 5 8 b W b
Rod position signal: BWR-6 & & % & 8 @ #

A.C. electrical power: BWR-6 . .

IRM channel: BWR-6 s o s w o » v *
SRM channel: BWR-6 P R S
APRM channel: BWR-6 .

NUREG~-1123, Rev. 1 3.1-22
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BYSTEM: 2010085 Rod Control and Information System (RCIS)
Taecks as noted previously

E/A WO. ENOWLEDGE RO B8RO

Al. Abiiity to predict and/or monitor changes in
paraseters associasted with operating the ROD CONTROL
AND INPORMATION SYSTEM (RCIS) controls including:
(CFR 41.5 / 45.5)

Al.01 First stage shell pressure/turbine load: BWR-6 W 3.3

A2. Ability to (a) predict the impacts of the following on
the ROD CONTROL AND IKFORMATION EBYSTEM (RCIS) ; and
(b) based on those predictions, use procedures te
correct, control, or mitigate the conssquences of
those abnormal conditions or operations:
(CFR 41.5 / 45.6)

A2.01 High flux (SRM, IRM, APRM): BWR-6 . . . . . . . . 3.5 3.5
A2.02 Position indication probo failure: BWR-6 3k . 2.8 3.2
A2.03 Insert block: BWR-6 . ¢ % @ B B 4 B 8 B BN . 3.2 3.2
uoo‘ 'Lthd!‘.ﬂ blOCkl m-6 . . . I . . . . . . . o 3.2 302
A2.05 Insert required: BWR-6 e . e o 3.2 3.2
A2.06 Insert inhibit: BWR-6 . . . . . . . . . . . . 3.2 3.2
A2.07 Withdraw inhibit: BWR-6 . . . . . . ' P 7 3.2
A2.08 LPRM upscale/down scale: BWR-6 . . . » . o 3.2 3.2
A2.09 Test dieplay blinking: BWR-6 " s 0 . . A 3.0
A2.10 Data fault: BWR-6 . . . . . . . . . . » . 2.8 3.0
A2.11 Accumulator fault: BWR-6 * o & o 8 8 o s 8 0 s 0 s e 3.3 3.5
A2.12 Rod uncoupled: BWR-6 TR E ETEE T 5 3.8
A2.13 Rod drift: BWR-6 “ % b » s 0 % e a0 ms oaawn B 3.8
A3. Ability to monitor automatic operations of the ROD

CONTROL AND INFPORMATION System (RCIS) including:

(CFR 41.7 / 45.7)
A3.01 Operator control module lighte: BWR-6 . . . . . . . 3.5 3.8
A3.02 Rod display module lights: BWR-6 . . o 3.5 3.5
A3.03 tVerification of proper functioning/ opornbility'

M‘ . . . . s s e 3:‘ 3-3
A3.04 Annunciltor lnd nlnrn lignallx awn-s s 5 8 & 0 ® 3.3 3.3
Ad. Ability to manually operats and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Operator control module (lightu and pu-h buttons):

BWR~-6 .+ ¢« o« 2 s 0 37 3.7
A4.02 Rod display -odulo (llght- nnd pu.h buttonl)x BWR-6 . 3.7 3.7
A4.03 Back panel indicating lighte: BWR-6 . . . . . . . . 3.4 3.3
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BYBTEM:
TASK:

K/A WO.

Kl.

K1.01
K1.02
K1.03
K1.04
K1.08
K1.06
K1.07

K1.08

K1.09
K1.10

K2.01
K2.02
K2.03

K3.

K3.01
K3.02

K3.03

211000 standby Ligquid Control System
Perform lineups on the standby liquid contrcl system .

Charge the standby liquid control tank
Place the standby liquid control system in standby readinese
Monitor the standby liquid control system
Inject 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 liguid control explosive valve inspection
Perform standby liquid control component inoperable test
IMPORTANCE
ENOWLEDGE RO 8RO

Koowledge of the physical connections and/or cause-
effect relaticnships between BTANDBY LIQUID CONTROL
SYSTEN and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Core spray line break detection: Plant-Specific . . 3.0 3.3
Core plate differential pressure indication . o 2.7 2.7
Plant air systems: Plant-Specific . . . . . . 2.5 2.6
Demineralired water/ condensate storage system . 2.2% 2.3
BWCU . 6 ¢ 6 o o o 5 8 ¢« 8 o 8 ¢ 2 ¢ % o o ¢ 2 s @ 3.4 3.6
Reactur vessel . . s o u « s ® » 3.7 3.7
Jet pump diftor.ntinl prooourc Lndication: Plant~

Specific . . . . . . . 2.6 2.6
CRD drive and coolinq wntor ditfct.ntinl proluuro

indication . . . . . « o 5 s 0 5w s s s B:3% J4*
Core espray system: Plunt-Spocific « o % 5 & h o 32 ¢ 5 2% JA®
HPCI: Plant-Specific o« o u s o % » s 2.8 3,0¢
Knowledge of electrical power supplies to the

following:

(CFR 41.7)

BRLC PUBMPB .« ¢« « o o o s 5 o s 8 s 5 & o 6 s 6 8 o s s B.9% J, Q¥
Bxplosive VAlVEes . . ¢ ¢ ¢ ¢ s s o s s s s s s s s s s BJA* J2¢
HOBLOL POWBE « « o o o o o o o 5 s 5 5 o ¢ s o o 5 2 o 2% 2.4%
Knowledge of the effact that a loss or malfunction of

the STANDBY LIQUID CONTROL SYSTEM will have on

following:

(CFR 41.7 / 45.4)
tAbility to shutdown the reactor in certain conditions . 4.3* 4.4*
Core spray line break detection lylt.m: Plant~-

Specific . . . s o+ o s & s 3:0% 3.2
Core plate diffcronti.l prollurc indicution i » s s o s 2:.6% 3.7%

NUREG~1123, Rev. 1 3.1-24



SBYSTEM: 211000 Standby Liguid Control Systam
Tasks as noted previously

IMPORTANCE

K/A WO. KNOWLEDGE RO SRO
K3.04 Jet pump differential prolou:. Lndtcctlons BWR-~

3 ‘ "‘ . . - . . . - - . 2." 2."
K3.08 CID drive and cooling wntox dtlloronttnl prououro

INBLCAtION . . ¢ . 2 4 s 0 s e s e e s e e 9 s e s e s 2.3 2.3
E4. Enowledge of STANDBY LIQUID COMTROL SYSTEM design

festure(s) and/or interlocks which provide for the

following:

{CFR 41.7)
K4.01 fero leakage to the reactor (sguib valves) . . . . . . 3.1 3.2
K4.02 Component and system testing . . . . . . . « + « & . 3.0 3.2
K4.03 Keeping sodium pentaborate in solutioen . . 3.8 3.9
K4.04 Indication of fault in explosive valve firtng clrcuttl

- . . . . L 30. 3.’

K4.08 Dinporsal ot boron upon 1njoctten Lnto tho V.ll.l s+ 3.4 3.6
K4.06 Core plate differential pressure indication s o3 o v 28 2.7
K4.07 RWCU isolation . . . . . e o s 3.8 3,9
K4.08 System initiation upon opcruttoa of IILC control

switch . . . . o o s #.2* 4.2¢
K4.09 Dampening of pocitivo dlnpluc-.nt punp dL'chnrqo

oscillations (accumulatore): Plant-Specific . . . . . 2.85% 2.5+
K4.10 Over pressure protection . . « ¢ « o o ¢« s s o s o o » 2.8 3.1
KS. Knowledge of the operational implications of the

following concepts as they apply to STANDBY LIQUID

CONTROL SYSTENM @

(CFR 41.5 / 45.3)
K§.01 Effects of the moderator temperature coefficient of

reactivity on the boron . g .S e e - % 2.9
K5.02 Chugging (as it pertains to boron -Lxlng) o % sl 2.8 3.0
K5.03 Shutdown margin 2 3wl i a8 3P 3.2 3.5
KS5.04 Explosive valve operation . $1 & % 3.1 3.2
KS5.05 Accumulator operation: Pl;nt-lpocific g e o s 2.5 2.8
KS.06 Tank level measurement . . . . . . -0 % o . 3.0 3.2
K5.07 Tank heater operation ¢ o s » 2.7 2.9
| {9 Knowledge of the effect that a loss or malfunction of

the following will have on the STANDEY LIQUID CONTROL

EYSTEM @

(CFR 41.7 / 45.7)
K6.01 Plant air systems: Plant-Specific . . . . . . . 2.4 2.4
K6.02 Demineralized water storage system . . . . . . 1.9 2.0
K6.03 A.C. POWBE . « « « ¢ o o o o o o s s & . . 3.2 3.3
K6.04 Core spray system: Plant-Specific % 5. 5wl e « 2.7 2.8
Ké.05 HPCI system: Plant-Specific . . . . . s 2.7 2.7

3.1-25 NUREG~1123, Rev. 1



B L e

SYSTEM: 211000 Standby Liquid Control System

Taskse as noted previously

IMPORTANCE

/A WO, RBILITY RO SRO
Al. Ability to predict and/or monitor changes in

psrameters associsted with o{orottn' the ETANOBY

LIQUID CONTROL SYSTEM coatre including:

(CFR 41.5 / 45.5)
Al.01 Tank level . . . . $ ld- Sl s PNiN Hr 6 & 68 =" 3.6 3.7
Al1.02 Explosive valve indlcatlon T PR S o & & & %5 9 Bl 3.9
Al.03 Pump discharge pressure . T A . # P o m w Bol 3.6
A1.04 Valve operations . . . BEDE. an o o w0 s T 8%
Al.08 Pump amps: Plnnt-tpoclttc WERE I I ey = Rk "
Al1.06 Flow indicaticon: Plant-Specific . . . . . « « « . . . 3.8 3.9
A1.07 Reactor power S S N e r ol s AT It e T
R1.08 RWCU system linevp . . . . . . TR 2 & w et 3.8
Al1.09 SBLC syetem lineup . . . « « « « & ¢ o 4 ¢ 0 00w 4.0 4.1
Ri1.10 Lights and alarms s a . R R F Bk &R 3.7 3.7
A2. Ability to (&) predict the impacts at the following on

the STANDEY LIQUID COKTROL SYSTEM ; and (b) based on

those predictions, use procedures to correct, comtrol,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Pump trip P . . .. & & b % o % & n BP 3.8¢*
A2.02 Failure of oxplooivc v;lvo to ttr. P S PO 7Y 3.9+
A2.03 A.C. power fallures T P R T TR RS . 3.4»
A2.04 Inadequate system flow . . . . « « « & & ¢ o+ o« o+ o+ o« 3.1% 3.4
A2.0%5 Loss of SBLC tenk heaters M T T R ) 3.4
A2.06 Valve openings . . .« « « « « « & & o s s e s ow e 3.1 3.3
A2.07 Valve Closures . . . .« ¢ « & o « o s o & o 2.9 3.2
h2.08 Failure to SCRAM . . . . « « 4 « o « s o o & 4.1 4.2¢
A3, Ability to monitor sutomatic operation: of the STANDBY

LIQUID CONTROL SYSTEM ioncluding:

(CFR 41.7 / 45.7)
A3.01 Pump diecharge pressure: Plant-Specific 3.% 3.5
A3.02 Tank level: Plant-Specific . s &« s & 5 9 & o 3.9 3.9
A3.03 Explosive valves indicating 1ighto: Plant-Specific 3.8 3.8
A3.04 Reactor power: Plant-Specific . . . . . « « « « « « « 4.3% 4.4*
A3.08 Flow indication: Plant-Specific . A s e s a0 e o B3 BB
A3.06 RWCU system isolation: Plant-Specific . . . . . . . . 4.0* 4.1+
A3.07 Lights and alarme: Plant-Specific . . . . . 3.7 3.6
A3.08 System initiation: Plant-Specific . . . . . 4.2 4.2¢
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Tasks as noted previously

K/A NO.

A4.01
A4.02
AL .03
Ae.04
A4 05
A4 06
A4 .07
h4.08

211000 standby Liguid Control Systes

Ability to wanually operate and/or monitor im the

control room:

(CFR 41.7 / 45.5 to 45.8)

ABILITY
Tank level . . .

SBLC control -witcﬁ '
Exploeive valves firing circuit statu

Reactor power .
Flow indication:

. . . .

Plant-Specific

RWCU system isolation v s o »

Lights and alarms
System initiation:

Plnnt-&p‘cit
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3.2 Reactor Water Inventory Control

206000 High Pressure Cooclant Injection System

209002 High Pressure Core Spray System

209001 Low Pressure Core Spray System

256000 Reactor Condensate System

217000 Reactor Core Isclation Cooling System

259001 Reactor Feedwater Systenm

204000 Reactor Water Cleanup System

259002 Reactor Water Level Control System

203000 Residual Heat Removal /Low Pressure Coolant Injection:
Injection Mode (Plant Specific)

NUREG-1123, Rev, 1




SYSTEM: 206000 High Pressurs Coolsnt Injection System

TASK:

K/A NO.

‘1.

Place the high pressure (Feedwater) coclant injection system (FWCI) in
standby readiness

Monitor the high pressure (feedwater) coclant injection system operation
Return the high pressure (feedwater) coclant injection system to stand-
by readiness after automatic initiaticn

Perform lineups of the high pressure coolant injection system (write in)
Manually initiate high pressure coclant injection

Perform high pressure coclant injection (HPCI) simulated automatic
actuation test

Perform high pressure (feedwater) coolant injection flow rate test
Perform high pressure (feedwater) coclant 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 isoclation logic system functional test
Perform HPCIl system inoperable test

Perform HPCI turbine overspeed test

Perform high pressure (feedwater) coolant injection operability test

when reactor core isolation cooling is inoperable
IMPORTANCE

Knowledge of the physical connections and/or cause-
effect relationships between HIGH PRESSURE COOLANT
INJECTION SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel: BWR-2,3,4 . . .
Reactor water level: BWR-2,3,4 .
Reactor pressure: BWR-2,3,4 . .
Reactor feedwater system: BWR-2,
Condensate storage system: #BWR-2
Suppreesion chamber: BWR~2,3,4 .
D.C. power: BWR-2,3,4 . . . . . . . . . ¢4 = .
A.C. powers BWR-2,3,4 . . . o ¢ « o o s o ¢ o s o o =
ECCS keep fill system: BWR-2,3,4(P-Spec) . . W
Condensate storage and tranefer system: BWR-2,3,4 . .
PCI" '“-2'3,‘ L T S T S T S T N T R T SR T S
Nuclear boiler instrumentation: BWR-2,3,4 . . . . . .
Main condenser: BWR-2,3,4(P-Spec) . . ¢ 0 & ¢ Be
SBOT: DBWR=2,3,4(P~BPBC) . ¢ ¢ o o o o s o o s o »
Plant air eystems: BWR-2,3,4 . . . . . . « + « .+ &
Containment /Torus pressure: BWR-2,3,4 . . .

