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ABSTRACT | /

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boﬂmg Water Reactors
(BWRs) (NUREG-1123, Revision 2, Supplement. 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
Examination Standards for Power Reactors (NUREG-1021, Rev. 8 9, Supplement 1) will sample
the topics listed 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 modified the form and content of the original catalog. The K/As
were linked to their applicable 10 CFR 55 item numbers. SRO level K/As were identified by 10
CFR 55.43 item numbers. The plant-wide generic and system generic K/As were combined in one
section with approximately one hundred new K/As. Component Cooling Water and Instrument Air
Systems were added to the Systems Section. Finally, High Containment Hydrogen Concentration
and Plant Fire On Slte evolutions were added to the Emergency and Abnormal Plant Evolutlons
sectlon

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

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

2. correction of typographical errors.

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

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

The changes described in paragraphs 1 through 6, below, were incorporated in Revision 1
of the catalog in August, 1995:, Paragraph 7 descrrbes changes that are ﬂmcorporated with

1 ORGANIZATION OF THE BWR CATALOG

1.1 The 10 CFR 55 items listed.

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

l 2 Knowledge and Abilities hnked to 10 CFR 55

The linkage of K/As to the 10 CFR 55.41, 43 and 45 requlrements was done to help ensure
that the examinations include a representatlve sample from among the applicable items. -
Throughout the catalog, 10 CFR 55 section references are shown in parentheses followmg

~ the approprrate K/A: statement, such as (CFR: 41.x/ 43.x/ 45. x)

1.3 Senior Reactor Operator (SRO) K/As identified

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

1.4 Semor Reactor Operator Limited to Fuel Handhng (LSRO) examination
specifications added.

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

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

" - NUREG-1123,Rev. 2, Sipp: 1



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 one sectlon.
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. Moved Generic K/As to Section 2
- 2. Added High Containment Hydrogen Concentration
3. Added Plant Fire On Site

5 thiponents :
No change

6 Theory Section
No change

NUREG-1123, Rev. 2 _ - xii



4.4 Emergency and Abnormal Evolution K/As were linked to 10 CFR 55 item numbers
at the stem statement level.

5 COMPONENTS
5.1  All component K/As were linked to 10 CFR 55 item numbers.

6 THEORY

6.1 Reactor Theory and Thermodynamics theory K/As were linked to 10 CFR, 55 item
numbers.

7 REVISION 2 CHANGES

7.1 Approximately 7 K/As that had been omitted in Rev. 1 were added.

7.2 Typographical errors were corrected.

7.3 Importance value modifiers that had been omitted in Rev. 1 were added.
- Corrections and additions are identified by “redline” marking in the margins.

v NUREG-1123, Rev. 2, Stipp..1
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o ! ORGANIZATION OF THE
CATALOG

1.1 INTRODUCTION

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
Reactors (BWR) NUREG-1123, Revision 2, Supplémentl: provides the basis for
development of content-valid written and operating llcensmg 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 | ;o
"Operator Licensing Examination Standards for Power Reactors.’ NUREG 1021 provndes
policy and guidance and establishes the procedures and practices for examining licensees and
appllcants for RO and SRO licenses pursuant to Part 55 of Title 10 of the Code of Federal
Regulations (10 CFR 55) All knowledge and abilities (K/As) in this catalog are directly
linked by item number to 10 CFR 55.

‘ 1.3 RO WRITTEN EXAMINATION ﬂ |
.The items for RO written examinations are specified in-10 CFR 55.41 (b). The RO written
examination questions should be generated from a representative sample of K/As derived
“from among the 10 CFR 55.41(b) items listed below:
(1) Fundamentals of reactor theory, including fission process, neutron multiplication,
source effects, control rod effects, crmcallty indications, reactivity coefficients, and

poison effects.

(2) General design features of the core, including core structure, fuel elements, control
rods, core instrumentation, and coolant:flow.

'(3)  Mechanical components and design features of reactor primary system.

(4)  Secondary coolant and auxiliary systems that affect the facility.

| ‘ - - A | -1 ' NUREG-1123, Rev. 2, $iip



(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.

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

(11) ~ Purpose and operation of radiation monitoring systems, mcludmg 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 RO written examination is administered in two sections, a generic fundamentals .
‘examination (GFE) section and a site-specific examination. The GFE covers those knowledge
.items that do not vary significantly among reactors of the same type (refer to NUREG-1021,
‘ES-205). The GFE covers components, reactor theory, and thermodynamics knowledge. The
‘component knowledge items are derived from 10 CFR 55.41(b) items 3 and 7. Reactor theory
.knowledge items are derived from 10 CFR 55.41 (b)l Thermodynamlc knowledge items are
" derived from 10 CFR 55.41(b)14.

