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AVAILABILITY NOTICE

| Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Pub!!c Document Room 2120 L Street, NW., Lower Level, Washington, DC
20555-0001

2. The Superintendent of Documents, U.S. Government Printing Office, P. O. Box 37082,
Washington, DC 20402-9328

3. The National Technical Information Service, Springfield, VA 22161-0002

Although the listing that follows represents the majority of documents cited in NRC publica-
tions, it is not Intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public
Document Room include NRC correspondence and internal NRC memoranda: NRC bulletins, l
circulars, information notices, inspection and investigation notices; licensee event reports; i

vendor reports and correspondence; Commission pape a; tnd applicant and licensee docu- |
ments and correspondence,

i
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The following documents in the NUREG series are available for purchase from the Government
Printing Office: formal NRC staff and contractor reports, NRC-sponsored conference pro-
ceedings, international agreement reports, grantee reports, and NRC booklets and bro-
chures. Also available are regulatory guides, NRC regulations in the Code of Federal Regula-
tions, and Nuclear Regulatory Commission issuances.

Documents available from the National Technical information Service include NUREG-series
reports and technical reports prepared by other Federal agencies and reports prepared by the
Atomic Energy Commission, forerunner agency to the Nuclear Regulatory Commission.
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Documents available from public and special technical libraries include all open literature |
Items, such as books, journal articles, and transactions. Federal Register notices, Federal |
and State legislation, and congressional reports can usually be obtained from these libraries.

,

Documents such as theses, dissertations, foreign reports and translations, and non-NRC con-
ference proceedings are available for purchase from the organization sponsoring the publica-
tion cited.

1

Single copies of NRC draft reports are available free, to the extent of supply, upon written i

request to the Office of Administration, Distribution and Mail Services Section, U.S. Nuclear |
Regulatory Commission, Washington DC 20555-0001.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory
process are maintained at the NRC Library, Two White Flint North,11545 Rockville Pike, Rock-
ville, PAD 20852-2738, for use by the public. Codes and standards are usually copyrighted
and may be purchased from the originating organization or, if they are American National
Standards, from the American National Standards institute,1430 Rroadway, New York. NY
10018-3308.

|



, - - - . . _ - . _ _ - -- .. . . -- -- .-. - . - - - _ _-

4

i

:

AMNG
4

| De Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Pressurized-
| Water Reactors (PWRs) (NUREG-1122, 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 PWR Catalog,

! along with the Operator Licensing Examiner Standards (NUREG-1021) and the
j hminar's < Handbook for Developing Operator Licensing Written Examinations
; (NUREG/BR-0122), will cover the topics listed under Title 10, Cods of Federal
| Regulations, Part 55 (10 CFR 55).

!
| De PWR Catalog contains approximately 5,100 knowledge and ability (K/A)
! statements for ROs and SRO: at PWRs. De catalog is organized into six major
j sections: Catalog Organization, Generic Knowledge and Ability Statements, Plant
| Systems, Emergency and Abnormal Plant Evolutions, Components and Theory.
:

I Revision 1 to the PWR Catalog represents a modification in form and content of the
! original catalog. The K/As were linked to their applicable 10 CFR 55 item numbers.
: Generic Knowledges and Abilities were expanded. Systems were organized into nine
! safety functions and the emergency and abnormal evolutions were reorganized and
; expanded. .
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SUMMARY OF SIGNIFICANT CHANGES

1 ORGANIZATION OF THE CATALOG CHANGES

1.1 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 55 were listed in the catalog to
reduce the need for cross referencing.

' 1.2 Stem statements linked to 10 CFR 55 items

'Ihe linkage of K/As to the 10 CFR 55.41, 43 and 45 requirements was done for two
reasons. First, the linkage to the 10 CFR item numbers was designed to help ensure
that the examinations include a iqrwitative sample from among the applicable

L items. Second, the linkage was designed to simplify the examiners task of defending
the content of a particular examination, should defense become me y.

4

1.3 Senior Resetor Operator (SRO) K/As identified

NUREG-1021, Rev. 7, " 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

. p identify the K/As that represented the higher license level. Differences in RO andJ

d 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 subjectivity from selection of higher license leve1 K/As.

1.4 Senior Resetor Operator Limited to Fuel Handling (IERO) discussion added
2

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.

. .,
,

xi NUREG-1122, Rev.1
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1.5 New catalog crganizatira was implemented.

'

1 ORGANIZATION OF THE CATALOG

2 GENERIC KNOWLEDGE AND ABILITIES (132)
| Conduct of Operations K/As
| Equipment Control K/As

Radiation Control K/As
i Emergency Procedures / Plan K/As

3 PLANT SYSTEMS (45) '1
: Knowledge Categories (K1 - K6)
'

Ability Categories (Al - A4)

4 EMERGENCY AND ABNORMAL PLANT EVOLUTIONS,

,

j Generic EPEs and APES (38) !

! Babcock and Wilcox EPEs and APES (17)
; Combustion Engineering EPEs and APES (7)

Westinghouse EPEs and APES (16)
Knowledge Categories (EK/AK 1 - EK/ AK3),

*

Ability Categories (EA/AA 1 - EA/AA 2)

! 5 COMPONENTS
; Component Knowledge Categories (8)

6 THEORY
l Reactor Theory Knowledge Categories (8)

Thermodynamics Knowledge Categories (10)

|
'

|

|

9
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__

1.6 Revised kn::wledge end ability stem statements for plant systems.

The knowledge and ability stem statements (categories) for plant systems were revisedO for consistency with the BWR catalog . This involved revising three knowledge stem
statements as shown below. h changes are underlined.