. . .

3,4
13,4

" s " s s s
.
.
.
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-
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SYSTEM: 306000 High Pressure Coclant Injection System

K/A NO.
x2.

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

| &

K3.01
K3.02
K3.03

K4.01
K4.02
K4.03
K4.04
K4.08%

X4.06

K4.07
K4.08
K4.09
K4.10
K4.11
K4.12
K4.13
Ké4.14
K4.15

K4.16
K4.17

K4.18
K4.19

NUREG~-1123,

KNOWLEDGE

Koowledge of electrical power supplies to the
following!

(CFR 41.7)

System valves: BWR-2,3,4 R IR LS A
System pumpe: BWR-2,3,4 . . . . « « s 4 s s e s e

Initiation logic: nwn’z e .. TS A & BB
Turbine control circuite: BWR-2, 3 RS e R

Knowledge of the effect that a loss or malfunction of
the MIGH PRESSURE COOLANT INJECTION SYSTEM will have
on following:

(CFR 41.7 / 45.4)

Reactor water level control: BWR-2,3,4
Reactor pressure control: BWR-2,3,4 . . . . « . « .
Suppression pool level control: BWR-2,3,4 . . . . .

Knowledge of HIGE PRESSURE COOLANT INJECTION SYSTEM
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

Turbine tripe: BWR-2,3,4 - T VR A I
System isoclation: BH!-2 3,4 .., 0 I S
Resetting turbine tripe: BWR-2,3, 4 o & & 4 B & & @
Resetting syetem isclations: HI-Z 3,4 . . . . s @
Preventing water hammer in turbine oxhlult line
(procedural control): BWR-2,3,4 . . . .
Preventing water hammer in pump di-chnrqo lino
{procedural control ): BWR-2, 3, 4 i 5 &% % % 5 @
Automatic system initiation: BWR-2,3,4 T ER
Manual system initiation: BWR-2,3,4 . . . . .

Automatic flow control: BWR-2, 3, — .
Surveillance for all operable componontnx BHR-Z 3,
Turbine speed control: BWR-2,3,4 . .

Condensation of shaft sealing steam: nwn-z 3,
Turbine and pump lubrication: BWR-2,3,4 . ¢ »»
Control oil to turbine speed controlls BHR-R 3, .
Low speed turninq of the turbine rotor: BWR-2,3, C(P-
Spec) . . .
nlninisinq ftooton product conconttntion in Lho
condensate storage tank (valve closures on system
initiation): BWR-2,3,4(P-Spec) .

Protection against dtlininq the condonllto otor.qc
tank to the suppression poolx BWR-2,3,4 . . . .
Pump minimum flow: BWR-2,3,4 §" % P P
Automatic transfer of HPCI pump ouction: BWR-2,3,4

Rev. 1 3.2-4
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SYUTEM: 206000 Righ Pressure Cooclant Injection Systes

Taske a® noted previously

IMPORTANCE

E/R WO, KMNOWLEDGE RO ERO
KS. Knowledge of the operational implications of the

following concepts as they apply to HIGHE PRESSURE

COOLANT INJECTION SYSTEM 1

(CFR 41.5 / 45.3)
K§.01 Turbine operation: BWR-2,3,4 . . « « « « + « & & « & 3.3 3.4
K$.02 Turbine shaft sealing: BWR-2,3,4 . . . . « + « + « « « 2.8 2.9
K$.03 GEMAC controllers: BWR-2,3,4(P-Spec) . . « « + « « « « 3.1 3.1
K5.04 Indications of pump cavitation: BWR-2,3,4 . . . . . . 2.6 2.7
K5.085 Turbine speed control: BWR-2,3,4 . . . . . . . . . . . 3.3 3.3
KS.06 Turbine speed measurement: BWR-2,3,4 . . . . . . . . . 2.6* 2.6
K§.07 System venting: BWR-2,3,4 . . . . . « ¢ 4 4 4 s . . . 2.8 2.8
KS.048 Vacuum breaker operation: BWR-2,3,4 . i e s a8 9 B 3.2
K5.09 Testable check valve operation: BWR-2, 3 4 s o s o s o B 2.8
K5.10 Assist core cooling: OWR-2,3,4 . . . . . « « « « . 3.5 3.5
K6 . Knowledge of the sffect that a loss or malfunction of

the following will have on the HIGE PRESSURE COOLANT

INJECTION BYSTEM :

(CFR 41.7 / 45.7)
K6.01 Plant air eystems: BWR-2,3,4 . . . . .+ . « « .« . 2.3 2.3
K6.02 D.C. power: BWR-2,3,4 . . . e s 9 o2 nm u s s s v 33 3.7
K6.03 A.C. power: BWR-2,3,4 . . . s 5 9 2% & @' % & 5.0 s BeP 3.1
K6.04 Condensate storage tank lovolx PWR=2,3.8 ¢« o +« o ¢+ » s 3.5 3.7
K&.05 Suppression pocl level: BWR-2,3,4 . . . . . . . . 3.5 3.7
K6.06 SBGTS: BWR-2,3,4/(P-Spec) . . « 5 » & & 3.1 3.2
K6.07 ECCS keep fill system: BWR-2, 3,4(? spoc) « & 9 . 3.4 3.4
Ké6.08 Reactor pressure: BWR-2,3,4 . . . $ow -l 3.8 3.8
KE.09 Condensate storage and tranotor -yltomx awa-z,s,c 3.5 3.5
K6.10 PCIS: BWR-2,3,4 . . . A 3.8 4.0
K6.11 Nuclear boiler Lnltrumontation: BHR-2,3,4 R e 3.6 3.7
K6.12 Reactor water level: BWR-2,3,4 . . . . . ¢« « + & « & 4.2* 4.3

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the HIGE PRESSURE

COOLANT INJECTION SYSTEM controls including:

(CFR 41.5 / 45.5)
Al1.01 Reactor water level: BWR-2,3,4 . . . . « « « « « + & 4.3 4.4
Al.02 Reactor pressure: BWR-2,3,4 . . . . « « « « « « & & 4.2* 4.2
Al.03 Condensate storage tank level: BWR-2,3,4 . . . . . 3.5 3.6
Al.04 Suppression pool level: BWR-2,3,4 . . . . . . . . 3.7 3.8
Al1.08 Suppression pool t rature: lwn-z 3,8 . « . & 4.1 4.2
Al.06 System flow: ;ngo S 3.e 3.7
Al1.07 System dtochnrqo pro.-uro: IWR—Z 3,4 . s 8 ¥ s 4 e 3.7 3.6
Al.08 System lineup: BWR-2,3,4 . . . + + « « ¢ + = « + s« +» 4.1* 4.0
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206000 Bigh Pressure Coolant Injection System

Tasks 88 noted previcusly

K/A MO,
Al1.08
AZ.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
n.o?
A2.08
AZ.09
A2.10
A2.11
A2.12
A2.13
A2.14
A2.15
A2.16
A2.17

”.

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

A4.01
A4.02
A4.O2
AL.O4

ENOWLEDGE
Turbine spsed: BWR~2,3,4 . . « .+ + & « « &

Ability to (a) predict the impacts of the fellowing on
the HIGH PRESSURE COOLANT INJECTION SYSTEM ; and (b)
based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:
(CFR 41.5 / 45.6)

Turbine trips: BWR-2,3,4 .
Valve closuree: BWR-2,3,4
Valve openingse: BWR-2,3,4
A.C, failures: BWR-2,3,4 .
D.C. failures: BWR-2,3,4 . . . . .
Inadequate system flow: BWR-2,3,4 .
Low suppression pool level: BWR-2,3,4
tHigh suppression pool temperature: BWR-2
tLow con‘densate storage tank level: BWR-2
System isolation: BWR-2,3,4 . . . . . .
Low reactor water level: BWR-2,3,4 . . .
Loss of room corling: BWR-2,3,4 . .

.

LI )

- -
. s W
R 'S

Loes of applicable plant air systems: lﬂR;2:3,4

Flow contreoller failure: BWR-2,3,4 . . .
Loss of control oil pressure: BWR-2,3,4 . .
High drywell pressure: BWR-2,3,4 . . . . . .
tHPCI inadvertent initiation: BWR~-2,3,4 . .

« s & s e s

Ability to monitor automatic operations of the HIGH

PRESSURE COOLANT INJECTION SYSTEM including:
(CFR 41.7 / 45.7)

Turbine speed: BWR-2,3,4 . . . . . . + « + .
System Flow: BWR-2,3,4 . . . . . . « « + « &
'y.t“ 1 ln.“p. .“-2 ' J I3 ‘ S L T T S
Reactor pressure: BWR-2,3,4 . . . . . . . .
Reactor water level: BWR-2,3,4 . . . . . . .
System discharge pressure: BWR-2,3,4 . .
Lights and alarme: BWR-2,3,4 . . . . . . .
Condensate storage tank level: BWR-2,3,4 .
Responee to system isolation: BWR-2,3,4

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

Turbine speed controls: BWR-2,3,4 . . . . .
Flow controller: BWR-2,3,4 . . . . . . . . .
Turbine temperatures: BWR-2,3,4 . . . . . .
Major system valvees: BWR-2,3.4 . . . . . .

NUREG-1123, Rev. 1 3.2-6

LI T )

. -
w

WOMWRRrLHEFHFOUWAWOIWVWLMO

-

WhWWNhNRdMIPLVWRLRWWWNWWLS

I

NYOOOwWwWNY DO
» =

bwWwwdbbdbwww

» =

T E YT E T E T Y E Y T E e N

bwwdbbwww

HOODWH-DOWm

wWwww
~NOom®m




206000 migh Pressure Coolant Injection System

Tasks as noted previously

E/A WO,

A4 .05
A4 .06
A4.07
“'o.
A4.09
A4.10
Ad.11
Ad.12
Ad.13
Ad. 14

Reactor water level: BWR~2,3,4 . . .
Reactor pressure: BWR-2,3,4 . . . .
Condensate storage tank level: BWR-2

’

5 4 -
Suppression pool temperature: BWR-2 5,
Suppression pool level: BWR-2,3.4 .

.

. e e e

Syetem pumps: BWR-2,3,4 . . . .
Turning gear: BWR-2,3, 4(?—!poc) . . .
Turbine trip controll: BWR-2,3,4 . . . .
Turbine reset control: BWR-2,3,4 .

System auto start control: nwn-z 3.4(P-lpoc)

303"7
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TASK:

K/A MO.

Kl.

K1.01
K1.02
K1.03
K1.04
K1.08
K1.08
K1.07
Kl.08
K1.09
Ki.10
K1l.11
Kl1.12
K1.13
Kl.14

‘2.

K2.01
K2.02
K2.03

u.

K3.01
K3.02
K3.03

209002 High Pressure Core Spray System (HPCS)

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

Knowledge of the physical counections and/or cause-
effect relationships between HIGH PRESSURE CORE SPRAY
SYSTEM (HPCS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Condensate transfer and storage syetem: BWR-5,6 . .
Suppression Pool: BWR-5,6 . . . . « . « .« « « « «
Water leg (jockey) pump: BWR-5,6 . . . . . . . . .
HPCS diesel generator: BWR-5,6 . . . . . . . . . .
standby liquid control system: Plant-Specific
Suppression pocl cleanup system: BWR-5,6 . . . .
ECCS room coolers: BWR-5,6 . L R S R S W
Component cooling water systeme: BWR-5,6 . . . . . .
Leak detection: BWR-5,6 . . . . .
Suppression pool suction strainers:
Adequate core cooling: BWR-5,6 . . .
Reactor vessel: BWR-5,6 . . . . . .
Instrument nitrogen: BWR-5,6 .
Plant air syetems: BWR-5,6 . .

BWR-5, o w18

Knowledge of «lectrical power supplies to the
following:
(CFR 4..7)

Pump electrical power: BWR-5,6 . . . . . . . .
Valve electrical power: BWR-5,6 . . . . . . . .
Initiation logic: BWR-5,6 . . . . . . « .+ « . .

Kuowledge of the effect that a loss or malfunction of
the HIGHE PRESSURE CORE SPRAY SBYSTEM (HPCS) will have
on following:

(CFR 41.7 / 45.4)

Reactor water level: BWR-5,6 . . . . + « « « &+ « &
Standby liguid control eyetem: Plant-Specific . . .
Adequate core cooling: BWR-5,6 . 2 m w e v »

NUREG~1123, Rev. 1 3.2-8
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BYBTEM:

E/A MO,

K4,

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

K5.01
K§.02
K5.03
K5.04

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

Al.

Al.01
Al.02
Al.03
Al.04
Al.0E
Al.C6
A1.07
Al.O8
A1.09

209002 High Pressurc Core Spray System (HPCS)

Knowledge of NIGE PRESSURE CORE SPRAY SYSTEX (HPCH)
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

Prevents water hammer: BWR-5,6 . . . . . . « « « « «
Prevents over filling reactor vessel: Plant-Specific.
Prevents pump over heating: BWR-5,6 . . . . . . . .
Testable check valve operation: BWR-5,6 o e HE
Motor operated valve operation: BWR-§5,6 . . . . . .
Centrifugal pump operation: BWR-5,6 . . . . . . . .
Override of reactor water level interlock: Plant-
SPeCLific . + « ¢ 4 4 4 e e e e e e e e s s e e e e

Knowledge of the operationsl implications of the
following concepts as they apply to HIGH PRESSURE CORE
SPRAY BYSTEM (HPCS):

(CFR 41.5 / 45.3)

Indications of pump cavitation: BWR-5,6 . . .
Heat removal (transfer) mechanism: BWR-5,6 .
System venting: BWR-5,6 . . . . . . . .« .
Adeguate core cooling: BWR-5,6 . . . . . .