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

1.4 SRO WRITTEN EXAMINATION

The items for SRO written examinations are presented in 10 CFR 55.43(b). The guidance for

‘ NUREG-1123, Rev. 2 ' ' . 1-2



: preparation of the SRO written examination is presented in NUREG-1021, ES-401. The
examination for SROs shettd includes ateast-25 questlons based on the. hrgher license level
. K/As from the 7 items listed under 10 CFR 55.43(b), and No-more-than-75 questions pereent

5%)of the-SRO-KAs may-be-derived from the 10 CFR 55.41(b) RO K/As. The 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.

(4)  Radiation hazards that may arise during normal and abnormal situations, including
maintenance activities and various contamination conditions.

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

(6) Procedures and limitations involved in initial core loading, alterations in core
configuration, control rod programming, and determination of various internal and
. external effects on core reactivity. :
" ()  Fuel héndlrng faéiuﬁe's‘ and ‘proeedu_res.

1.5 RO AND SRO OPERATING TEST ITEMS

The items for operating tests for ROs and SROs are presented in 10 CFR 55.45(a). The
guidance for preparation of the operating tests is presented in NUREG-1021, ES-301. The

- operating test should include a representative selection of K/As derived from 13 items listed in

10 CFR 55.45(a). The 13 items listed in 10 CFR 55.45(a) are:

(1)  Perform pre-startup procedures for the facility, including operating of those controls
" assocrated with plant equipment that could affect reactivity. .

(2)  Manipulate the console controls as required to operate the facility between shutdown and
desrgnated power levels. :

(3)  Identify annunciators and condition-indicating signals and perform appropriate remedial
actions where appropriate.

i_ (4)  Ildentify the instrumentation systems and the significance of facility instrument readings.

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

13 NUREG-1123, Rev. 2, Sipp: 1



(6)

™

®

®

(10)

an

(12)

(13)

Perform control ymanipulations required to obtain desired operating results during
normal, abnormal, and emergency situations.

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

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 '

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. :

Demonstrate a knowledge of significant radi'a'tion‘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.

Demonstrate knovﬂedge 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.

Demonstrate the knoWledge and ability as apperriate to the assigned position to assume
the responsibilities. associated with the safe operation of the facility.

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 licensee’s procedures
are adhered to and that the limitations in its license and amendments are not violated.

1.6 SENIOR OPERATORS LIMITED TO FUEL HANDLING

The specifications for examinations for Senior Operators Limited to Fuel Handling (LSRO) are
provided in Examination Standard, NUREG 1021, Section ES-701. The LSRO examination

process includes both a written examination and an operating test. This examination and test
include, but are not limited to, items associated with 10 CFR 55.43(b) items 5 through 7, and

10 CFR 55.45(a) items 5 and 6.
‘ l.7'ORGANlZATlON OF THE BWR CATALOG

‘The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
-Reactors is organized into 6 major sections. Knowledge and ability statements (K/As) are
-grouped according to the major section to Wthh they pertain. This organization is shown
' schemancally below:

~NUREG-1123,Rev. 2 4 1-4



1 ORGANIZATION OF THE BWR CATALOG

‘ 2 GENERIC KNOWLEDGE AND ABILITIES (120)
Conduct of Operations K/As
Equipment Control K/As
Radiation Control K/As
Emergency Procedures / Plan K/As

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

4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (41)
Knowledge Categories (E/A K1 - E/A K3)
Ability Categories (E/A Al - E/A - A2)

5 COMPONENTS
Component Knowledge Categories (8)

6 THEORY
Reactor Theory Knowledge Categories (8)
Therniodynamics' Knowledge Categories (10)

‘ 1.8 GENERIC KNOWLEDGE AND ABILITIES

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

1 Conduct of Operations K/As

2 Equipment Control K/As

3 Radiation Control K/As

4 Emergency Procedures /Plan K/As

~ The generic K/As for "Conduct of Operations,” are used to evaluate the applicant's
knowledge of the daily operation of the facility. The types of information covered under this
category may include for example, shift turnover or temporary modification procedures. .