K3. Knowledge of the effect that a loss or malfunction of the (SYSTEM) will
have on the following:
(CFR 41.7 / 45.6)

K5. Knowledge of the ooerational implications of the following concepts as
they apply to the (SYSTEM):
(CFR 41.5 / 45.7)

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

1.7 Revised knowledge and ability stem statenwnts for emergency plant
evolutions.

The knowledge and ability stem statements (categories) for emergency plant
evolutions were revised for consistency with the BWR catalog. This involved
revising all five (5) knowledge stem statements as shown below: The changes are%

underlined..

EKl. Knowledge of the onerntinnal imnlicatinne of the following concepts as they
apply to the (EMERGENCY PLANT EVOLUTION):
(CFR 41.8 / 41.10 / 45.3)

EK2. Knowledge of the interrelations between (EMERGENCY PLANT
EVOLUTION) and the following:
(CFR 41.7 / 45.7) |

EK3. Knowledge of the reasons for the following resoone as they apoly to
(EMERGENCY PLANT EVOLUTION):
(CFR 41.5 / 41.10 / 45.6 / 45.13)

EA1. Ability to operate and / or monitor the following as they anply to
(EMERGENCY PLANT EVOLUTION):
(CFR 41.7 / 45.6)

EA2. Ability to determine and interpret the following as they apoly to
(EMERGENCY PLANT EVOLUTION):
(CFR 43.5 / 45.13)

xiii NUREG-1122, Rev.1
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2 GENERIC KNOWLEDGE AND ABIIII'IES CHANGES

2.1 De System Generic and Emergency Plant Evolution 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 local
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 merged into one section.

2.2 The new generic knowledge and abilities section was grouped into four (4)
topic areas.

These are generally administrative knowledge and abilities with broad application
acmss systems and operations. The four (4) topic areas listed below, were derived
from, NUREG-1021, ES-301.

1. Conduct of Operations K/As
2. Equipment Control K/As
3. Radiation Control K/As
4. Emergency Procedures / Plan K/As

2.3 Approximately one hundred (100) new generic K/As were added.

The new K/As were identifled through license examiner surveys and an independent
review of the catalog, NUREG 1021, licensee event reports and inspection reports.

3 SAFETY FUNCTIONS CHANGES

3.1 Consolidated Safety Functions to match BWR Catalog.
,

The eleven (11) old PWR safety functions were consolidated into nine (9) safety
functions. There were several reasons for this change.

First, NUREG-0737, Supplement I treated core cooling and heat removal from the
primary system as one safety function. It did not separate RCS heat removal from
secondary system heat transport as in the old safety functions IV and V. Therefore,
old safety functions IV and V were combined into new IV, Heat Removal From
Reactor Core.

Second, old Safety Function VIII, Control Air System focused on two plant service
systems rather than on a safety function. Safety functions have a broader context in
the operation of a plant. Therefore, old Safety Function VIII was consolidated into
new Safety Function VIII, Plant Service Systems.

O
NUREG-1122, Rev. I xiv
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'Ihlrd, cid Safety Function X, Auxiliary Thermal Systems focused on two specific
systems. Safety functions have a broader context in the operation of a nuclear power

O plant. Therefore, old Safety Function X was consolidated into new Safety Function
VIII, Plant Service Systems.

Fourth, a number of systems listed under old Safety Function XI: Indirect
Radioactivity Release Control were more applicable to Plant Service Systems.
Specifically fire protection and fuel handling systems did not fit neatly in Function
XI. Therefore, they were moved to Safety Function VIII, Plant Services Systems.

Fifth, old Safety Function XI, Indirect Radioactivity Release Control implies that
there is a direct radioactivity release control function when there is not. NUREG-
0737, Supplement 1 and the BWR catalog does not make the distinction between
direct and indirect releases. Therefore, the title of old Safety Function XI has been
changed in new Safety Function IX to Radioactivity Release.

3.2 Organized old Emergency Plant Evolutions to Section 4

Many of the emergency plant evolutions affected more than one safety function. In
addition, organizing the emergency plant evolutions by safety function did not provide
an ir.tegrated picture of the overall emergency and abnormal procedures networks at
PWRs. This change is discussed in more detail in Section 4 changes.

3.3 Moved System Generic K/As to new generic section 2

The old system generic K/As were removed from the individual system sections, and
relocated in the new Section 2, Generic Knowledge and Abilities Section. This was
done because a number of the old system generic K/As had plant wide applicability.

K3. Knowledge of the effect that a loss or malfunction of the (SYSTEM) will have
on the following:
(CFR 41.7 /45.6)

K5. Knowledge of the oneratianal imnlientiana of the following concepts as they
apply to the (SYSTEM):
(CFR 41.5 / 45.7)

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

O
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The knowledge and ability stem statements (categories) for emergency plant |
evolutions were revised f:r consistency with the BWR catalog. This involved

| revising all five (5) knowledge stem statements as shown below with the changes
underlined:

,

EKl. Knowledge of the operational implications following concepts as they apply to
the (EMERGENCY PLANT EVOLUTION) i

(CFR 41.8 / 41.10 / 45.3) |

EK2. Knowledge of the interrelations between ( EMERGENCY PLANT
| EVOLUTION) and the following:

(CFR 41.7 / 45.7)
|

| EK3. Knowledge of the reasons for the following resoonses as they acoly to
| (EMERGENCY PLANT EVOLUTION):

| (CFR 41.5 / 41.10 / 45.6. 45.13)

EAl. Ability to operate and / or monitor the following as they apply to I

(EMERGENCY PLANT EVOLUTION):
(CFR 41.7 / 45.6) i

| EA2. Ability to determine and interpret the following as they acoly to
| (EMERGENCY PLANT EVOLUTION):