Knowledge of the effect that & loss or malfunction of
the following will have on the KIGE PRESSURE CORE
SPRAY SYSTEM (HPCS):

(CFR 41.7 / 45.7)

Electrical power: BWR-5,6 . . . . . « « « & s 2 ®
Condensate storage tank water level: BWR-5,6 . . . .
Cocmponent cooling water systeme: BWR-5,6 . . .
Suppression pool suction strainer: BwWi-5,6 .

.

ABILITY

Ability to predict and/or monitor changes in
perameters sssociated with opersting the HIGE PRESSURE
CORE SPRAY SYSTEM (EPCS) controls including:

(CFR 41.5 / 45.5)

HPCS flow: BWR-5,6 . . . . . . .
HPCS pressure: BWR-5,6 . . . . . « « &« & ¢ & o & & &
Reactor water level: BWR-5,6 . . . . . « « « « « « &
Reactor pressure: BWR-5,6 . . . . . .« « « &
Suppression pool water level: BWR-5,6 .
Motor amps: BWR-5,6 . . . . « + « ¢« « & & &
Diesel loading: BWR-5,6 . . . . . « « « « &
System lineup: BWR-5,6 . . . . . . . . . .
Condensate storage tank level: BWR-5,6 . .

3.2"’ m-llz" Rev.
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SYSTEM: 209002 Bigh Pressure Core Spray System (EPCS)

Tasks as noted previously

K/A WO, KNOWLEDGE

AR2. Ability to (a) predict the impacts of the fellowing on
the HIGE PRESSURE CORE SPRAY SYSTEM (HPCS) ; and (b)
based on those predictions, use procedures to correct,
control, or mitigate the conseguences of those
abonorsal conditions or operations:

(CFR 41.5 / 45.6)

System initiation: BWR-5,6
Pump tripe: BWR-5,6

Valve closures: BWR-5,6 .
A.C. electrical failurer BWR-S5,
D.C. electrical failure: BWR-5,
Core spray line break: BWR-5,6
Pump seal failure: BWR-5,6 . .
Inadequate system flow: BWR-5,6

Loss of room cooling: BWR-5,6 . .

Valve openings: BWR-5,6 . . . . . .

Low suppression pool level: BWR-5,6

High suppreseion pool level BWR-5,6 .

Low condensate storage tank ievel BWR-5,6

High suppression pool temperature: BWR-5,6 - 8 [
Clogged suppression pool suction strainers: BWR-5,6.

-

6 .
6 .

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

Valve operation: BWR-~5,6
Pump wtart: BWR-5,6 .
System preesure: BWR-5,6
Syetem flow: BWR-5,6 .
Reactor water level BWR-S5, 6 .
Lights and alarme: BWR-5,6

Nwiswww
R
DGO W

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

HPCS pump: BWR-5,6 .

Suction valves: BWR-S, 6 "

Injection valve: BWR-5.,6 .

Minimum flow valve: BWR-5,6 . . . .
Manual Initiation controls: BWR-5,6
Testable check valve: BWR-5,6. ¢
Line fill pump: BWR-5,6 .
Reactor water level: BWR-5,6 .
Suppression pool level: BWR-5,6
Reactor prussure: BWR-5,6 ¢ o
System flow: BWR-5,6

WwwwhvhNuwwwkww
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SYBTEM: 209002 High Pressure Core Spray System (HPCS)

Tasks as noted previously

IMPORTANCE
K/k NO. ABILITY RO SRO
Ad.12 System pressure: BWR-5,6 . . . . . < . 4 4 4 . 3.4 3.4
he.13 Lights and alarme: BWR-5,6 . . . . . . « ¢ « o « ¢« ¢« +» 2.6 2.6
Ad. 14 TOBE EOCUED VALYESE DMR=B, 8 o o o o o s 6 b 8 0 85 e e s BB 3.0
A‘ols Iﬂiti‘tion reset: .“-5,6 3 8 @8 @ @9 e & @ & 9 ® 306 306
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SYBTEM:

TASK:

K/A NO.

Kl.

K1.01
K1.02
K1.03
K1.04
K1.0%
K1.06
K1.07
K1.08
K1.09
K1.10
Kl.11
K1.12
K1.13
Kl.14

K2.01
K2.02
K2.03

205001 Low Pressure Core Spray Systea

Fill the core spray systems

Perform lineupes on the core spray systems

Place the core spray system in standby readiness
Monitor automatic operation of the core spray system

Shutdown the

core apray cooling system

Fill the reactor cavity from the condensate storage tank with the core

spray system
Perform core
Perform core
Perform core
Perform core

spray pump flow rate test

epray simulated automatic actuation test

spray pump operability test

epray subsys and low pressure coolant injection subsye

discharge piping ventilation

Perform core
Conduct core

spray system inop test
spray motor operated valve operability test
IMPORTANCE

Knowledge of the physical connections and/or cause-~
effect relationships between LOW PRESSURE CORE SPRAY
SYSTEM and the following:

(CFR 41.

Condensate storage tank: Plant-Specific . . . . . . .
Torus/suppression pool . . . . . « + &+ « « « « « & &
Keep fill system . . . R O I T T B NP G
condensate tranefer cyltom . ¢ 4 & % W 8 0w » e
Automatic depressurization lyotom R R

Plant air systams R T R

D.C. electrical power s E e
A.C. electrical power I

Nuclear

Emergency generator

Drywell

ECCS room coolers I i #
208k SOteCLiONn . i s 4 o 6 0 v W w .

Reactor

2 to 41.9 / 45.7 to 45.8)

NOOUSE INNUOIWY D
-
DO ODODWIIDOL -

boiler instrumentation . .

coolere: Plant- Spocifxc

LI T R
.

. e s s

-

.
LR NVNLQWWNNNLDODWW
WWWNWWLwoNLODDWWW

Y R R e I T

Knowledge of electrical power supplies to the
fellowing:

(CFR 41.

7)

PUDP POWBE + « o s o s s s » s o s s o o s s s o ¢ » &« .00 J. 1Av

Valve power .

2.5 2.7

-
-
-

Initiation logic . . A I A, T U 2.9 3.1»
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SYSBTEM: 209001 Low Pressure Core Spray Systesm

. Tasks as noted previcusly
IMPORTANCE

E/A BO, ENOWLEDGE RO SRO
K3. Enowledge of the effect that a loss or malfunction of

the LOW PRESSURE CORE SPRAY SYSTEM will have on

following:

(CFR 41.7 / 45.4)
K3 01 Reactor water level RIPTE B T S S P ) SRR T 3.9
‘J'oz m. lwtc . . - . . . - . - L L . . . - . . - . - . . 3.8 30’
K3.03 Emergency Qgenerators® . . « « « « « o + & o . .+ 2.9 3.0
K3.04 Component cooling water syetems o 4 e w @ wn own Bed® 3B
K3.08 Drywell cooling: Plant-Specific . . . . . . o & % 2 B3 8.7
Ké. Knowledge of LOW PRESEURE CORE SPRAY SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Prevention of overpressurization of core spray piping . 3.2 3.4
¥4.02 Prevents water hcmm.r 8 5 e # % 4 B 4 % e W e . 3.0 3.2
K4.03 Motor cooling _— i 8 8 8 % 8 @ s s o . . 2.4 2.5
K4.04 Line break d.toctlon T s a4 b « » 3.0 3.2
K4.0%5 Pump minimum flow . o . . « 2 o s o 2.6 2.6
K4.06 Adequate pump net pooitivo ouctton hond s & « » 2.6 2.9
K4.07 Pump operability testing . . . . « + ¢« ¢« « « « « + « o+ 2.8 3.0
K4.08 Automatic syetem initiation S 0 A0 % 8 e s s ow & Bl 4.0
K4.09 Load seguencing . g0l i e o » s o 83 3.5
K4.10 Testability of all opoxnblo conpon.nt- . ‘ » S 2.9
KS. Knowledge of the operational implicsations of the

following concepts as they apply to LOW PRESSURE CORE

SPRAY BYSTEN :

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitetion . . . . . . . + + + + . 2.6 2.7
K§.02 Differential pressure indication . . . . . . . . . . . 2.4 2.6
K5.03 Testable check valve operation . . . . . .« « + +« + + « 2.3 2.4
K5.04 Heat removal (transfer) mechsnisms . . . . . . . . . . 2.8 2.9
K5.08 System venting . . o s ¢ o o s 5 o s o s 0 s o o ,5 2.5
K5.06 Recirculation op.ration: Plant-Specific(BWR-1) . .« 3.7 4.0
Ké. Knowledge of the effect that a loss or malfunction of

the following will have on the LOW PRESSURE CORE SPRAY

BYBTEM :

(CFR 41.7 / 45.7)
K6.01 A.C. power . . . * 9 5 4 % 9P e W @ - P 3.4
K6.02 Emergency gonetntor. . o . . ¢ » s s s o 3.8 3.9
K6.03 Torus/suppression pool wntor lovol : @ : » s v » o 3:3 3.4
K6.04 D.C. power . . . o 5 % v w : 5. 9 + M 2.9
K6.05 ECCS room cool.r(l) R e e 5 & 9 » 5 a 88 2.9
K6.06 Pump motor cooler(8) . . « « « « « « . & v s o Aol 2.4
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SYSZTEM: 209001 Low Pressure Core Epray Systes

Tasks as notwd previously

IMPORTANCE
K/A WO, KNOWLEDGE RO BRO
K6.07 Pump seal cooler(s) I I A W TP et R T e £ 2.3
K6.08 Keap fill system . . AL i T S e . . e 2.9 3.0
K6.09 Fire protection: lun-1 g4 . Ty Wi T 3.0 3.3
K6.10 ECCS room integrity: Plnnt-lpoci!ic R e 2.3 2.8
l‘.ll m. . - L] . . . . . . - . . . . . . L . 3.6 3.7

ABILITY

Al. Ability to predict and/or monitor changes in

parancters associated with operating the LOW PRESSURE
CORE SPRAY SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 Core epray flow R R L T . 3.4 3.6
Al.02 Core spray pressure P T R . 3.2 3.4
A1.03 Reactor water level R R Iy M N 3.9
Al.04 Reactor pressure . . . ¥ 0n wl% W e 3.7 3.7
Al.08 Toruu/cupprollion pool wctor lovol . . . 3.5 3.6
Al.06 Motor amps . . b B . . « 2.3 2.4
A1.07 Emergency gcn.rntor londinq . . . s 3.0 3.1
Al.08 Syetem lineup « & 9l e ‘e e ¢ 3.3 3.2
A2. Ability to (&) predict the impacts of the following on

the LOW PRESSURE CORE SPRAY BYSTEM ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the conseguences of those abnormal
conditions or operations:

(CFR 41.5 / 45.6)

A2.01 PURD SEEPB s ¢ s ¢ v K b e A e s e b e 3.4 3.4
A2.02 VaiUR ClOPURDB '« + 4+ % 4 s 0  » 58 % 3 % o % & @ 3.2 3.2
A2.03 A.C. failures . & » . 3.4 3.9
A2.04 D.C. failures . 2.9 3.0
A2.08 Core spray line brolk o o 3.3 3.6
A2.06 Inadequate system flow . . . . . .« « ¢« & « & + o« & 3.2 3.2
A2.07 LOBS OFf XOOM 000LANG « & » & + 6 & 4 4 2 4 o & # » 2,6 2.8
A2.08 Valve openings . . ' 8 % % & b 8 @ . 3.1 3.3
A2.09 Low suppression pool lovcl R L T S 3.1 3.3
A2.10 tHigh suppression pool temperature ?. e e b s o W 3.3 3.4
A2.11 tLose of fire protecticn: BWR~-1 ¢ &4 2 0 v'le @6 e 2.8 3.3
A3. Ability to monitor automatic operations of the LOW
PRESSURE CORE SPRAY SYSTEM including:
(CFR 41.7 / 45.7)

A3.01 Valve operation N CE R E T 3.6 3.6
A3.02 PURD BEAEE + ¢ s o s % 4 o5 4 8 & & & % 5 & & 8 & 3.8 3.7
A3.03 System pressure $.0 % 0. % BY R od-e e a8 3.8 3.»
A3.04 System flow ‘. . £k R e SO ka8 3.7 3.6
A3.05 Reactor water lnvol P e AU T W S e L 3.9 3.9
A3.06 Lights &and alarme on il A e o e 3.6 3.5
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Tasks a8 noted previouely

K/A WO,
A

14.01
A4.02
403
A4.04
A4.0S
h4.06
A4.07
Aé.08
A4.09
A4.10
Ad.11
A‘. 12
A4.13
Ad. 14

ABILITY

Ability to manually
control room:
(CFR 41.7 / 45.5 to

Core spray pump . .
Suction valves .

Injection valvea .
Minimal flow valves

Manual initiation controll >
Testable check valves

Fill pump . . . .
Reactor water lovol

operate

209001 Low Pressure Core Spray

45.8)

B
.
.
.