“The generic K/As for "Equipment Control " are used to evaluate the administrative requirements
associated with the management and control of plant systems-and equipment. Examples of the
types of information evaluated under this topic include maintenance and temporary modifications
of systems. : :

- The generic K/As for "Radiation Control" are used to evaluate the applicant's knowledge and
‘  abilities with respect to radiation hazards and protection (personnel and public). Examples of

1-5 " - NUREG-1123, Rev. 2, Supp':1



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

1.9 PLANT SYSTEMS
1.9.1 Plant System Organization by Safety Function

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

1. Reactivity Control
- 2. Reactor Water Inventory Control
3. Reactor Pressure Control
4. Heat Removal From the Core
5. Containment Integrity
6. Electrical
7. Instrumentation

. 8. Plant Service Systems
' 9. Radioactivity Release.
Fifty six (56) plant systems have been included in the BWR Catalog based oh their relationship
, and importance to safety functions. Table 1 contains a list of these plant systems, arranged

“within safety function. It should be noted that some plant systems contribute to more than one
safety functlon

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

; See Section 3 of the BWR cataiog'for the delineation of K/As for the plant systems.

Table 1
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

-201001 Control Rod Drive Hydraulic System
201003 Control Rod and Drive Mechanism
' 201002 . Reactor Manual Control System

NUREG-1123, Rev. 2 | ' 1-6



1.9.2 Knowledge and Ability Stem Statements for Plant Systems

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

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

: Table 2
Knowledge and Ability Stem Statements for Plant Systems

K1.  Knowledge of the physical connections and/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
S have on the following:
(CFR: 41. 7/45 4)

‘K4.  Knowledge of (SYSTEM) design feature(s) and or mterlock(s) which provnde
for the following:
(CFR: 41.7)

-K5.  Knowledge of the operational 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 malfunctlon of the followmg 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
4 (b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal operation:

(CFR: 41.5/ 45.6) ' '
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A3.  Ability tb 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 0 45.8)

1.10 EMERGENCY & ABNORMAL PLANT EVOLUTIONS

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

The emergency plant evolution strategies described in Revision 4 to the Boiling Water Reactor
Owners Group Eme_rgepcy Erqcedures Guidelines, cover five broad areas:

1) . Reactor Pressure Vessel Control ) ‘

2) Reactor Pressure Vessel Control With SCRAM Condition Present and Reactor
Power Above APRM Downscale or Unknown.

3)  Primary Containment Control

4) Secondary Containment Control -

5) Radioactivity Release Control.

If the operator controls the five broad areas of emergency plant evolutions listed above, the plant
safety functions will be safely maintained. Table 3, below, contains a numerical list of the 16
emergency plant evolutions and the 25 abnormal plant evolutions covered by this catalog.

| Table 3
- Emergency and Abnormal Plant Evolutions

EPEs

295024 - High Drywell Pressure
295025  High Reactor Pressure
295026 - Suppression Pool High Water Temperature
295027 High Containment Temperature (Mark III Containment Only)
295028 High Drywell Temperature
1295029 High Suppression Pool Water Level
295030  Low Suppression Pool Water Level
1295031 - Reactor Low Water Level
295032 High Secondary Containment Area Temperature
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295033 High Secondary Containment Area Radiation Levels
295034 Secondary Containment Ventilation High Radiation
295035 Secondary Containment High Differential Pressure
295036 Secondary Containment High Sump / Area Water Level
295037 SCRAM Condition Present and Reactor Power Above APRM Downscale
, or unknown
295038 High Off-Site Release Rate
500000 High Containment Hydrogen Concentration.

APEs

295001 'Partial or Complete Loss of Forced Core Flow Circulation
295002 Loss of Main Condenser Vacuum
295003  Partial or Complete Loss of A.C. Power
295004 Partial or Complete Loss of D.C. Power
295005 Main Turbine Trlp
295006  SCRAM
295007 High Reactor Pressure
- 295008  High Reactor Water Level
295009 Low Reactor Water Level
295010 ‘High Drywell Pressure ‘
295011 High Containment Temperature (Mark III Containment Only)
295012 - High Drywell Temperature
295013 High Suppression Pool Water Temperature
295014 Inadvertent Reactivity Addition o
295015 Incomplete SCRAM :
295016 " Control Room Abandonment
295017 High Off-Site Release Rate
295018 Partial or Complete Loss of Component Cooling Water
295019  Partial or Complete Loss of Instrument Air
295020 Inadvertent Containment Isolation
295021 Loss of Shutdown Cooling
295022 Loss of Control Rod Drive Pumps
205023 Refuelmg Accrdents
600000 Pl
700000

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

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

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

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

E/AK1 Knowledge of the operational applications of the following concepts as they apply
to the (EMERGENCY OR ABNORMAL PLANT EVOLUTION): ‘
"~ (CFR:41.81t041.10)

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

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

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

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

1.11 COMPONENTS

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

The component knowledge statements are more detailed than those provided in the system
listing, yet at the same time they are generic to the component types. Each component has a
* unique six (6) digit code number and 10 CFR 55.41 (b) item number. See Table 5, below.