(CFR 43.5 / 45.13)

3.4 Consolidated multi-mode plant system K/As.

This change was made for several reasons. First, only ten (10) for the forty five (45)|

plant systems were organized in more than one mode. This created inconsistency in
| the way the tasks and K/As associated with the plant system were presented within the

catalog. This also resulted in K/A duplication (e.g. 28 duplicate K/As in ECCS).
1

As result of this change, duplicate K/As were eliminated and the remaining K/As
were organized into one section per system. The systems affected by this change are
listed below:

1. Control Rod Drive System
| 2. Chemical and Volume Control System
| 3. Reactor Coolant System
| 4. Emergency Core Cooling System

5. Main Turbine Generator System

| 6. Condensate System
7. Containment Spray System
8. Emergency Diesel Generator

i 9. Component Cooling Water System
10. Circulating Water System.

O
;

| NUREG-1122, Rev.1 xvi
|
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,

j 4 EMERGENCY (EPE) AND ABNORMAL PLANT EVOLUTIONS (APE)
CHANGES,

1

3 4.1 he old EFEs wen organized into generic EPEs and APES.
:

i The old EPEs represented a mix of EPE: and APES In the context of the K/A
i catalog an EPE is any condition, event or symptom which leads to entry into
i emergency operating procedures (EOPs). An APE is any degraded condition, event
! or symptom not leading directly to an EOP entry condition nor related to an
4 operational condition as: power operation, hot shutdown, start-up, shutdown and

refueling.

4.2 All emergency plant evolutions (EPEs) and abnormal plant evolutions (APES)
wem consolidated in new Section 4.

He original PWR catalog listed 7 EPEs and 31 APES in the individual safety function
sections. His method of organizing the EPEs and APES did not accommodate
integrative situations crossing several plant systems and or safety functions. The
consolidated organization in Section 4 is designed to accommodated integrative
evolutions.

4.3 Vendor specific EPEs and APES wen added to Section 4.

He old EPEs did not address the EPE and APE differences imposed by vendor
specific technologies and procedures. As a result,40 new vendor specific APES and
APES were added.

5 COMPONEN'IS CHANGES

5.1 Component K/As were linked to 10 CFR ltem numbers.

6. THEORY CHANGES

6.1 Reactor Deory and Hermodynamics theory K/As wem linked to 10 CFR
ltems numben.

,

i

|
|

O
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1 ORGANIZATION OF THE

CATALOG
1.1 Introduction

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Pressurized
Water Reactors (PWR) NUREG-1122, 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 Items

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). All knowledge and abilities
(K/As) in this catalog are directly linked by item number to 10 CFR 55. !

t

\ 1.3 Written RO Ernmination Items

The items for 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 reactor 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, 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.

G
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(5) Facility opeisting 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 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
knowledge that do not vary significantly among reactors of the same type (NUREG-
1021, ES-205). The GFE covers components, reactor theory, and thermodynamics
knowledge. The component knowledge items are derived from 10 CFR 55.41(b)
items 3 and 7. Reactor theory knowledge items are derived from 10 CFR 55.41(b)1.

'

Thermodynamic knowledge items are derived from 10 CFR 55.41(b)l4.

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, pla:it 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.
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1.4 Wdtten SRO Fmamtmatlan. Items

The items 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 I

'
approximately twenty Ave percent (25%) higher license level K/As from the seven p)
items listed under 10 CFR 55.43 (b). Approximately seventy five percent 65%) of
the SRO K/As may be derived from the 10 CFR 55.41 (b) RO K/As. The seven p)
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) Radiatinn 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 procederes 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.

(7) Fuel handling facilities and procedures.

1.5 Operating RO and SRO Framinattan Items i

The items for operating tests for RO: and SROs are presented in 10 CFR 55.45 (a).
3

The guidance for preparation of the operating examinations is presented in NUREG-
1021, ES-301. The operating examination should include a wyresentative selection of
K/As derived from thirteen (13) items under 10 CFR 55.45 (a). The examination
should include a h*=d 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.
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(2) Manipulate the console controls as required to operate the facility between
shutdown and designated power levels.

,

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

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

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

(6) Perform control manipulations required to obtain desired operating results 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 j

(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.

O
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i
i

. 1.6 Senior Operaton Umhed to Fuel Handling Rummination Specifications
i ,

!
4

~

The specifications for examinations for Senior Operators Limited to Fuel Handling I;

(LSRO) am 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. Thisi

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 5 and 6.
4

! 1.7 Organizatica of the PWR Catalog

) ne Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Pressurized
Water Reactors is organi=d into six major sections. Knowledge and ability
statements (K/As) are grouped according to the major section to which they pertain,2

nis organization is shown schematically below.
;

1 ORGANIZATION OF THE CATALOG

2 GENERIC KNOWLEDGE AND ABILITIES (132)
i Conduct of Operations K/As |

Equipment' Control K/As'

;O Radiation Control K/As
V Emergency Procedures / Plan K/As )

3 PLANT SYSTEMS (45)
Knowledge Categories (K1 - K6)

! Ability Categories (Al - A4) |

4 EMERGENCY AND ABNORMAL PLANT EVOLUTIONS
'

Generic EPEs and APES (38) ,

Babcock and Wilcox EPEs and APES (17) |
Combustion Eneinaaring EPEs and APES (7)
Westinghouse EPEs and APES (16)
Knowledge Categories (EK/AK 1 - EK/ AK3) I

Ability Categories (EA/AA 1 - EA/AA 2)

5 COMPONENTS
Component Knowledge Categories (8)

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

s
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1.8 GENERIC KNOWLEDGE AND ABILITIES

These are generally administrative knowledge's and abilities with broad application
across systems and operations. They are listed in Section 2 of the FWR 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," may be used to evaluate the
applicant's knowledge of the daily operation of the facility. The types ofinformation
covered under this category may include for example, shift turnover or temporary
modification procedures.