Suppression pool level

Reactor pressure .
System flow . . .
System pressure . .
Lights and alarms .
Containment level:

BWR-1

3.2-15%

Bystam

* s s e s =

and/or monitor inm

e ° = s " = = »

the
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VWwLwwwwwNhnwNhNwww
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BYSTEM: 256000 Resctor Condensate System

|
TASK: Perform lineups on condensate system ‘
Fill the condensate storage tank ‘
Deaerate condensate system prior to startup
Fill condsnser hotwells
Fill the condenser system
Cleanup the condensate system
Startup the condensate eystems
Operate condensate pumps in 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
Opaerate the feedwater heatere (write in)
Operate the condensate booster pumps forced lube oil pumpe (write in)
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(®)
Purge the offgas line

IMPORTANCE

K/A KO, KROWLEDGE RO SRO
K1, Knowledge of the physical connectious and/or cause-

effect relaticonships between REACTOR CONDENSATE SYSTEM

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Main CurDin® .« « + ¢ 5 i o 0 6 8 58 e e iln s 4 2.6 2.6
K1.02 Reactor feedwater system . . . . . . . P R 3.3 3.3
K1.03 MPCIs PLlant=Bpecific : s + ¢ o s o« o » 2 s s o & 3 3.8 3.5
K1.04 RCIC: Plant-Bpecific . . . « « « « ¢ ¢ o o & 5 s 3.2 3.3
K1.08 CRD hydraulice system . . . . . . . . . . s 4 %8 3.1 3.1
K1.06 Extraction eteam system . R = e . R 2.7 87
K1.07 SJAE condenser . o s & & A g TR 2.9
K1.08 Gland seal steam condcn.or: Plnnt Spocific s=w %l ¥ Wi @l 2.7
K1.09 Offgas condenser: Plant-Specific . . . . R 2.9 3.0
K1.10 Exhaust hood epray system . . . . i -4 A 8w 2.4 2.5
Kl.11 Plant air systems: Plant- Spocitic “ ¢ o 4.6 & 8 b 2.4 2.5
K1.12 Isclation condenser: Plant~-Specific . . . . . . . . 3.3 3.3
K1.13 Reactor water level . . . . . . . . e & s 3.5 3.5
K1.14 RHR (LPCI): Plant-Specific . . . . . . ' . . 3.0 3.0
K1.15 HPCS: Pllnt-Sp.chic s % iw We BlE e Bl 4 & F-m @ 3.6 3.6
Kl.16 RWCU . . Al el - G T N T e S e | 2.6
K1.17 ECCS keeap till -ynt.mx Plant-Specific . . . . . . . 2.9 2.9
NUREG-1123, Rev. 1 3.2-16
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256000 Resctor Condsnsate Systems

Tasks as noted previously

K/A MO

Kl.18
K1.19

K1.20
K1l.21
K1.22
ll.z’
Kl1.24
K1.28

K2.01
KZ.02

K3.

K3.01
K3.02
K3.02
K3.04
K1.08
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13

K4.01

K4.02
K4.03
K4.04
K4.08

K4.06
K4.07

KNOWLEDGE

Circulating water system . . . o - & ar N
Component cocling water (locandary oquipnont) oyot-n.:
’l‘nt-.”cit tc - . . . . L - - - . . » . . . -

Demineralized water storage und nakoup system . . . .
Steam seal evaporator: Plant-Specific . . . . . . .
OEEGRD BYREBR s o + 5 5 4.5 6.0 6 B 8 S 8B 8 8B b
Ruxiliary steam system: Plant-Specific . . . . . . .
Radwaste syetem: Plant-Specific . . . . . . . . . .
Main steam system: Plant-Specific . . . . . . . . .

Enowledge of electrical power supplies to the

following!
(CFR 41.7)
.y.t- W - - . - - - . . - . - . . . . - -
Motor operated vnlvo: R T T R T S S O -

Knowledge of the effect that a loss or melfunction of
the REACITOR CONDENSATE SYSTEM will have on following:
(CFR 41.7 / 45.4)

Main turbine/main generator . . . . . . . . . . . .
CRD hydraulics system . . . . . « ¢ « « « & o« « «
Extraction steam system . . . . . . . . . + « « o
Reactor feedwater esystem . . . . . . . . . .

BPCI: Plant=Bpeclfic + « « s ¢« o« o o o o & =

RCIC: Plant~8peciflc . . + o ¢« o « s o o » »
Isclation condenser: Plant-Specific s o v a
BERE s & 3 3 & & 5 B oA & B A 4 b s & & & & » @
Offgas . . . L L e
Gland wesl ltonn -yltcm: Plant-Specific

Roactor water 1evel . . . « o ¢« s ¢ s s o o o s o & o«
BPOES PLAOE*BPOCAEL® ¢ & o o o 5 5 2 5 6 v o s w 8 @
Main steam system . . . . . . . . . . o« 4 . ’ .

Knowledge of REACTOR CONDENSATE SYSTEN design
feature(s) snd/or interlocks which provide fur the
folloring:

(CPR 41.7)

Condensate and/or booster pump auto start: Plant-
Specifiec . . « s s 4 0 4 e .5 &w @ ¢« 4 o »

CRD pump suction . . c o o
Cordensate and/or boo-tor punp protoctlon . .
Maintenance of water quality . .

Maintenance of 100% system flow 1! @ foodwator ltrinq
isclates: Plant-Specific . . . . . « .+ « « v « o
Control of extraction steam . s 5 0 8 8 0 o 8 & @
Cascading heater drains . . . . . . « + + « 4 4 &« « &

.

.
WD N ~

. .. .
NN W NN W
. . .

& ®o

INPORTANCE
RO 8RO
.9 3.0
'7 2'7
.5 2.6
.4 2.4
.8 2.8
.5 2.5
-4 2.4
.0 3.1
2.7 2.8
1.9 2.0+

WwNNNNVNRWWwWRWWNNWW
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SYSTEM: 25600C Reactor Condensste System

Tasks as noted previously

K/A ¥O.

K4.08
K4.09
K4.10
K4.11

K5.01
KS$.02
K5.03
KS5.04
K5.05
K5.06
KS.07
K5.08
KS.09
K5.10

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

Al.

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

NUREG-1123,

Dedicated ECCS water supply: Plant-Specific . .
Initial main condenger vacuum . . . « « « « « & &

Non-condensable gas removal . . . . . « « « « ¢+ 4 .
Isolation of SJAE’'s on low flow: Plant-Specific .

Knowledge of the operationsl implications of the
following concepts as they apply to REACTOR CONDENSATE
SYSTEM @

(CFR 41.5 / 45.3)

System venting . . . . . . I -
Water conductivity monlurcm.nt « » 0 0 4 & 0

Heat exchanger level operation . . . . . « . « + « &
Ion exchange Process . . « « s + « o« « s s +« & s & =
Deaeration of condensate . . . . « « « « + ¢ o « o

Air operated valve operation

Level controller operation . . . . . .

Heat removal (ttnnlf.r) mechanisms . . o e

Pump cavitation . . . N = I P e D S s
Air ejection oporltion R e e P R

Enowledge of the effect that a loss or malfunction of
the following will have on the REACTOR CONDENSATE
SYSTEN :

(CFR 41.7 / 45.7)

Plant air eysteme . . . . 4 5 @
Circulating water lylt.m
Extraction steam system .

A.C. power . . . e 5 5 2 & 8 8 @ »
Component cooling wot.t ly-tom- YR R g e T -
Reactor feedwater system . . . 2 1w %
Demineralized water storage And nnkoup lyltam R
Main turbine . . ¢ ¢ ¢ & & 4 & i w b e .
OfEQAD BYSEBR . . o « o« o o s o ¢ 5 o s o 8 o o 8
Main steam system . . . « « ¢« + « ¢ ¢ s o o ¢ o o s
ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the REACTOR
CONDENSATE SYSTEM controls including:

(CFR 41.5 / 45.5)

Byostam LIOoW . o o 4 o o 9 8 s 8 4 s 3 w8 ® s 8 s s w
Pump amps L TR T S R T ST S Sl T I SR R
SYstem pPressure® . . . . « « o o o + s 8 s s & 6 s 4 =

Hotwell level . . e e e P s
Condensate storage tlnk lovol e T T TR I I

Rev. 1 3.2~18

S b & » »
NN NBNNYDVDLN
. .

IMPORTANCE
RO SRO
3.6 3.6
2.8 2.8
2.7 2.7
2.9 3.0
2.5 2.5
2.4 2.4
2.6 2.7
2.1 2.1¢
2.2 2.2
2.4 2.4
2.7 2.7
2.6 2.7
2.5 2.6
2.8 2.8
.6 2.8
.1 3.1
.9 2.9
.8 2.8
.9 2.9
3 3.3
.4 2.4
.9 2.9
6 2.6
9 2.9
2.9 2.9
2.3 2.3
2.8 2.8
2.9 2.9
2.9 3.0




SYSTEM: 256000 Reactor Condensate System

Taske as noted previously

IMPORTANCE

K/A NO. ENOWLEDGE RO 8RO
Al.06 Reactor water level . g W W o W b mgwe s e s B9 3.8
Al.07 System lineup . . . g &R 8B SN P P . X 31
Al.08 System water quality RO~ A o i VR P 2.9
Al.09 Feedwater temperature . . . . « « + « + + o Bl 3.1
Al.10 CORPRNOEE VEOUME .« o ¢ o ¢ 2 o o 4 0 o o & » s 6 o & o 3 3.1
AZ. Ability to (&) predict the impacts of the following on

the REACTGR CONDENSATE SYSTEM; and (b) based on those

predictions, use procedures to correct, control, or

mitigate thks consequences of those abonormal conditions

or cperations:

(CFR 41.5 / 45.6)
A2.01 PR BRI 5 0 5 6" b @ B R e e R e 3.3 3.3
A2.02 VOlVS ClOBUEOB + o o +» o s s 2 & o 2 5 2 8 & @ > 2.8 2.9
A2.03 Valvd oponing® <« s s s s o o s o 5 5 5 5 ». @ . 2.8 2.9
A2.04 BeCe POWHE CRLIGUEEE » o o o o o o 4 2 5 o ¢ o o 5 4 o 2.9 3.0
A2.05 Inadequate system flow . . . . . . « + « + & & & . 2.9 2.9
A2.06 Low hotwell 1evel . . < ¢ ¢ o o s o 5 4 5 5 o » 3.2 3.2
A2.07 High hotwell level TR R 2.9 2.9
A2.08 High feedwater heater lcvol R 3.1 3.1
A2.09 Low feedwater heater level . . . . . . . . o« » 2.8 2.8
A2.10 Main turbine trip . . . . . ¢ o o ® 3.1 3.1
A2.11 Lose of circulating water ly-ton . » i 2 % o s s 3.2 3.2
A2.12 Loss of equipment component cooling wator systems . 3.1 3.1
A2.13 Losse of spplicable plant air systeme . . . . . . . . 2.9 3.0
A2.14 Low Condensate storage tank level s o & » . . 3.3 3.4
A2.15 Abnormal water qualicty . . R 2.8 3.1
A2.16 High demineralizer ditt-rcntial prooluro o« s o 2.8 2.8
A2.17 Feedwater heater otring trip: Plant-Specific . 2.9 2.9
A2.18 Loses of SJAE . . P T T T T 2.9 2.9
A3, Ability to monitor sutomatic operstions of the REACTOR

CONDENSATE SYSTEM including:
(CFR 41.7 / 45.7)

A3.01 VaAlve ODBration . . « « o o s ¢ o o 4 o s o o s s » 2.7 2.7
A3,.02 PUBMD BERZED « « o « ¢ o o o o o 4 2 6 5 8 s 8 8 0 & @ 3.0 2.9
A3.03 BYystom Presoure® . .  « o « s o s o 5 o 5 o 5 & ¢ o 2.9 2.9
A3.04 System flow . . . . . . . . s » o o m e » 3.0 3.0
A3.05 Lighte and alarme . . . . . . o @ s @ . . 3.0 2.9
A3.06 Hotwell level . . . . o . . « o 3.0 2.9
A3.07 Feedwater heater lovol o M d b s moa s e s s s W 2.9
A3.08 Feedwater temperature . . . . . + « + + « « « + « « « « 3.1 3.1
A3.09 Feedwater heater drain tank level: Plant-Specific . . 2.8 2.9
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256000 Reactor Condensate Systes

Tasks as noted previously

K/A WO.
Aé.

A4.01
A&.02
A4.03
A4 .04
A4.05
A4 .06
A4 .07
A4 .OB
A4 .09
A.1O
Ad.11
.12
h4.13
Ad. 14
A4 15

Ability to manuslly opsrate and/or monitor im the
control roomi
(CFR 41.7 / 45.5 to 45.8)

Hotwell condensate/ condensate booster puapl e @ ®

System motor operated valves
Hotwell level controls . . .
Minimum flow valves . . . .
Syetem flow . . . . . « « .
System pressure . . . . . .
Lights and alarme . . . . .

.

I T )
e W B W
% -3 %
- s s = e
-
.
LI R
& 6 ey 'e B

Reactor water level .
Systam water quality . .
Fesedwater temperature . . . “ % e e a

Condensate storage tank 1ov01 . o s o o 8 o
Feedwater heater level: Plnnt-Spocitic AR 2 ® ®
Condenser vacuum . . . . .« o o o o o s

Feedwater heater drain tnnk lovolu Plant-spocific
Alr ejectors: Plant-Specific . . . « . « « « « .

NUREG-1123, Rev. 1 3.2-20
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IMPORTANCE
RO 8RO
3.3 3.3
2.8 2.8
3.2 3.1
2.8 2.7
3.1 3.1
3.1 3.0
2.’ 2.’
3.7 3.7
2.9 3.1
3.2 3.2
3.2 3.4
3.0 3.0
3.3 3.4
2.7 2.7
3.1 3.0



. SYSTEM: 217000 Reactor Core Isclation Cooling Systes (RCIC)

TASK: Lineup the reactor cors isolation cooling (RCIC) system
Manually operate and adjust reactor core isclation cocling system flow
with the turbine governor
Manually initiate startup of the reactor core isolation cooling (RCIC)
system
Operate RCIC pump in different modes
Monitor RCIC operation
Shutdown RCIC
IMPORTANCE

K/R WO, KMOWLEDGE RO 8RO

Ki. Knowledge of the physical comnections and/or cause-
effect relationships between REACTOR CORE ISOLATION
COOLING SYSTEMN (RCIC) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Condensate storage and transfer system . . . . . 3.5 3.5
K1.02 Nuclear boiler system . . . . « + « « & « « = o o & 3.5 3.5
K1.03 Suppression pool . . . . 4 4 e e e e e e . s 3.6 2.6
K1.04 Main condenser . . . + « « « & & « + « + @ = . . . 2.6 2.6
K1.08 Residual heat removal system . . . . « « « « +« « « « » 2.6 2.6
K1.06 Plant air systems: Plant-Specific . . . . . . . . . . 2.3% 2.3+
K1.07 Leak detection T - S IR T R ™ 3.2
K1.08 Line fill pump: Plant-Specific . . . . + « « . & 3.3 3.4
K2. Knowledge of electrical power supplies to the
following!