Table 5
Components

291001 Valves (CFR 41.3) '
291002 = Sensors and Detectors ( CFR: 41 .7)
291003 Controllers and positioners (CFR: 41.7)
291004 ~  Pumps(CFR: 41.3)
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2.0 GENERIC KNOWLEDGES AND ABILITIES

2.0.1:  Technical Requlrements Manual (TRM) - For the purpose ‘of this catalog, N
K/A% that reference Techmc‘ Speuﬁcatlons (TS) may include the Technical
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2.1 Conduct of Operations (continued)

2.1.8  Ability to coordinate personnel activities outside the control room.
i-}lO/ 45.5/ 45, 45:.:1 3)
ITANGE RO 3.4 SRO 4.1

IMP@RTANCE

RO.Z 5 SRO 3'2’

" RQQ 9 SRoss
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2.1 Conduct of Operations (continued)

21120 Ay 0 interpre and exccife procedire steps.
 (CFR:41:10/435/45.12)
IMPORTANCE ~ RO4:6  SRO4:6

Ability to verify the controlled procedure copy:
. _(CFR:41.10;
IMPORTANCE

23 NUREG:112




2.1  Conduct of Operations (continued)

2.1.30  Ability to locate and operate components, including local controls.
- (CFR:41.7/45.7) T
IMPORTANCE ~ RO44  SRO4.0

diindications,‘and to
desired plant lineup.




‘ 2.1 Conduct of Operations (continued)

2141 Knowledge of the refueling process.
(CFR:41.2/41.10743:6/45.13)
IMPORTANCE ~ RO28  SRO3.7

ovement procedures.

25 ~ NUREG-1123,



2.2 Equipment Control

'-“2;.;2;_.1‘5' Ablhty to perform pre-startup procedures for the facﬂlty, mcludmg

223 (multbunitlicense) Knowledge of the desig d operatiorial

26



2.2 Equipment Control:(continued)

2.2.11 Knowledge of the process-for-controlling temporary desngn changes:;
(CFR:41. 10.//43.:3/45.13)
IMPORTANCE RO-2:3 SRO 3.3




2.2 Equipment Control (continued)
2:2.20 Knowledge of the process for managing troubleshooting activities.
 (CFR:41. 107/43.5745:13)

( NCE RO 2.6 SRO 3.8

2:2:21

2224

iting conditions
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2.2 Equipméhtigcontfél'(C"ontinued)’

| IMPORTANCE. “'RO36  SRO4B
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2.2 Equipment Control (continued)

2.2:44 Ability to interpret control room indications to verify the status and
operatlon of a ‘system, and understand ‘how operator: actlons and
dlrectlves affect plant and system conditions:

123, Rev: 2, Stpp: 1 - 2-10



2.3 Radiation Control

231 Deleted




23.

2.313

Radiation.Control (continued)

Knowledge of radlologl‘ al safety procedures pertammg to hcensed

’"1123 ‘Rev;.2;:Supp. 1 2:12



Emergency APfO’céjdiiffefi'S‘? Plan

 (CFR:41.10/435/ 5“‘13)
IMPORTANCE ~ RO4.6

SRQ""‘?J@

B SRO 42

2:13

tigation strateg:es. |




2.4 Emergency Procedures/ Plan (continued)
2.4.10 Deleted

2411 Knowledge of abnormal condmon procedures

2420 |

warnings, caut
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24 Emergen¢y,..Pf9'¢§dnte$’i/ ‘Pl,aﬁ‘é(contiﬁued)f
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- 24 Emergency Procedures / Plan (continued)

2.430 Knowledge of-events related to- system operatlon/status that must be
reported to-internal orgamzatlons or external agencies, such as the: State;
the NRC; or the: transm1ss1on system operator:

(CFR: 41. 10/ ’
- IMPORTANCE

2431 response procedures.

- NUREG-1123; 1 2-16.