The generic K/As for " Equipment Control " address the administrative activities
associated with the management and control of plant systems and equipment. |
Examples of the types of information evaluated under this topic include maintenance j
and temporary modifications of systems.

1

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 ofinformation that should be evaluated under this i

topic are knowledge of significant radiation hazards or radiation work permits.

l
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 SYSTE!ES

1.9.1 Plant system organization by safety function

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

1. Reactivity Control
2. Reactor Coolant System Inventory Control
3. Reactor Pressure Control
4. Heat Removal From Reactor Core
5. Containment Integrity
6. Electrical
7. Instrumentation
8. Plant Service Systems
9. Radioactivity Release.

Forty five (45) plant systems have been included in the PWR Catalog based on their
relationship and importance to nine (9) safety functions. Table 1 contains a list of
these plant systems, arranged within safety function. It should be noted that three
plant systems (Reactor Coolant System, Chemical and Volume Control System, and
Emergency Core Cooling System) each contribute to two (2) safety functions. Also,p because the emergency plant evolutions are linked to more than one system, they have
been listed separately under the appropriate, related function. Each system has as

three-digit identifier. 'Ihe identifier are the same as those used by INPO. See
Section 3 of the PWR catalog for the delineation's of YJAs for the plant systems.

Table 1
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

001 Control Rod Drive System
004 Chemical and Volume Control System
014 Rod Position Indication System

Safety Function 2: Reactor Coolant System Inventory Control

002 Reactor Coolant System
004 Chemical and Volume Control System
006 Emergency Core Cooling System
011 Pressurizer Level Control System
013 Engineered Safety Features Actuation System

T
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Safety Function 3: Reactor Pressure Control

006 Emergency Core Cooling System
010 Pressurizer Pressure Control System

Safety Function 4: Heat Removal From Reactor Core

PRIMARY SYSTEM

002 Reactor Coolant System
003 Reactor Coolant Pump System
005 Residual Heat Removal System
035 Steam Generator System

SECONDARY SYSTEM

039 Main and Reheat Steam System
041 Steam Dump System and Turbine Bypass Control
045 Main Turbine Generator System
055 Condenser Air Removal System
056 Condensate System
059 Main Feedwater System
061 Auxiliary / Emergency Feedwater System
076 Service Water System

Safety Function 5: Containment Integrity

007 Pressurizer Relief Tank / Quench Tank System
022 Containment Cooling System
025 Ice Condenser System
026 Containment Spray System
027 Containment Iodine Removal System
028 Hydrogen Recombiner and Purge Control System
103 Containment System

Safety Function 6: Electrical

062 A.C. Electrical Distribution
063 D.C. Electrical Distribution

i 064 Emergency Diesel Generators

O
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I

Safety 1%nction 7: Instrumentation

d
012 Reactor Protection System
015 Nuclear Instrumentation System
016 Non-Nuclear Instrumentation System

017 In-Core Temperature Monitor System
072 Area Radiation Monitoring System
073 Process Radiation Monitoring System

Safety Function 8: Plant Service Systems

008 Component Cooling Water System
029 Containment Purge System'

033 Spent Fuel Pool Cooling System
034 Fuel Handling Equipment System
075 Circulating Water System
078 Instrument Air System
079 Station Air System
086 Fire Protection System

Safety Function 9: Radioactivity Release |

068 Liquid Radwaste System
i

071 Waste Gas Disposal System
l

1.9.2 Plant system K/A stem statements

'Ihe 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 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 2 below:

|

,

|
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Table 2
Knowledge and Ability Stem Statements for Plant Systems

Knowledge Stem Statements

Kl. Knowledge of the physical connections and/or cause-effect relationships
between (SYSTEM) and the following:
(CFR 41.2 to 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:
(CFR 41.7 / 45.6)

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

K5. Knowledge of the operational implications of the following concepts as they
apply to the (SYSTEM):
(CFR 41.5 / 45.7)

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

Ability Stan Staternante

A1. 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 /43.5/ 45.3/45.13)

A3. Ability to monitor automatic operations of the (SYSTEM) including:
(CFR 41.7 / 45.5)

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

O
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1.10 EMERGENCY AND ABNORMAL PLANT EVOLUTIONS

1.10.1 Generic and Vendor Speelfic EPEs and APES

Section 4 of the PWR catalog contains generic and vendor specific emergency plant i
evolutions (EPEs) and Abnormal Plant Evolutions (APES). The listing of EPEs and '

APES was developed to include those integrative situations crossing several plant
systems and/or safety functions.

An emergency plant evolution is any condition, event or symptom which leads to )
entry into Emergency Operating Procedures (EOPs). An abnormal plant evolution is i

any degraded condition, event, or symptom not directly leading to an EOP entry
condition. j

i

It is recognized that for each condition, there are degrees of severity. The EOP entry
conditions were used as the bases for classifying a condition either as an EPE or an |

APE.. Any abnormal condition which degrades as to threaten the plant safety will
resulting in entry into the EOPs is treated as an emergency condition.

Table 4 contair:s a list of emergency and abnormal plant evolutions included in the
PWR catalog. W.ithin PWRs, there are three nuclear steam system supply (NSSS)
vendors, Babcock and Wilcox, Combustion Engineering, and Westinghouse. Then NSSS vendors have EPEs and APES that are common to all three vendors, and theyV have evolutions that are vendor specific. Therefore, this Section 4 is organized by
generic and vendor specific EPEs and APES.