‘II.' (CFR 41.7)
K2.01 Notor operated VvALlVes . . . . . . 4 4 e e s e e e s e e 2.8« 2.8*
K2.02 RCIC initiation signale (logic) . . . . . . s o 2 » o 20" Z. 00
K2.03 RCIC flow cONtrOll@r . .+ « + « « « o o « « o o « » » o 2.7% 2.8*
K2.04 Gland seal compressor (vacuum pump) . . . + ¢ o+ o+ s s o 2.6 2.6
K3. Knowledge of the effact that a loss or malfunction of

the REACTOR CORE ISCLATION COOLING SYSTEM (RCIC) will
have on following:
(CFR 41.7 / 45.4)

K3.01 Reactor water level . . . .« ¢ « « & « o « o & & o & 3.7 3.7
K3.02 Reactor vessel Pressure . . . . + « « « « « « « » « + » 3.6 3.6
K3.03 Decay heat removal . . « « « « o+ « o+ « o o « s » « & + 3.5 3.5
K3.04 Adequate core cooling . . « « « ¢« + . 4 e e s e e 3.6 3.6
Ké. Knowledge of REACTOR CORE ISOLATION COOLING EYSTEM

(RCIC) design {eature(s) and/or interlocks which

provide for the following:

(CFR 41.7)
K4.01 Prevent water hammer: Plant-Specific . . . . . . . . . 2.8 2.8
K4.02 Prevent over filling reactor vessel . . . . . . . « . 3.3 3.3
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SYSTEM: 217000 Reactor Core Isclation Cooling Systeam (RCIC)

Tasks as noted previously

IMPORTANCE

E/R NO. ENOWLEDGE RO 8RO
K4.03 Prevents pump over heating . . ¢ s o 8 s 5 & s 2.9 3.0
K4.04 Prevents turbine damage: Plnnt~lpocific 2 AN » e s 3.0 3.1
K4.08 Prevents radicactivity release to nuzlliaty/rouctor

building . . . PR N I R T T . 3.2 3.5
K4.06 Manual iniclation SN b TR e W s 3.5 3.5
K4.07 Alternate supplies of water . . . . . . .+ + + + o+ . . 3.6 3.6
KS. Knowledge of the cperational implications of the

following concepts &s they apply to REACTOR CORE

ISOLATION COOLING BYSTEM (RCIC) @

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitation . . o ® o . 2.6 2.6*
K5.02 Flow indication . . . . ' R e . 3.1 3.1
K5.03 Differential pressure Lndication . . . 2.6 2.6
K5.04 Testable check valve operation . . . . . ¢ o 2.6 2.7
K5.05 Centrifugal pump operation ., . . . . . . . 2.4* 2.4»
K5.06 Turbine operation . . . ¢ « ¢ « ¢ 4 s o ¢« o o o o o 2.7 2.7
KS5.07 Assist core cooling . « ¢ & o+ + ¢ o 4 ¢ 4 o 6 3.1 3.1
Ké. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR CORE ISOLATION

COOLING SYSTEM (RCIC) 1@

(CFR 41.7 / 45.7)
K6.01 Blectrical power . . . « + « o s o & & 3.4 3.5 ‘
K6.02 Plant air systems . P 2.2 2.2
K6.03 Suppression pool water -upply . 3.8 3.5
K6.04 Condensate storage and transfer lylt-m 3.5 3.8

ABILITY
Al. Ability to predict and/or mounitor changes in

parameters associsted with operating the REACTOR CORE

ISOLATION COOLING SYSTEM (RCIC) controls includingt

(CFR 41.5 / 45.5)
Al.01 BEIE CEAOW s &« = + & 5 & % % 4 5.4 8 o a8 4 0 9 3.7 3.7
Al1.02 RCIC DEBBRUEE = s 4 o o 2 o 6 & & o » & o 2. % » 3.3 3.3
Al1.03 Reactor water level 4.0 4.0
Al.04 Reactor pressure R AR R S R 3.6 3.6
Al1.05 RCIC turbine epeed . . PR R R S = 3.7 3.7
Al.06 Condens»te storage tank lovcl IR R A e ay Y 3.2 3.3
Al1.07 Suppression pool level . PR 3.3 3.5
Al.08 Suppression pool temperature 3.8 3.6
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BYSTEM:

217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

K/A NO.

A2.

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

u.

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

Ad.

A4.01
R4.02
A4.03
A4.04
A4.05
A4.06
A4.O7

Ability to (a&) predict the impacts of the following on
the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) ; and
(b) based on those predictions, use procedures to
correct, control, or mitigate the consegquences of
those abnormal conditions or ocperations:

(CFR 41.5 / 45.6)

System initiation signal
Turbine trips . . . . .
Valve closures . . . .
A.C. power lose . . . .
D.C. power loss . . .
Loss of applicable plunt Axt nyut-ml

« ..
« s s w
« s s =
« s s ow
. .

" s s s e
"I T
N
I O T
S T

Loss of lube oil . . s s & 3% @ 5 s % & @ :
Loss of lube oil cooling P S s @
Lose of vacuum pump . . « « .+ . 1 el e .

Inadequate system flow . . . .
Valve openinge . . . . . . . .

Turbine control system failures . . . . . . . . « « .

. . . - . . N . .

Loes of room cooling . . . g & 5
Rupture diec failure xhlult-biaphrlqm b 18wl p e
Steam line break . . . o ' % e s e
Low condensate storage Lank 1ovcl ¢ 2l a1 sl allal n
High suppreassion pool level . . . . . . . . « + .+ .
Low suppression pool level . . . . . . . . « . .
High suppression pool temperature . . . . . . .

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

Valve operation . . . « + & « « & o o o & o & &
Turbine startup . . . « . . ‘ » > 3 4 alw @
System pressure . . . . T I o &
Syetem flow . . . . 4 02 @ o a I o ® . » .
Reactor water lovcl a e s LG . . » .
Lights and alarme . . . . o A &- % . 5

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

RCIC turbine speed . . e 0 o s s
Turbine trip throttle vnlvo relct “ s
System valves . . . . . . Sk 2l .

Manually initiated controll
Reactor water level . . . .
Suppreesion pool level . .
Reactor pressure . . . . .

« * s s s s

¢ o s e 8 %
« o s s =

b ® P & 8 B W

& 5

« s e e o = =

. s s s
-
.
. .
-

. s e s

IMPORTANCE
RO &RO
3.8 3.7
3.8 3.7
3.4 3.3
2.3 2.3
3.3 3.3
2.2* 2.2
3.1 3.1
3.0 3.1
2.9 3.0
3.1 3.1
3.1 3.2
3.0 3.0
2.9 3.0
3.3 3.4
3.8 3.8
3.5 3.4
3.2 3.4
3.1 3.2
3.5 3.6
3 8 3.5
3.6 3.5
3.7 3.6
3.6 3.5
3.9 3.9
3.5 3.4
3.7 3.7
3.9 3.9
3.4 3.3
3.6 3.6
4.1 4.1
3.6 3.7
3.9 3.8
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SYSTEM: 217000 Reactor Core Isclation Cooling Systam (RCIC)

Taske as noted previously

K/A MO, KNOWLEDGE x0 8RO
A4.08 Byotem flOW . « « « o+ s o o s s s s s 0 e s 0 s e s e s 3.7 3.6
A4.09 SYStem Presoure® . . . . « + + + s s s s s s s ow o+ s o s 3.7 3.6
Ad.10 Lighte and alarme . . P P LTI T e I 3.8
Aé.11 Condensate storage tunk lovol ST S PR SR P ) 3.5
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‘ BYSTEM: 259001 Resctor Feedwater System

TASK: Perform lineups on the reactor feedwater system
Fill the reactor feedwater system
Start s reactor feed pump
Monitor operation of a reactor feedwater pump
Secure a resctor feed pump
Operate feedwater manual/automatic transfer switch (for individual feed
regulator valve)
Opevate vessel level master control station
Operate feedwatar 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

E/A MO, KNOWLEDGE RO 8RO

Ki. Knowledge of the physical connections and/or cause-
effect relationships between REACTOR FEEDWATER BYSTEM
and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor vessel . . . .+ « « « « & « o « = £ s &+ 36 3.7
ll -02 n’cx H ’1.nt-s”citic P T R R . . . . s 3. 6 3.8
ll'o: m . . . - . . . - - . . . . - . - - . . . . . 2'7 2.’
K1.04 Extraction steam system . . . . . .« . .« . v 0 o » 2 B8 2.9
K1.08 Condensate system . o s e W P . s v o 3.8 3.2
K1.06 Plant air systeme . . . . . . . o« o ¢« o » s s o 2.9 3.0
K1.07 A.C. oloctrical POWeE . . « « ¢ ¢ ¢ o o o s s o o s o ¢« 2.9 2.9
K1.08 Reactor water level control system . . . . . . . . . 3.6 3.7
K1.09 Reactor water 1level . . . « « + ¢+ o o o o s s o+ » s o« +» 3.8 3.8
K1.10 Component cooling water systems . . . . . ¢« « + e o 2.7 2.7
K1.11 RFP lube Oil Bystem . . . . « « + ¢ o o » ¢ s s o o s « 2.7 2.7
K1.12 RFP turbine seal steam system: TDRFP'e~Only . . . . . 2.6 2.6
K1.13 Main turbine generator: Plant-Specific . . . . . . . . 2.5 2.5
Kl.14 RCIC: Plant-8pecific . o« o ¢« ¢« ¢ ¢ ¢ o s o o s s ¢ » o 3.1 3.1
K1.1§ RHR: Plant-Specific . . . « o ¢ ¢ o o o« s o o o s ¢« » 3.0 3.1
K1.16 Recirculation . . . . i 5 R N B P s e s b E s oa Bk 3.1
K1.17 Heater drains: Plnnt-&pocific & » T o« & & » . 2.4 2.4
K1.18 Fire protection -ylton (emergency coolinq)x Plant~-

Specific . . . « 94 5 & s s o o s s 2.4 2.6
K1.19 tRedundant ronctivity control eystem: Plnnt-:pocitlc ¢« « 3.0 3.3
K1.20 Main steam system: TDRFPe-Only . . . . « + « « « + « « 3.1 3.2
K1.21 D.C. BlOCtric POWOE . o « ¢ ¢ o o 5 o o o o o & » o 2.4 2.5
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Reactor feedwater pump(e): Motor-Driven-Only . . . . . 3.3 3.3
K2.02 System.motor.operated.valfed 2.2
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SYSTEM: 259001 Reactor Feedwater Systeas

Tasks as noted previously .
IMPORTANCE

K/A NO. KNOWLEDGE RO B8RO

K2.03 RFP auxiliary Oll DUumps ¢ ¢ ¢ + « o = o s o s s o o s 2 2.3% 2.4 1

K3. Knowledge of the effect that & loss or salfunction of

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

K3.01 Reactor water level . . . . . R . T e P 3.9
K3.02 Reactor water level control oyltem e N L R 3.8 3.8
K3.03 HPCI: Plant- lp.cific s 8 s 0w 4 M S R L Y IR
K3.04 RWCU . o A mew e el e e W e BeE : BB
K3.08 R.circulntion pump NPBH P S I S - I, o . W
K3.06 Core inlet subcooling . A T A 351 3.1
K3.07 Condensate system . . . . . « « « « s « 4+ & =« 3.0 3.0
K3 08 BEIE. & 55 2 0 4 4 R O I S e 2.9 2.9
K3.09 Extraction steam -yltom - & H s W e o w 2.5 2.6
K3.10 HPCS: Plant-Specific . . . . s ’ . 3.2 3.2¢
K3.11 RHR: Plant-Specific . . . ¢ . 3.3 3.3
K3.12 Reactor power . . o o 9 » " 3.8 3.9

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

(CFR 41.7)

Auto start of the RFP’'se: Plant-Spocific .
Feedwater heating . .

RFP minimum flow

Dispersal of feedwater in tho ro.ctor vculol

RFP protection .

RFP Jubrication . ¢« « + « o o o o ¢ 5 &

RFP motor cooling: Motor-Driven-Only .

RFP turbine seals: TDRFP’'e-Only .
System isclation from the reactor V.ll.l (ch-ck
valves, doubls valve isolation inside/ outside
CORCALAMBRE) « 5 ¢ » 6.2 & 5 % % & 8 & ¢ 5
Feedpump runbacks: Plant-Specific .
Recirculation runbacks: Plant-Specific . .

. o+

NNV W
I
wuoumauawmuooe
NNV DS
. e o2 s

bdOODONVCO

Knowledge of the operational implications of the
following concepts as they apply to REACTOR FEEDWATER
SYSTENM 1

(CFR 41.5 / 45.3)

System venting . . . . .

Water hammer . . > & 4 5 @ & »
Turbine opctction: TDRFP'e~Only
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259001 Reactor Feedwater System

Tezkze o noted previcusly

E/A NO.

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

K6.09
K6.10
K6.11
K6.12
K6.13
Ké6.14

AlL.

Al1.01
Al.02
Al1.03
Al.04
Al1.05

Al.06

Az.