2.4 Emergency Procedures / Plan (continued)

2440 Knowledge of SRO responsibilities in. emergency plan-implementation.
_(CFR:41.10/435/45.11)
IMPORTANCE ~ RO2:7 - SRO4.5




2.4 Emergency Procedures / Plan (continued)

2:4.50 Ability to verify system alarm-setpoints-and operate controls identified in
the alarm response manual,
 (CFR:41:107/43.5/453)
IMPORTANCE =~ R0O:4.2 SRO 4.0

218




4.2 Abnormal Plant Evolutions page

295001 ‘Partial or Complete Loss of Forced Core Flow Circulation - 4.2-3
295002 Loss of Main Condenser Vacuum o 4.2-5
295003 Partial or Complete Loss of A.C. Power 4.2-7
295004 Partial or Complete Loss of D. C Power ' 4.2-9
295005 Main Turbine Trip - 4.2-10
295006 SCRAM . ’ 4.2-12
295007  High Reactor Pressure B 4.2-14
295008 High Reactor Water Level . 4.2-16
295009 'Low Reactor Water Level 4.2-18
295010 High Drywell Pressure - 4.2-19
295011 High Containment Temperature (Mark 111 Containment Only) 4.2-21
1295012 High Drywell Temperature 4.2-22
295013 - High Suppression Pool Water Temperature _ , 4.2-23
295014 Inadvertent Reactivity Addition 4.2-24
295015 Incomplete SCRAM . 4.2-26
295016 Control Room Abandonment 4.2-28
295017 - High Off-Site Release Rate 4.2-29
295018 Partial or Complete Loss of Component Coolmg Water 4.2-31
295019 ~ - Partial or Complete Loss of Instrument Air 4.2-33
295020  Inadvertent Containment Isolation ' 4.2-35
295021  Loss of Shutdown Cooling o - 4.2-37
295022 - Loss of Control Rod Drive Pumps S 4.2-39
295023 - Refuelmg Accndents 4.2-40

- 600000 4242

421




‘ Intentionally Blank



APE: 600000 Plant Fire On Site

S S IMPORTANCE
K/A NO. ABILITY ‘ RO SRO
AAl » Ability to operate and / or monitor the following as
they apply to PLANT FIRE ON SITE:
AA1.01 Respirator air pack . .. ... ..ottt e 3.0 2.9
AA1.02 Re-installation of fire detector .. ....... ... ... . . . i 1.8 1.9
AA1.03 Bypass of fire zone detector ......... ... .. ... .. 1.8 22
AA1.04 Bypass of heat detector . ....... .. ... .. .. . i 1.9 2.2
AA1.05 Plant and control room ventilationsystems . .............. ... ... .. ... ... 3.0 3.1
AA1.06 Firealarm . . ... ... e 3.0 3.0
AA1.07 Firealarmresetpanel ............ ... . . . . . . i 2.3 24
AA1.08 Fire fighting equipment used on each class of fire .............. e ..2.6 2.9
AA1.09 Plant fire zone panel (including detector location) ........... ... ... ... ...... 25 2.7
AA2 Ability to determine and interpret the following as they
- -apply to PLANT FIRE ON SITE:
AA2.01 Gas treatment system ... ....................... e e 2.2 23
AA2.02 Damper position ......... e e 2.8 2.9
AA2.03 Firealarm .................. ... ... B ...2.8 3.2
AA2.04 The fire's extent of potential operational damage B
toplant equipment . . ... .. ... e 2.8 3.1
AA2.05 Ventilation alignment necessary to secure '
affectedarea .. ... .. 2.9 3.0
AA2.06 ~ Need for pressurizing control room B v
SR (recirculating mode) . . . . . SO e [ R T 2.5 2.8
AA2.07 . Whether malfunction is due to common-mode electrlcal '
failures . ..o e 2.6 3.0
AA2.08 Limits of affected area ' ,
AA2.09 That a failed fire alarm detectorexists ........... ... .. ... ... ... L 24 2.8
AA2.10 Time limit of long-term-breathing air system for
_ ' COMrol FOOMI . . . vttt et et e e e e 29 3.1
AA2.11 Time limit for use of respirators . .......... .. ... ... .. . .. ...2.9 3.0
AA2.12 Location of vital equipment withinfirezone ..........................:...3.1 3.5
AA2.13 Need for emergency plant shutdown .......... [P e 3.2 3.8
AA2.14 Equipment that will be affected by fire suppression .
o : activitiesineachzone . .............. .. couiiinennaann. e 3.0 3.6
AA2.15 . " Requirements for establishingafirewatch ................ ... ... ... ... ... 2.3 35
AA2.16 Vital equipment and control systems to be maintained
_ : and operated duringafire .. .. ..., ... . ... 3.0 35
AA2:17 Systems that may be affected by thefire . ............. ... ... ........... 3.1 3.6
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‘ APE: 700000 Generator Voltage and Electric Grid Disturbances

.. IMPORTANCE




lectric Grid Disturbanices

APE: 700000 Generator Voltage and

e e IMPORTANCE | |
ABILITY RO  SRO

AAZ: Ability‘to determine and/or-interpret the following as
» they.apply to GENERATOR VOLTAGE AND ELECTRIC GRID
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