The EPEs and APES have a unique three-digit evolution number.

Table 3
EMERGENCY AND ABNORMAL PLANT EVOLUTIONS

Generic Emergency Plant Evolutions (EPEs)

007 Reactor Trip
009 Small Break LOCA
011 Iarge Break LOCA
029 Anticipated Transient Without Scram (A1WS)
038 Steam Generator Tube Rupture
055 Station Blackout
074 Inadequate Core Ceding

O
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Generic Abnormal Plant Evolutions (APES)

001 Continuous Rod Withdrawal
003 Dropped Control Rod
005 Inoperable / Stuck Control Rod
008 Pressurizer Vapor Space Accident
015 Reactor Coolant Pump Malfunctions
017 Reactor Coolant Pump Malfunctions (Loss of RC Flow)
022 Loss of Reactor Coolant Makeup
024 Emergency Boration
025 Loss of Residual Heat Removal System
026 Loss of Component Cooling Water
027 Pressurizer Pressure Control System Malfunction
028 Pressurizer I2 vel Control Malfunction
032 Loss of Source Range Nuclear Instrumentation
033 Loss of Intermediate Range Nuclear Instrumentation 4

036 Fuel Handling Incidents I
037 Steam Generator Tube Leak j
040 Steam Line Rupture 1

051 Loss of Condenser Vacuum
054 Loss of Main Feedwater
056 Ioss of Off-Site Power
057 Ioss of Vital AC ElectricalInstrument Bus
058 Iess of DC Power
059 Accidental Liquid Radwaste Release
060 Accidental Gaseous Radwaste Release
061 Area Radiation Monitoring (ARM) System Alarms
062 Le2s of Naclear Service Water
065 Loss of Tastrument Air
067 Plant File on Site
068 Control Room Evacuation
069 Loss of Containment Integrity
076 High Reactor Coolant Activity

|

9
NUREG-1122, Rev.1 1 12



. _ _ _ - . _ _ _ _ _ . . _ _ _ _ . _ _ _ - _ . _ . _ _ _.__ _. , _ _ _ - . _ . . _

;

}
i
i

! Babcock and Wilcor EFEs / APES
E02 Vital System Status Verification ,

'
E03 Inadequate Subv= Hag Margin;

; E04 Inadequate Heat Transfer )
j E05 Excessive Heat Transfer >

| E08 LOCA Cooldown )
! E09 Natural Circulation Operations
j E10 Post-Trip Stabilization
; E13 EOP Rules

E14 EOP Enclosures
A01 Plant Runback

j A02 Ims: of NNI-X
j A03 loss of NNI-Y

A04 Turbine Trip;

A05 Emergency Diesel Actuation
A06 Shutdown Outside Control Room
A07 Flooding
A08 Refueling CanalImel Decrease

Combustion F=g-__ : ' ;; Emergency and Abnormal Plant Evolutions-

-

E02 Reactor Trip Recovery
E05 Excess Steam Demand
E06 Imss of Feedwater
E09 Functional Recovery
All RCS Overcooling
A13 Natural Circulation Operations
A16 Excess RCS Leakage

p
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Wadinghouse Emergency and Abnonnal Plant Evolutions
E02 SI Termination
E03 LOCA Cocidown and Depressurization
E04 LOCA Outside Containment
E05 Ioss of Secondary Heat Sink
E06 Degraded Core Cooling
E07 Saturated Core Cooling
E08 Pressurized Thermal Shock
E09 Natural Circulation Operations
E10 Natural Circulation with Steam Void in Vessel with/without RVLIS
E11 Loss of Emergency Coolant Recirculation
E12 Uncontrolled Depressurization of all Steam Generators
E13 Steam Generator Overpressure
E14 High Containment Pressure
EIS Containment Flooding
E16 High Containment Radiation

1.10.2 K/A stem statements for EPEs and APES

The information delineated within each emergency plant 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 3 below:

O
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1

4

Table 4
i Knowledge and Ability Stem Si=*Ma for

E=..py Plant Evolutions

Knowledge Stem Statements

EKl. ICnowledge of the operationalimplications of the following concepts as
they apply to the loss of (SYSTEM):
(CFR 41.8 / 41.10 / 45.3)

EK2. Knowledge of the interrelations between the loss of (SYSTEM) and the
following:

) (CFR 41.7 / 45.7)

EK3. Knowledge of the reasons for the following responses as they apply to
the loss of (SYSTEM):
(CFR 41.5,41.10 / 45.6 / 45.13)

Ability Stem Statements

EA1. Ability to operate and / or monitor the following as they apply to
the loss of (SYSTEM):
(CFR 41.7 / 45.5 / 45.6)

EA2. Ability to determine and interpret the following as they apply to
the loss of(SYSTEM):
(CFR: 43.5 / 45.13)

1.11 COMPONENTS

NUREG-1021 General Fundamentals Examination section ES-205 lists eight (8)
categories of components. The eight (8) categories of components, for which
additional knowledge statements are n==ry are listed below and delineated in
Section 5 of the PWR 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 identified in NUREG-1021, and 10
CFR 55.41 (b) item number. See Table 5 below.

O
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Table 5
Components

191001 Valves (CFR 41.3)
191002 Sensors and Detectors ( CFR 41.7)
191003 Controllers and Positioners (CFR 41.7)
191004 Pumps (CFR 41.3)
191005 Motors and Generators (CFR 41.7)
195006 Heat Exchangers and Condensers (CFR 41.4)
195007 Demineralizers and Ion Exchangers ( CFR 41.3)
195008 Breakers, Relays, and Disconnects (CFR 41.7)

1.12 THEORY

NUREG-1021, General Fundamentals Examination section, ES-205, lists seventeen
(17) theory items. These items are delineated in Section 6 of the PWR Catalog.
These theory topics represent general fundamental concepts related to plant operation.
Each theory topic has the same six (6) digit code number identified in NUREG-1021.
The applicable 10 CFR 55 item number is provided for Reactor Theory and
Thermodynamics Theory.