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

IMPORTANCE

KNOWLEDGE RO SRO
Knowl of the effect that a loss or malfunction of

the following will have on the REACTOR PEEDWATER

SYSTEM

(CFR 41.7 / 45.7)

Plant air systems . . . . . . . . . . PR RSP ¥ SRR
“nd.n..t. .y .t“ . . . . - - - L . - - . - - E L . . - 3 . 3 3 . ‘
ACo BLlOCLELIOBL POWBE : . o ¢ 5 4 o o o ¢ o o 2 4 o « 2.9 3.1
Extraction steam . . . . . . ¢ & . . I T . 2.8 2.9
Component cooling water systeme . . . . oLk e s Rad 2.7
Plant service water . . . ® ke gl e ’ .« s e 2.7 2.7
Reactor water level control gystem . T S . 3.8 3.8
Reactor feedwater pump motor vontilutions Motor-

Driven-Only . . . ooa w s aw e Bed® Bil®
Reactor feedwater pump 1ubo oLl -yctom vim oa & 3% 5 Bl 2.9
RFP turbine seal system: TDRFP'e-Only . . . . . . . . 2.5 2.5
Main steam: TDRFP'e~ONly . . . & v « « 4« & o o & & 2.8 2.8
D.C. electrical power . . s %, n @ 8 90w @ 2.3 2.4
tRedundant reactivity controlx Plant-Specific . 3.0 3.3
Heater draine: Plant-Specific . . . . . . 2.5 2.6
ABILITY

Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR

FEEDWATER SYSTEM controls including:

(CFR 41.5 / 45.5)

Feodwater flow/pressure . . . . . « « o + o & o+ o + &« « 3.3 3.3
Feedwater inlet temperature . . . . . . . . 3.2 3.3
RFP motor amps: Motor-Driven-Only . . . . . . 2.8 2.8
RFP turbine speed: Turbine-Driven-Only . . . « 2.8 2.7
RFP turbine control valve positionx Turbino-Drivon-

Only . . . o @ o W e L . 2.8 2.7
Feedwater hontor 1ov01 R T S S < R S s 2:7 2.7
Ability to (a) predict the impacts of the following on

the REACTOR FEEDWATER SYSTEM ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)

Pump trip . . . . . o m B a s A . @ s o0 s o 3.7 3.7
Feedwater heater Luolntion s . ‘e » o s o 3.1 3.3
Loes of condensate pump(s) . . . . . P v s B8 3.6
Loss of extraction steam . . . ¢ 4 @ & 8 & B s 's 323 3.4
Loes of applicable plant air lylt-m- s 4w s nom e w o $b 3.0
Loss of A.C, electrical power . . . . . « « + « « +« « « 3.2 3.2
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SYSTEM: 359001 Reactor Peedwater Systes

Taske as noted previously

IMPORTANCE
K/A 8NO. KNOWLEDGE RO B8RO
A2.07 Reactor water level control system malfunctions . . . 3.7 3.8
A2.08 Lose of D.C. electrical power . . . « « +« « +« + +« » +» « 2.5 2.6
A2.09 1TDRFP steam inlet pressure flow: Plant-Specific . . . 2.6 2.7
A3, Ability to monitor automatic opsrations of the REACTOR

FEEDWATER SYSTEM including:
(CFR 41.7 / 45.7)

A3.01 RFP auto start: Plant-Specific . . . . « « + .« » ¢ o 3.3 3.5
A3.02 Motor amps: Motor-Driven=Only . . . « « « « « +« + « « 2.4 2.5
A3.03 System flOW . . « « ¢ « « s 4 & 4 s s 4 o+ e o NSRS 1Y 3.2
A3.04 Reactor water level . . . .« « « + « « +« + « =+ « + » » « 3.8 3.7
A3.08 Feedwater inlet temperature . . . . . « + « « & & e & 323 3.2
r3.06 Pump discharge pressure . . 5% W . o b e o Bl 3.1
A3.07 FWRV position . . + « « & « « &« « &+ & s % a8 b e s 2 B8 3.2
A3.08 Turbine speed: TDRFP'S-Only . . . « « « « « « « « » « 2.8 2.7
A3.09 Lights and alarme . . . « « « + « + « &+ & T . 3.0 3.0
A3.10 Pump tripe . . o e Wk m A kb « 3.4 3.4
A3.11 Reactor tocdpunp runback-x Plant-Specific . . . . . 3.2 3.7
Ad. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Syetem flow . . . P N 3.8
A4.02 Manually -tart/control & RIP/TDRFP S o A & e Bl 3ed
A4.03 Feedwater heater/drain controls . . . . « +« + « « + « « 2.9 3.0
A4.04 Syotem vaAlves . . . . . « ¢ + ¢ s s 3 s s s s s s oe s o« 31 2.9
A4 .05 Reactor water 1level . . . « « + + « + o s s « s + 2 +» + 4.0 3.9
A4 .06 Feedwater inlet temperatur® . . . . . « « « « + + « « « 3.4 3.8
A4.07 Pump discharge pressure . . . . « « « « « « « + & &« = 3.3 3.2
A4.08 PHRV position . « « ¢ o & o ¢ o o o o o o s ¢ o ¢ o & 3.3 3.3
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SYSTEM: 204000 Rsactor Water Clesrup System

TAEK: Perform lineups on the reactor water cleanup system
Startup the reactor cleanup system
Operste the reactor cleanup sysetem 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 via the
reactor cleanup system
Monitor the reactor water cleanup system (write in)
Place the reactor water cleanup eystem in operation with the
( Jreactor at rated temperature (write in)
Remove the reactor cleanup system from service with the reactor at rated
temperature (write in)
Return drained system to service with the reactor at rated temperature
(write in)
Perform reactor cleanup simulated automatic actuation test
Perform reactor cleanup isolation logic system functional test
Conduct reactor cleanup valve testing

IMPORTANCE

K/A WO, ENOWLEDGE RO 8RO
K1. Enowledge of the physical connections and/or cause-

effect relationships between REACTOR WATER CLEANUP

SYSTEM and the following:

‘ (CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 ROACLOr VOBBOL . . <« « « o ¢ o o o ¢ s s ¢ s o s s o o 31 3.3
K1.02 Recirculation system: Plant-Specific . . . . . . . . . 2.9 3.0
K1.03 Reactor feedwater system . . . . « 4 « + + « « « + o« +» 3.1 3.3
K1.04 Component cooling water systeme . . . . . « « « « « « « 2.9 2.9
K1.08 Plant alr Systems . . « « o o o s o o s 4 3 o ¢« 5 o s o 247 2.7
K1.06 MAain CONABNBBE . .« « « « o o o s o » o o o s s ¢ o o + 2.8 2.8
K1.07 REDWABES .+ s « 5 o « 5 5 ¢ 5 5 4 &8 & 0 2 & 5 & 5 4 s n B8 2.7
K1.08 BOLE s ¢ o 5 s o 5 6 2 4 2 8 8 6 s b 0 b % s s s s s BT 3.8
K1.09 Reactor water 1level . . . « ¢ o + o o s s o s s s o ¢« o 3.2 3.3
K1.10 Reactor water quality . . . « « ¢ « ¢ & + « « o« & o« « «» 3.3 3.5
K1.11 POSB/OREED .+ : s 5 ¢ s 5 % 4 8 s s 4 6 s s s 0 asn BB 23
K1.12 Condensate storage and transfer eystem: Plant-

BPOCALIL . o < 4 s 5 s % 8w s 8 s a6 8 e s s s 8 s s B 2.6
K1.13 RHR system: Plant-Specific . . . . . « + + ¢« « + &+ + « 2.5 2.5
K1l.14 Process sample System . . . . . « « « o+ o o « s+ + o « « 2.5 2.5
K1.1§ Leak detection: Plant-Specific . . . . . . . s s » & 223 3.2
Kl.16 CRD system: Plant-Specific . . . . . . « + + « + &+ « « 2.8 2.8
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SYSTEM: 204000 Resctor Water Cleanup System

Tasks as noted previocusly

IMPORTANCE

K/A WO, ENOWLEDGE RO 8RO
| & Enowledge of electrical power supplies to the

following:!

(CFR 41.7)
K2.01 PUBDE + o o ¢ o ¢ 4 o o & 6 o o 5 0 o 8 o 8 ¢ 5 0 o » s Bs3I% 2.4%
K2.02 VAIYE MOLOEE .« o « 2 5 ¢ s s s o 5 8 s 2 o 4 % » 2 s » 200 3,19
K3, Knowledge of the effect that a loss or malfunction of

the REACTOR WATER CLEANUP SYSTEM will have on

following:

(CFR 41.7 ; 45.4)
K3.01 Reactor water quality . . . . . + & « « « .+ . . 3.2 3.6
K3.02 Reactor water level . . . . . .. s » R 3.1 3.1
K3.03 Component cooling water lylt.m- 0o s % PP 2.4 2.4
K3.04 Reactor water temperature . . . . . .+ + « « & « &« o = 2.6 2.6
K3.05 Arel COmMPOratur® . . . < + + o & o s 8 s o 2.4 2.4»
K3.06 Area radiation levele . . . . . . . . + + +« . 2.6 2.7
K3.07 Drywell temperatur® . . . . . « & & « + s o o + + 2.1* 2.2*
K3.08 DEYWBILL PEUEBUES : o &+ ¢ o 5 & 4 2 0 8 . s 6 0 9 2.2% 2.3
Ké. Knowledge of REACTOR WATER CLEANUP SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Pump protection . . s & o & 2 & & 8 3 BoS 2.5
K4.02 Piping ovor-proolurizction protoctionx Plant-Specific 2.7 2.9
K4.03 Over temperature protection for system componente . . 2.9 2.9
K4.04 System isolation upon-receipt of isolation liqnall
K4.05 Double valve isclation from the reactor . . . 3.0 3.1
K4.06 Maximize plant otticioncy (ulo of roqonorntivo hoat

exchanger) . . 2.6 2.8
K4.07 Draining of roactor wlt.r to vaziou- locntionl 2.9 2.9
K4.08 Reducing reactor pressure upstream of low pressure

PApiongt LP=BWCH . & « o o 4 5 5 ¢ & ¢ 2 » o . 3.3 3.4
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR WATER

CLEANUP SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Electro/ pneumatic converter operation . . . . . . . . 1.9* 2,1+
K5.02 Control device operation . . . . . . . « + « . « & 2.2* 2.2
K5.03 Demineralizer operation . . . . . . . . .+ . .+ . . . 2.4 2.5
K5.04 Heat exchanger operation . . . . . . . . . . . . 2.7 2.7
K5.0% TLOW COBEPOLABES o« o s » a s 5 5 . % & 5 s & % & 2.6 2.6
K5.06 Pressure controller® . . . . . + « « o« o « « 4+ 2.6 2.6
K$.07 Conductivity measurement . g T S e TSN a.s 2.6
K§.08 Temperature measurement . . . . . « + « + + « « & 2.6 2.6
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204000 Reactor Water Cleanup Systea

Tasks as noted previously

K/A NO.

K6 .

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

Al.

Al.01
Al.02
Al1.03
Al.04
Al1.05
Al.06
Al1.07
Al.08
Al1.09

A2.

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

KNOWLEDGE
Knowledge of the effect that a

loss or malfunction of

the following will have on the REACTOR WATER CLEANUP

SYSTEM 1
(CFR 41.7 / 45.7)

Component cooling water lyltouo
Main condenser . . . .

Radwaste . . . e
Plant air lyltom- " ow R
A, C. power . . . $t 4 ¥ 8
Reactor feedwater lyltom .
BBLL loghe .+ + o ¢« 5 4 5 o &
PCIS/NSSSS . .

CRD hydraulice: Plant-Specific .

ABILITY

Ability to predict and/or monitor changes in

R I O .

IMPORTANCE
RO BRC
. 3.1 3.3
. 2.4 2.4
. o 2.4 2.4
. - - 2.1 2'0
. . 2.6 2.6
. 2.4 2.4
o o o 3.3 3.5
. . 3.5 3.5
. . 2.7 2.9

parameters associsted with operating the REACTOR WATER
CLEANUP SYSTEM controls including:

(CFR 41.5 / 45.5)

Reactor water level

Component cooling water tomporaturo .

Reactor water temperature .
System flow . « . « < « ¢ & o
System pressure . . .

System temperature « o &
RWCU drain flow . . . -
Main condenser hotw.ll lovol
Reactor water conductivity

WRRNNOLODDNNND W
I T T
OWwwmo oW

Ability to (a) predict the impacts of the following om
the REACTOR WATER CLEANUP SYSTEM ; and (b) based on
those predictions, use procedures to correct, coantrol,

or mitigate the consequences of those abnormal

conditions or operaticns:
(CFR 41.5 / 45.6)

Loss of component cocling water . . . . .
LP-RWCU

Presesure contro) valve failure:
Flow control vrlve failure .
Pump trips . . « ¢ « & o & &
Valve openings . . . . . . .
A.C. failure 2" 5
Loess of plant air lyltomo o ® M
RWCU pump seal failure . . . .
Loses of room coolers . . . . .
Valve closures . . . . . . . .
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SYSBTEM: 3204000 Reactor Water Cleanup System

Tasks as noted previously

K/A WO,

A2.11
A2.12
A2.13
Rh2.14
A2.15

A3,

A3.01

A3.02
A3.03
A3.04

A3.05
A3.06

“.

A4.01
A4.02
A4.03
Aé.04
A4.0S
A4.06
A4.07
A4.08
A4.O9

NUREG-1123,

ABILITY

Inadequate system flow: Plnnt-lp-cific - b 4 B
Excessive drain flow rates . . . ¢« s o s .
Signal received which resulte in a cylt-u Loolction .
System high temperature . . . R o« o b
Cleanup demineralizer high ditforontial pro-ouro .. »

Ability to monitor sutomatic operations of the REACTOR
WATER CLEANUP BYSTEM including!
(CFR 41.7 / 45.7)

System pressure downstream of the pressure rcqulntlnq
valve: LP-RWCU . . « &+ « o o o o s o s s o o &« o
Reactor water Quality . . « « ¢ « & ¢ ¢ o ¢ & o & o &
Response to system isclations . . . s W M- G
Response to interlocke and trlpo doltqnod to ptotoct

system components . . . . TR L R .
Reactor water temperature . . . . .+ « « « o & + « =« =
Lights and Alarme . . « « s ¢« + o o o o o 4 5 & o ¢ »

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

SYSstem Pumps® .« . « « + + s 2 s ¢ 5 s s s & s s e s »
Valve controllers . . . U S G S e = e el
RWCU drain flow roqulntor . e

Heat exchanger operation . . .« . « « « « « « + + &
System Pres@eur® . . . . « « + + + o+ & o + & & 2 =
Bystem flOW . o« « o« ¢ ¢+ o ¢ & + o 4 2 8 0 8 0 0w s .
System temperature® . . . . . ¢ .+ ¢ 4 s e s s s e e .
Reactor water level . . . « . « ¢ ¢+ « « ¢ o o s o »
Reactor water temperature . . . . .« « « « &+ &+ « =
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TASK:

K/A WO.
Ki.

K1.01
K1.02
K1.03
K1.04
‘lios
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.]5
K1.16

K2.01
K2.02

259002 Reactor Water Level Control System

Operate fesdwater manual/automatic transfer switc, (for individual feed

regulator valve)
Operate veseel leve)l 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 etandby

readiness after automatic initiation

Perform high pressure (feedwater) coolant injection operability test

when reactor core isolation coclant is inoperable

Knowledge of the physical connections and/or cause-
effect relaticnships between REACTOR WATER LEVEL

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

RPS s & & PR O R O
Main steam flow ¥ ol il w e e
Reactor water level s a9 ®
Reactor feedwater flow . . #'% s
Reactor feedwater system . . . . . . .
Plant. air nystems

Rod worth minimizer: Plant-lpoclfic....: ..... .