Reactor Theory (CFR 41.1)

192001 Neutrons
192002 Neutron Life Cycle
192003 Reactor Kinetics and Neutron Sources
192004 Reactivity Coefficients
192005 Control Rods
192006 Fission Product Poisons
192007 Fuel Depletion and Burnable Poisons
192008 Reactor Operational Physics

Hermodynamics %eory (CFR 41.14)

193001 Thermodynamic Units and Properties
193003 Steam
193004 Thermodynamic Process
193005 Thermodynamic Cycles
193006 Fluid Statics and Dynamics
193007 Heat Transfer
193008 Thermal Hydraulics
193009 Core Thermal Limits
193010 Brittle Fracture and Vessel Thermal Stress

O
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| 1.13 IMPORTANCE RATINGS
!

! Importance, in this context, included direct and indirect impact of the K/A on safe
j plant operadon 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. Dese ratings reflect
| averacte ratings of individual NRC and utility panel members. De rating scale is
; presented in Table 6.

| Table 6
i RO and SRO Impodance Ratings

!
Datine Imnartance for safe nnevntinn

i 5 Essential'
4 Very important
3 Fairly important
2 Oflimited importance
1 Insignificant Importance,

j Indienten variability in the reenanaam*

di
j Herefore, 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
j as inayrvriate content for NRC licensing examinations. (See below for

qualifications of importance ratings related to variability of the ratings and plant
: specific data.)

!

{ 1.13.1 Asterisk and Question Ratings

|
| Some importance ratings are followed by an asterisk (*) or question mark (?). These
j marks indicate variability in the rating responses. An astedsk indicates that the rating

! spread was very broad. An asterisk can also signify that more than 15 percent of the
j raters indicated that the knowledge or ability is not required for the RO/SRO position
j 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.,

]
| 1.13.2 Difference Ratings

| A dagger (t) to the left of an individual knowledge or ability statement indicates that
1
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more than 20 percent of the raters indicated that the icyc1 of knowledge or ability
required by an SRO is different than the icycl of knowledge or ability required by an
RO. IN 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

APE abnormal plant evolution
AFAS auxiliary feed actuation signal
AFW auxiliary feedwater system
ALARA as low as reasonably achievable
AOV air operated valve
ARM area radiation monitoring system
ATWS anticipated transient without scram
BIT boron injection tank
BWST borated water storage tank
CARS condenser air removal system
CAT chemical addition tank
CCS containment cooling system
CCWS component cooling water system
CEA control element assembly (Combustion Engineering)
CIRS containment iodine removal system
COLSS core operating limit support system
CPS containment purge system

.

O
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i
i

! 1.14 ACRONYMS AND TERMS (Continued)
|

!

j CRDM control rod drive motor
i CRDS control rod drive system
: CRT cathode ray tube

Crud corrosion product material floating in system;

i CSAS containment spray actuation signal
i CSS containment spray system
j CVCS chemical and volume control system
i D/G diesel generator

i D/P differential pressure
i DNB departure from nucleate boiling
i ECCS emergency core cooling system
i ECP estimated critical position
i EDG emergency diesel generator
! EPE emergency plant evolution
! ESF engineered safety feature
! ESFAS engineered safety features actuation system
i FHES fuel handling equipment system
i FPS fire protection system
3 HPI high pressure injection
! HRPS hydrogen recombiner and purge control system
{ HVAC heating, ventilation and air conditioning

'

{ IAS instrument air system
j I&C instrumentation and control

ICS integrated control system (Babcock and Wilcox)
INPO Institute of Nuclear Power Operation,

! ITMS in-core temperature monitor system
: JTA job-task analysis

K/A knowledge and ability
K-effective suberitical multiplication factor4

j LOCA loss of coolant accident
i LPI low pressure injection

| LRS liquid radwaste system
j LVDT linear variable differential transformer

MFW main feedwner4

I M/G motor gar.erator
i MOV rr.o'.or operated valve

| MRSS main and reheat steam system
: MSIV main steam isolation valve 1

j MTC moderator temperature coefficient
; MT/G main turbine generator

I

i
i

i

1
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:

1.14 ACRONYMS AND Tt.RIviS (Continued)

! 9
i NIS nuclear instrumentation system

NNI non nuclear instrumentation;
i

; NPSH net positive suction head |
NRC Nuclear Regulatory Commissien
P&ID piping and instrumentation diagram

i PDIL power dapendant insertion limit

| PEO plant equipment operator |
8 PORV power operated relief valves |

PPDIL pre-power dependant insertion limit i
; PRM process radiation monitor

| PRT pressurizer relief tank
; FTS pmssurized thermal shock

|

. PWR pressurized water reactor
i PZR pressurizer |

1 PZR LCS pressurizer level control system |
j PZR PCS pressurizer pressure control system I

i RCP reactor coolant pump |

; RCS reactor coolant system I

rem roentgen equivalent man.

RHR residual heat removal,

j RMS radiation monitoring system
RO reactor operator
RPI rod position indication
RPS reactor protection system4

RWST refueling water storage tank,

i SAS station air system

| SDS steam dump system I

: SFPS spent fuel pool cooling system
S/G steam generator
S/GB steam generator blowdown
SCR silicon controlled rectifler
SDM shutdown margin
SIS safety injection system
SME subject matter expert
SOP standard operating procedure
SRO senior reactor operator
SS shift supervisor
SUR startup rate

O
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1.14 ACRONYMS AND TERMS (Continued)

O
SWS service water system
T-ave average reactor coolant temperature
T-cold measured temperature ofinlet
T/G turbine generator
T-ref reference temperature for RCS
UHI upper head injection
VARS volt-amperes reactive
VCT volume control tank
WGDS waste gas disposal system

:

O
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!O 2.o osssaic xxowtsooss iso
i AMLMES
:
i

i

2.1 Conduct of Operations

2.1.1 Knowledge of conduct of operations requirements.
,

j (CFR: 41.10 / 45.13)

|
IMPORTANCE RO 3.7 SRO 3.8

i 2.1.2 Knowledge of operator responsibilities during all modes of plant operation.
! (CFR: 41.10 / 45.13)
j IMPORTANCE RO 3.0 SRO 4.0
1

2.1.3 Knowledge of shift turnover practices.
i (CFR: 41.10 / 45.13)
j IMPORTANCE RO 3.0 SRO 3.4
i

! 2.1.4 Knowledge of shift staffing requirements.
(CFR: 41.10 / 43.2)4

! IMPORTANCE RO 2.3 SRO 3.4
;

!
;. 2.1.5 Ability to locate and use procedures and directives related to shift staffing
j and activities,

i (CFR: 41.10 / 43.5 / 45.12)
i IMPORTANCE RO 2.3 SRO 3.4 |

| |

! 2.1.6 Ability to supervise and assume a management role during plant transients
i and upset conditions.
| (CFR: 43.5 / 45.12 / 45.13) ;

j IMPORTANCE RO 2.1 SRO 4.3
:

{ 2.1.7 Ability to evaluate plant performance and make operationaljudgments
j based on operating 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

O
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2.1 Conduct of Operations (continued)

2.1.9 Ability 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)

IMPORTANCE 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

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 R O 2.9 SRO 2.8

.

1

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

IMPORTANCE RO 3.5 SRO 3.6
i

$

O
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1

2.1 Conduct of Orerations (continued)

2.1.18 Ability to make accurate, clear and concise logs, records, status boards,
and reports.

(CFR: 45.22 / 45.13)
IMPORTANCE RO 2.9 SRO 3.0

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 4.3 SRO 4.2

2.1.21 Ability to obtain and verify controlled procedum 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
all 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 refennce materials such as graphs,
monographs, and tables which contain performance data.

(CFR: 41.10 / 43.5 / 45.12)
IMPORTANCE RO 2.8 SRO 3.1 l

2.1.26 Knowledge of non-nuclear safety procedures (e.g. rotating equipment,
electrical, high temperature, high pmssure, caustic, chlorine, oxygen and
hydrogen).

(CFR: 41.10 / 45.12)
IMPORTANCE RO 2.2 SRO 2.6

O
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2.1 Conduct of Operations (continued)

2.1.27 Knowledge of system purpose and or function.
(CFR: 41.7) 1

IMPORTANCE RO 2.8 SRO 2.9 '

2.1.28 Knowledge of the purpose and function of mdor 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 3.4 SRO 3.3

2.1.30 Ability to locate and operate components, including local controls.
(CFR: 41.7 / 45.7)

IMPORTANCE RO 3.9 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 P.O 4.2 SRO 3.9

2.1.32 Ability to explain and apply all system limits and precautions.
(CFR: 41.10 / 43.2 / 45.12)

IMPORTANCE RO 3.4 SRO 3.8

2.1.33 Abt2*y te 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

O
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l

2.2 Equipment Control l

2.2.1 Ability to perform pm-startup procedures for the facility, including
operating those controls samaciated with plant equipment that could affect
mactivity.
(CFR: 45.1)
IMPORTANCE RO 3.7 SRO 3.6

2.2.2 Ability to manipulate the console controls as aquired 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
dhfennees between units.
(CFR: 41 / 43 / 45)

IMPORTANCE RO 3.1 SRO 3.3

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 experknents 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 determlatag if the proposed change, test, or
emeriment involves an unreviewed safety question.
(CFR: 43.3 / 45.13)

IMPORTANCE RO 1.8 SRO 3.3

O
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2.2 Equipment Control (Continued)

2.2.9 Knowledge of the process for determining if the proposed change, test or
experknent increases the probability of occurrence or consequences of an
accident during the change, test or experknent.
(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 experknent. '

(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 3.4

2.2.13 Knowledge of tagging and clearance procedures. |

(CFR: 41.10 / 45.13) |
IMPORTANCE RO 3.6 SRO 3.8 i

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*

2.2.17 Knowledge of the process for managing maintenance activities during
power operations.

(CFR: 43.5 / 45.13)
IMPORTANCE RO 2.3 SRO 3.5

O
NUREG-ll22, Rev. I 26

_



._

2.2 Equipment Control (Ccntinued)

2.2.18 Knowledge of the process for managing maintenance activities during
shutdown operations.

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

2.2.19 Knowledge of maintenance work order mquirements.
(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.
(CFR: 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

0 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

2.2.26 Knowledge of refueling administrative requirements.
(CFR: 43.5 / 45.13)

IMPORTANCE RO 2.5 SRO 3.7

2.2.27 Knowledge of the refueling process.
(CFR: 43.6 / 45.13)

IMPORTANCE RO 2.6 SRO 3.5

O
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2.2 Equipment Control (Continued)

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 suppod of fueling operations,
and suppoding instrumentation.