A.chculncLon system: Pllnt—spocific $ 8. »
ezt /T sat (compensation) . . 5. & @ & »

l-orqoncy generator(e): PWCI/HPCI

Drywell pressure: FWCI/HPCI . . . .

Emergency condensate transfer pump: PVCI/ﬁPéI.

Condensate system S e e T b ATk 6
Main turbine . . . TR
Recirculation flow control -y-toa s & 48
HPCI: Plant~Specific . > o w @ "
Knowledge of slectrical power supplies to the
following:

(CFR 41.7)

Reactor water level control system circuite

Feedwater coolant Lnjoction (FWCI) initiation ioqicx

PHCI/BPCT . . . . T

3.2-33

IMPORTANCE
RO 8RO
. « s 3.8 3.9
. . o 3.2 3.3
. s « 3.8 3.9
e o 3.8 3.6
. 3.6 3.7
. 3.0 3.1
.......... 2.6 2.7
. 3.2 3.2
. 2.9 3.0
. 2.9 3.0
. 3.0 3.2
. 2.6' 2.6.
. . 3.2 3.2
. 2.9 3.0
. 3.2 3.2
. 3.4 3.5
2.4 2.7
3.5* 3.5¢
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259002 Reactor Water Level Control System

Tasks as noted previously

K/A WO.
K3,

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

K4.01

l‘ '°2
K4.03
K4.04

K4.08
K4 06
K4 07
K4 08
K4 09

K4.10
Ké.11
K4.12
K4 13
K4 14
K4.15

4.16
Ké.17

Knowledge of the effect that a loss or salfunction of
the REACTOR WATER LEVEL CONTROL SYSTEM will have on
following:

(CPR 41.7 / 45.4)

(CPR 41.7 / 45.5 to 45.8)
Reactor water level 0. % B4 W w e
Reactor fesdwater system . . . .

Rod worth minimizer: Pl;nt-lpociflc .

Recirculation system: Plant-8pecific .
Recirculation flow control lycton N L
Main turbine . . g .
Reactor water lovol Lndicntton o I8

L I
& & & s 0

LI

Enowledge of REACTOR WATER LEVEL CONTROL SBYSTEK design
feature(s) and/or interlocks which provide for the
following!

(CFR 41.7)

Ensuring adeguate NPSH for recirculation pumpl.
Plant-8pecific . . . . v & 8 & . .
Bypassing of the RWM: Pllnt-lpocific « s o8 e .
Reactor feedpump runout protection: MDFP . . . .
Reactor water level utpolnt. setdown following a
reactor scram . . . & 4 F &6 8 & @ . .

P sat/T sat (conponontion) ’ » i %

Control eignal fallure . . . « « + « « ¢« o o o &
TDRFP 20% power interlock: TDRFP . . . . . . . .
TDRFP speed control: TDRFP . . .

Single element control (reactor wntor lovnl providol
the only input) . . . . « o o e
Three element control (-Ain -tonm tlow. tocctor
feedwater flow and reactor water level provide 1nput)

DP control: Plant-Specific . . s o e “ @
Manual and automatic control of tho oynt.m @ 2 w08 @
FWRV lockup . w o . .
Selection of vuriou- Lnntrumontl to provido rcactor
water level input . . & . .

Automatic initiation of tho foodwntor nyst-n upon
receipt of an ECCS initiation signal: FWCI/HPCI . . .
Dedication of feedwater string(e) to ECCS: FWCI/HPCI .
Simultanecus Manual and Auto operation of the uystou
(i.e. 1 FP in Auto, 1 FP in Manual) TE R g

NURBG~-1123, Rev. 1 3.2-34

IMPORTANCE
RO 8RO
3.8 3.8
3.7 3.7
2.7 2.9
2.9 3.0
2.8 2.9
2.8 2.8
3.4 3.4
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SYSTEM: 259002 Reactor Water Level Control System

Tesks as noted previously
IMPORTANCE

K/A NO. KNOWLEDGE RQ 8RO

KS. Enowledge of the operational implications of the
following concepts as they apply to REACTOR WATER
LEVEL CONTROL SYSTEM
(CFR 41.5 / 45.3)

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

Specific . . . . . . . R S I L S S 7 ° 3.1
K5.02 Electro/ Pneumatic oonvortor oporation o e ws Bed® B8
K5.03 Water level measuremant PR P Gl P e T R 3.1 3.2
K5.04 Moisture CArryover . . « « « o « o+ . . . 2.3 2.3
K5.08 Moisture carryuwtcr
K5.06 Pump runout . s o a2 v wemwn e s 28 b
K5.07 Turbine speed control nochanllnnx TORFP . . ¢« s o « « 2.7 2.7
K5.08 Heat removal mechanisme: FWCI . . . . . «. « &+ + « « » 3.6 3.8
K5.09 thdequate core cooling: FWCI . . ¢ « « « « « & & « & 3.8 4.2
KE6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR WATER LEVEL
CONTRCL SYSTEM 1
(CFR 41.7 / 45.7)

K&6.01 Plant air systems A I - e N e - 3.2 3.2
K6.02 A.C. power . . . A s I L S iR 3.3 3.4
K6.03 Main steam flow input o PN I AP R TR U [ | 3.1
K6.04 Reactor feedwater flow input R S D T e ™ | 3.1
K6.08 Reactor water level input . . . . s » 3.5 3.5
K6.06 Reactor prooouro/t.npoznturo anut (tor wntor lovol

input compensation) . o S e 2.6 2.7
K6.07 Drywell pressure input: FHCI . . 3.0~ 3.0
K6.08 Loss of dP acrosse startup level control bypnlc valvox

’llnt'.”CLfic S & ¢ @ 8 % 9 a -8 4 = 8 & & v A 5P 9.9 2-7 2-7

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR WATER

LEVEL CONTROL SYSTEM controls including:

(CFR 41.5 / 45.5)
A1.01 ROACtOr water 1evel . . « . « &« s ¢ ¢ s s s s s o s « » 3.8 3.8
Al1.02 Reactor feedwater flow . . « ¢ & o« o ¢« o o o s s s » s 3.6 3.5
Al1.03 Reactor power . . e s 3.8 3.8
Al1.04 Reactor water lovcl contral ccntrollot indicction. e« 3.6 3.6
Al.08 FWRV/etartup level control position: Plant-Specific . 2.9 2.9
Al.06 Feedwater string(e) loloctod for PWCI: MWCI . . . . . 3.3* 3.3
A1.07 TORFP speed: TDRFP . o PR T G IR TR SO Y 2.6
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SYSTEM: 259002 Reactor Water Level Control System
IMPORTANCE .

K/A BO. ENOWLEDGE
A2. Ability to (a) predict the impacts of the following on
the REACTOR WATER LEVEL CONTROL SYSTEM ; and (b) based

on those predictions, use procedures to correct,
control, or mitigate the conseguences of those
ebnormal conditions or operations:

(CFR 41.5 / 45.6)

A2.01 Loss of any number of main steam flow inputs . . . 3.3 3.4
A2.02 Loss of any number of reactor feedwater flow anut- 3.3 3.4
A2.03 Loes of reactor water level input i o o s 3.6 3.7
Ah2.04 RFP runout condition: Plant-Specific P (LR e 3.0 3.1
A2.05 Loss of applicable plant air systems . . . . . . . . 3.2 3.4
A2.06 Loss of controller eignal output . . . . . . . . . . 3.3 3.4
A2.07 Loss of comparator bias signal . . S lmd, Bl B 2.4 2.5
AZ.08 Receipt of an ECCS initiation olqnulx FWCI . 4.5* 4.5
A2.09 FWCI system failure alarm: FWCI ., . . . . 4.0 4.0
A3, Ability to monitor sutomatic operstions of the REACTOR

WATER LEVEL CONTROL BYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Runout flow contrel: Plant-Specific . . . . . . 3.0 3.0
A3.02 Changes in reactor water level 5 0.8 » W @ 3.4 3.4
A3.03 Changes in main steam flow . . . . . . . . . . . 3.2 3.2
A3.C4 Changes in reactor feedwater flow y e 5 n s 8 @ 3.2 3.2
A3.05 Changes in reactor power . . . 3.4 3.4
A3.06 Reactor water level setpoint ootdoun tollowinq a

reactor scram: Plnnt—Spocitic e .8 w 4 % o 2 & 3 85 b s 0 3.0
A3.07 FWRV lockup . s o 2 & 8 B e s 3.5 3.6
A3.08 FWCI system inttiltionx erI . 4.0 4.0
A3.09 Transfer of system from flow control to lovol control

mode: FWCI . o T T T 4.3* 4-3
A3.10 TDRFP lockup: TDRIP P T TR S T 3.1 3.0
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 All individual component controllere in the manual

mode . o & 4.8 6 % B A B B B & s 0B s a4 s D 3.6
A4.02 All Lndlviducl component controllere in the automatic

mode . . Y S R TR L T EE T 3.6
A4.03 All Lndivtdull component controllers when traneferring

from manual to automatic modes . . . . . . . . . . . . 3.8 3.6
A4.04 FWRV lockup reset control® . . . + « & « o« o « & + & 3.7 3.6
A4.OS Runout flow control reset controle: Plant-Specific 3.8 3.5
Ad.06 DP/Single/three element control selector switch:

Plant-Specific . . . . 3.1 3.2
R4.07 All individual conponont conttollotl whon ttnnof.rrinq

from automatic to manual mode s 3 8 % % som s s s o §B 3.6
A4.08 Manually initiate FWCI: FWCI PR P 4.5* 4.5
A4.09 TDRFP lockout reeset: TDRFP e E Y s s 3.4 3.1
A4.10 Setpoint setdown reset controle: Plant-Specific 3.1 2.9
Ad.11 High level lockout reset controle: Plant-Specific 3.5 3.3
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K/A WO
K1,

K1.01

Ki.02
X1.03
K1.04

K1.08
K1.06
K1.07

K1.08
K1.09
K1.10
Kl.11
Ki.12
K1l.13
K1l.14
K1.15
K1l.16
K1.17
Kl.18

K2.

K2.01
K2.02
K2.03

203000 RER/LPCI: Injection Mode (Plant Specific)

Perform lineups on the low pressure coolant injection system

Place the low frolouro coolant injection system in standby readiness
Monitor operationsl 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 teet and battery serv.
teste

Conduct LPCI independent power supply weekly battery test

Conduct LPCI independent power supply performance discharge test
Perform low pressure coolant injection sound anaiysis and flow test
(write in)

IMPORTANCE
KNOWLEDGE RO SRO
Knowledge of the physical connections and/or cause-
effect relationships betwsen RER/L#CI: INJECTION MODE
(FPLANT EPECIPIC) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Condensate ltOtlgo and transfer system: Plant-
Specific . . . & g e g LR S e T 2.8 2.8
Suppreesion pool L S T T T e G e e G e PP 3.9 3.9
Condensate transfer . . . . ¢ + « o ¢ s o ¢ o o o » 2.5* 2.6*
Keep fill system . . . . . . . « « « & & 3.3 3.4
Recirculaticn system: BWR-3,4 . . . . . 3.8 3.8
Automatic depressurization . . . . . . . . 3.9 3.9
PD.Cs 100triCBl POWBE « ¢ o« + 2 ¢ 5 o 0 2 6 5 o a o 3.1 3.3
AC: DLOCEELORL POWBE + ¢ ¢ o ¢ o » o 5 o o o 5 o » 3.5 3.5
Emergency generators . . % s W N 3.8 3.8
ECCS room coolers . . R N A . v o o 3.2 3.2
Nuclear boiler inntrunontnti&n . & TANE a0 3.7 3.7
Plant air systems: Plnnt-lpocitic O 2.6 2,7
Drywell pressure . . T e A P T AP 3.9 4.0
Shutdown cooling lynt.n: Plant-Specific . ., . 3.6 3.7
Reactor building drain system: Plant-Specific 2.4 2.6
Component cooling water systems . . . . . . . . . 3.1 3.2
ROACLOr Pre®sure . . . . + + + « = o« s o &« = 4.0 4.0
Reactor vessel: Plant-Specific . . . . . . . 3.8 .e
Knowledge of slectrical power supplies to the
following:
(CFR 41.7)
PUIPE 5 » s o5 8 @ w w AR e s R e e e BB DB
Valves . . oW B ke AR YA ks eu BB JTE
Initiation loqtc o @ 23llg B m - p o w 8 0s e 0 s som e S0 R Pe
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SYSTEM 203000 RER/LPCI: Injection Mode (Plant Specific)

Tacks as noted previously

K/A WO, KNOWLEDGE RO BRO

K3. Knowl of the effect that a loss or malfunction of
the AER/LPCI: INJECTION MODE (PLANT EPECIFPIC) will
bave on following:

(CFR 41.7 / 45.4)

K3.01 Reactor water level P PP AL (Ui G . . 4.3% 4.4
K3.02 Suppression pool level . . . . s s s s s 89 08 oo S8 3.8
K3.03 Automatic depressurization logic . @ s o w e o o @.2% 4.3
K3.04 Adegquate core cooling s 5 8 % & % & > e e @ . 4.6 4.6*
Ké. Enowledge of RER/LPCI: INJECTION MODE (PLART SPECIFIC)

design foature(s) and/or interlocks which provide for
the following:

(CFR 41.7)
K4.01 Automatic syestem initiation/ injection . . . . . .« 4.2 4.2
Ké.02 Prevention of piping ovorpro-lurtz.tlon > & ¥ # s s 33 3.4
K4.03 Pump minimum flow protection . . T P R R o T 3.3
¥4.04 Pump motor cooling: Plcnt-lpocific o S 2.6 2.7
K4.05 Prevention of water hammer . . . . 3.2 3.3
K4.06 Adegquate pump net positive luction h..d (1ntorlock

suction valve open): Plant-Specific . . . . . . . . 3.5 3.5
K4.07 Emergency generator load coquonclnq F we e 4e o 3.7 3.9
K4.08 Pump operability testing . . . 5P . ® 3.3 3.4
K4.09 Surveillance for all operable ccnponont. . 3.1 3.4
K4.10 Dedicated injection system during automatic oy-tcn

initiation (injection vaive interlocks) T e T 4.1
K4.11 Loop selection logic: Plant-!poci!ic s & 4 » w b u a Bl 4.0
K4.12 System redundancy - . . . 3.8 3.6
K4.13 The prevention of lonkaqo to tho onviron-.nt throuqh

LPCI/RHR heat exchanger: Plant-Specific . . 3.4 3.2
K4.14 tOperation from remote shutdown panel . . . . . . . . 3.6 3.7
K4.15 Pump runout protection: Plant-Specific 2.5 2.8
KS. Knowledge of the operational implicstions of the

following concepts as they apply to RER/LPCI:

INJECTION MODE (PLANT SPECIFIC) @

(CFR 41.5 / 45.3)
K5.01 Testable check valve op.rntlon s hoa s d B b a-p o oa ST 2P
K5.02 tCore cooling methods . . . PURRE SRR S O S T 3.7
K6 . Knowledge of the effect that a loss or malfunction of

the following will have on the RER/LPCI: INJECTION

MODE (PLANT BPECIFIC) 1

(CFR 41.7 / 45.7)
K6.01 A.C. electrical power R T TP S B ot L SR 3.6 3.7
K6.02 D.C, electrical power i % 8 % B 4 A e s EEE R 2.8 3.0+
K6.03 Emergency generator P P e RN T R i - 3.7 3.9
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203000 RER/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

K/A WO,

K6.04
K6.08

K6.07
K6.08
K6.09
K6.10
ké6.11
K6.12

.1‘

Al1.01
Al.oz
Al1.03
Al.04
Al1.0§
Al.06
Al1.07
Rl1.08
Al1.0S

A2.

A2.01
A2.02
A2.03
u.o‘
A2.08
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11

IMPORTANCE

ENOWLEDGE RO SRO
w ‘Lll .y.t“ . . » . . - - . . . - . . . . . . L 3.3 30’
COnd.nlnto storage and tr.notor .yotcnx Plant~

‘tlc L . L - . . L4 . . . - - - . . 2.5 205
P ant air systoms: Plnnt-lpoctfic . e U PR 7 2.7
BCCS room cooling . . . . 54 ok . » PR L 3.1
Nuclear boilers 1nltru-ontntion il B ' o PEEFEPIRRE T SRR Y
Component cooling water eystems . . . . . . . s s 0 0 B8 32
m. . - . o - . " . - - - - - - . - . . - - . - . ‘.1. "1
tECCS room Lntogrity b N 8 PERP PG G BIFTVR - % | 2.9
ABILITY
Ability te predict and/or monitor changes in
parameters associsted with operating the REHR/LPCI:
INJECTION MODE (PLANT BPECIFIC) controls including:
{(CFR 41.5 / 45.%)
Roactor water 1evel . . . ¢ ¢ + ¢ 4 s o s o o o s s o » @.2* 4.3
ROACLOr PrOSBUr® . « « « « o« o o o s s s o o ¢ » s s« ¢« 3.9 4.0
System flow . . . « ¢ o & ¢ & o o s . 3.8 3.7
System pressure . . S W 8 s e e 3.6 3.6
Suppreseion pool lovol . » & 4 9 8 & BIH & B 4 B 3.8 3.7
Condensate storage tank 1ovols Plant-Specific 2.4 2.5
Motor amps: Plant-Specific . . . . « + « « &« « ¢« « & 2.4 2.5
tEmergency generator loading . . . .+ « « « + & + s o . 3.7 3.8
Component cooling water systems . . . . . . . . 2.9 2.9

Ability to (a) predict the impacts of the following on
the RER/LPCI: INJECTION MODE (PLANT SPECIFIC) ; and
(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of
those abnormal conditions or operations:

(CFR 41.5 / 45.6)

Inadequate net positive suction head 2 8 8 e o s s 842 3.4
PP EEAPE . o s o o 5 5 4 4 5 9 0 2 8 8 s 8 8 5 0 s s 3.8 3.5
VEBIVE CLOBUESB .« ¢ ¢ « s o % o o 5 & o 5 s a ¢« s o o » 3.8 3.3
D.Co LaLIUEEE ¢ ¢+ 4 4 4 & ¢ 5 4 0 6 8 0 2 8 0 s e . 3.8 3.6
D.C. failures . . . s 2 5 & % 2 B 9 8 8 @ s 3.0 3.2
Emergency generator !ailuro . SR G R . 3.8 3.9
Pump seal fallure . . . . . +« + + ¢ « + « & . « 3.0 3.1
Inadeguate room CoOling . .+ . ¢ ¢ 4 o« 4 . e e e e o . 2.9 3.0
Inadequate eystem flow . . . . E 3-8 & B @ N @ . 3.3 3.4
Nuclear boiler instrument tullurol 5. % B % & 4 Wn :+ 3.3 3.8
Motor operated valve fajilures . . . . . . . . . 3.4 3.6

3.2-39 NUREG-1123, Rav. 1

e S L



203000 RHR/LPCI:

Tasks as noted previously

K/A NO.

A2.14
A2.15
A2.16
‘2.11

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.0%

Ad.

A4.01
A4.02
A4.03
A4.04
A4.05
h4.06

A4.07
A4.08
A4.09
A4.10
Ad.11
A4.12
A4.13
A4.14

NUREG~1123,

ENOWLEDGE
Initiating logic failure . . .

Loop selection logic failure: Pin&tlléoétiié

Loas of coolant accident . . . . . .
Keep fill system fallure . . . . . .

Injection Mode (Plant Specific)

. s s »
- s s 0w

Ability to monitor automatic operations of the
RER/LPCI: INJECTION MODE (PLANT SPECIFIC) including:

(CFR 41.7 / 45.7)

Valve operation . . . . .
Pump start . . . . . . .
Pump discharge pressure .
System flow . . « « « + + &
Reactor water level . . . .
Indicating lights and alarms . .
Loop selection: Plant-Specific . .
System initiation sequence . . .
Emergency generator load -oqu.nctnq

. " s s r

AR T T N

v 0 s 0

Ability to manuslly operate and/or sonitor in

control room:
(CFR 41.7 / 45.5 to 45.8)

System valves . . . . . .+ « « « ¢ &
Keep fill system . . ¢ 5 5
Heat exchanger cooltnq tlow . .
Manual initiation controls

System reset following autom;tic lnitilticns

BPOCALAE .+ 4 o & 2 9 b 9 0 0 s 8 .
Reactor water level . . . . . . . . .
Reactor pressure . . . . . « « « o
System flow . .

Pump/system dL-charqo prollurox 'Pin;t;lﬁoéiiic :

Indicating lights and alarme . .

Condensate storage tank level: Plcnt-ipocitic

Suppression pool lovol/t.mpotnturo
Testable check valves . . . .

Rev. 1 302-‘0
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3.3 Pressure Control

218000
23%001
241000
239002

Rutomatic Depressurization System

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

3.3-1 NUREG~1123, Rev.
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SYSTEM: 218000 Automatic Depressurization Systes

TASK: Monitor the automatic depressurization system (ADS)
Manually coperate the automatic depressurization system

K/k WO, KNOWLEDGE

Kl. Knowledge of the physical connections and/or cause-
effect relationships belween AUTOMATIC
DEPRESSURIZATION SYSTEN and the following:

{CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RHR/LPCI: Plant-Specific . . . S T8, &2 & &8

K1.02 Low pressure Core espray: Plcnt-lp.cific 3 W Y g

K1.03 Nuclear boiler instrument system . . £ o T

K1.04 Drywell/containmant pressure: Plant-lpocitic R

K1.08 Remote shutdown system: Plant-Specific . . ALnA e P

K1.06 Bafaty/relint YALYES .« . s 4 4 0 4 e 0 b 0w s e e

K2. Knowledge of electrical power supplies to the
following:

(CFR 41.7)

n'ol m' lwic - . - . . - - . . - - - - a - . - - . -

K3. Knowledge of the effect that a loss or malfunction of
the AUTOMATIC DEPRESSURIZATION SYSTEM will have on
following:

(CFR 41.7 / 4! .4)

K3.01 Restoration of reactor water level after a break that
doee not depressurize the reactor when required .

K3.02 Ability to rapidly depressurize the reactor .

Kdé. Koowledge of AUTOMATIC DEPRESSURIZATION SYSTEX design
feature(s) and/or interlocks which provide for the
foliowing:

(CFR 41.7)

K4.01 Prevent inadvertent initiatior of ADS logic . . . .

K4.02 Allows manual initiation of ADS loqic g b L EE e e

K4.03 ADS logic control . . .« « . e e e

K4.04 Insures adequate air supply to ADS valvol: Plant~
BPODREAE & 2 « o 2 v oa s K E e 4N A s e s ee

KS. Enowledge of the operational implications of the

following concepts ss they apply to AUTOMATIC
DEPRESSURIZATION SYSTEM !
(CFR 41.5 / 45.3)

KS$.01 ADB 1001C OPREBRELON o & + « o % 4 o % & W s 2 s w2 »

IMPORTANCE
RO 8RO
4.0 4.1
4.0 4.1
3.7 3.8
3.9 4.2
3.9 3.9
3.9* 3.9
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SYSTEM: 218000 Automatic Depressurization Systeas

Tasks a@ noted previously ‘
IMPORTANCE

K/A NO. ENOWLEDGE RO 8RO

K6 . Knowledge of the effect that & loss or malfunction of

the following will have on the AUTOMATIC
DEPRESSURIZATION SYSTEM 1
(CFR 41.7 / 45.7)

K6.01 RHR/LPCI system pressure: Plant-Specific . . . . . . 3.9 4.1
K6.02 Low pressure core lprny lyltom pro-ouro: Plant~-

Specific 4.1 4.1
K6.03 Nuclear boiler Lnlttumont oylt.n (lovol Lndicntion) 3.8 3.9
K6.04 Alr supply to ADS valves: Plant- Spocific y n iy @ w e Bl 3.7
K6.08 A.C. power: Plant-Specific . . . o d s e wws wreee SeR e
K6.06 D.C. power: Plant-Specific . . . T (TS PR Y e T
K6.07 Primary containment inltrumontntion % R R e AW 3.4 3.8

ABILITY
Al. Ability to predict snd/or monitor changes in

parameters associated with operating the AUTOMATIC

DEPRESSURIZATION SYSTEM controls including:

(CFR 41.5 / 45.5)
Al1.01 ADS valve tail pipe temperatures . . . . . .+ « « & 3.4 3.6
Al1.02 ADS valve acoustical monitor noise: Plant-Specific . 3.7 4.0
Al1.03 ADS valve Air supply prolluro: Plant-Specific 3.2 3.4>
Al.04 Reactor pressure . . ORI R G R I R S 4.1* 4.2~»
Al1.05 Reactor water level . . . . « « « « « « o o o o o & 4.1* 4.1
Al.06 Suppression pool temperature 4.1 4.3*
A2. Ability to (a) predict the impacts of the following on

the AUTOMATIC DEPRESSURIZATION SYSTEM A and (b) based

on those predictions, use procedures to correct,

control, or mitigate the conseguences of those

abnorsal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Small steam line break LOCA . . . . . . . . . 4.1 4.3%
A2.02 Large break LOCA . . . 3.5 3.6*
A2.03 Loss of air supply to ADS vulv.ux Pllnt Sp.citic . 3.4 3.6
A2.04 ADS failure to initiate . . . . o 4.1 4.2*
R2.05 Loss of A.C. or D.C. power to ADS va‘vol o i 0 3.4 3.6¢
A2.06 ADS initiation signale present . . . . . . . . 4.2 4.3*
A3. Ability to monitor automatic operations of the

AUTOMATIC DEPRESSURIZATION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 ADS valve operation . . . e 4 & s % o & @ 4.2 4.3
A3.02 ADS valve tail pipe tomporaturcl i % 4 s & « 8 & 6 9 a2 S 3.7
A3.03 ADS valve acoustical monitor noiee: Plant-Specific . . 3.7 3.8
A3.04 Primary containment pressure . . . .« .« « « « + « + o 3.7 3.8
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218000 Automatic Depressurization System

Tasks as noted previously

K/A RO,

R3.0%
A3.06
lJvO’
A3.08
A3.09

ad.

24,01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4 09
A4.10
Ad.11
Ad.12

IMPORTANCE
ENOWLEDGE RO 8RO
Suppression pool level . . . . . . . s 6 s s @ « 2.8 3.7
Suppression pool temperature . . . @ o o s 3.9 3.9
Lighte and alarme . . . . e W N . & T Pl [ 3.6
Reactor pressure . . . . o . ‘« 4.2 4.3*
Raactor vessel water lovol . . . . + @ 4.1* 4.2*
Ability to manually operste end/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)
ADS valves . . 2 A . s s o 2 s 5 o s B4 4.4
ADS logic Lnitintion . u . . . . 4.2% 4.2+
ADS logic reset . . . s k8 @ o - ) oy 4.2 4.2*
w. thibiCS Pl.nt-'”Ciflc PR . - . & s e ‘0 1 ‘- 1’
ADS timer reset . . . . o e en wow w e ele e BRY KR
ADS valve tail pipe tcmpornturc PR I I SR G PR R . 3.6
ADS valve acoustical monitor noise: Plant-Specific . 3.8 3.8
Suppression pool level . . . . . « ¢ 4 4 4 4 . 4 . 3.7 3.8
Suppression pool tomporaturo SR s e Tl L TR 3.9 3.9
Lights and alarms . . . & 4Rk 3.8 3.8
Reactor pressure . . P s P 4.3 4.3
Reactor vessel water lovcl P S T S 4.2% 4.3+
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BYBTEM:

TASK:

K/A NO.

“l

K1.01
K1.02
K1l 03
K1l 04
K1.05%
K1.06
K1.07
K1.08
K1.09
K1.10
Kl.11
K1.12
K1.13

Kl.14
K1.15
K1.16

235001 Main and Rehest Steam Systems

Perform lineups on the main steam system

Startup the main steam system (cold)

Operate the main steam isolation valves

Place the automatic pressure relief valves in service

Monitor the main steam system

Perform main steam isolation valve (MSIV) fast closure test (MSIV
operability testing)

Perform main steam line high r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>