(CFR: 45.12)
IMPORTANCE RO 3.5 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 R O 2.5 SRO 2.9

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* j

O
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2.3 Radiation Control

2.3.1 Knowledg3 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 l

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 exposum lhnits and contamination control,
including pennissible 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 arquirements for reviewing and approving release
permits.
(CFR: 43.4 / 45.10)

IMPORTANCE RO 2.1 SRO 3.1
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 I

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

2.3.9 Knowledge of the process for performing a containment purge.
(CFR: 43.4 / 45.10)

IMPORTANCE RO 2.5 SRO 3.4

O
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2.3 Radiation Control (Continued)

2.3.10 Ability to perform procedures to reduce excessive levels of radiation and |

..ard . , ~ - - .xP.s.re.
:

(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

i

e

i

|

|
,

|
|

|
|

t

i O
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;|

2.4 Emergency Procedures / Plan:
i

f 2.4.1 Knowledge of EOP entry conditions and inunediate action steps.
J (CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 4.3 SRO 4.6

| 2.4.2 Knowledge of system set points, interlocks and automatic actions
i associated with EOP entry conditions.
j (CFR: 41.7 / 45.7 / 45.8)
j Note: The issue of setpoints and automatic safety features is not specifically
j covered in the systems sections).

] IMPORTANCE RO 3.9 SRO 4.1
4

.! 2.4.3 Ability to identify post-accident instrumentation.
j (CFR: 41.6 / 45.4)
j IMPORTANCE R O 3.5 SRO 3.8
2
'

2.4.4 Ability to recognize abnormal indications for system operating parameters
i

which are entry-level conditions for emergency and abnormal operating
proceduns.,

1 (41.10 / 43.2 / 45.6)
! IMPORTANCE RO 4.0 SRO 4.3 |
; |
j 2.4.5 Knowledge of the organization of the operating procedures network for |

nonnal, abnormal, and emergency evolutions.
! (CFR: 41.10 / 43.5 / 45.13)
j IMPORTANCE RO 2.9 SRO 3.6

,

i !
) 2.4.6 Knowledge symptom based EOP mitigation strategies.
j (CFR: 41.10 / 43.5 / 45,13)
j IMPORTANCE RO 3.1 SRO 4.0
4 !

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

,

I
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. IDCA
or loss of RHR) mitigation strategies.
(CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 3.3 SRO 3.9
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I
2.4 Emergency Procedures / Plan (Continued)

| O2.4.10 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 3.4 SRO 3.9

2.4.13 Knowledge of crew roles and responsibilities during EOP flowchart use.
(CFR: 41.10 / 45.12)

IMPORTANCE RO 3.3 SRO 3.9 |

2.4.14 Knowledge of general guidelines for EOP flowchart use.
(CFR: 41.10 / 45.13)

IMPORTANCE RO 3.0 SRO 3.9

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

O
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2.4 Emergency Procedures / Plan (Continued) |

2.4.20 Knowledge of operational haplications of EOP warnings, cautions, and
notes.

(CFR: 41.10 / 45.13) |

IMPORTANCE RO 3.3 SRO 4.0

2.4.21 Knowledge of the parameters and logic used to ==== the status of safety
functions including: l

|1. Reactivity control
2. Core cooling and heat removal
3. Reactor coolant system integrity
4. Containment conditions
5. Radioactivity release control.
(CFR: 43.5 / 45.12)

IMPORTANCE RO 3.7 SRO 4.3

2.4.22 Knowledge of the bases for prioritizing safety functions during
abnormal / emergency operations.

(CFR: 43.5 / 45.12)
IMPORTANCE RO 3.0 SRO 4.0

2.4.23 Knowledge of the bases for prioritizing emergency procedure
haplementation 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 I

I

2.4.25 Knowledge of fim protection procedures. |

(CFR: 41.10 / 45.13)
IMPORTANCE RO 2.9 SRO 3.4

2.4.26 Knowledge of facility protection requirements including fire brigade and
portable 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

O
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i

2.4 Emergency Procedures / Plan (Continued)

2.4.28 Knowledge of proceduns relating to emergency response to sabotage.
(CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 2.3 SRO 3.3

2.4.29 Knowledge of the emergency plan.
(CFR: 43.5 / 45.11)

IMPORTANCE RO 2.6 SRO 4.0

2.4.30 Knowledge of which events related to system operations / status should be
i reported to outside agencies.
l (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 3.3 SRO 3.4

2.4.32 Knowledge of operator nsponse to lom of all annunciators.
(CFR: 41.10 / 43.5 / 45.13)

IMPORTANCE RO 3.3 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

.

O
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2.4 Emergency Procedures / Plan (Continued)

2.4.37 Knowledge of the lines of authority during an emergency.
(CFR: 45.13)

IMPORTANCE RO 2.0 SRO 3.5

2.4.38 Ability to take actions called 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
imphenant=*1an..

(CFR: 45.11)
IMPORTANCE RO 3.3 SRO 3.1

2.4.40 Knowledge of the SRO's nsponsibilities in emergency plan
implementation.

(CFR: 45.11)
IMPORTANCE RO 2.3 SRO 4.0

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

IMPORTANCE RO 2.3 SRO 4.1

2.4.42 Knowledge of emergency response facilities.
(CFR: 45.11)

IMPORTANCE RO 2.3 SRO 3.7

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

IMPORTANCE RO 2.8 SRO 3.5 |

2.4.44 Knowledge of emergency plan protective action neommendations.
(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 SRO 3.6

2.4.46 Ability to verify that the alarms am consistent with the plant conditions.
(CFR: 43.5 / 45.3 / 45.12)

O IMPORTANCE RO 3.5 SRO 3.6 '
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2.4 Emergency Procedures / Plan (Continued)

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 actions and directives |

; affect plant and system conditions.
; (CFR: 43.5 / 45.12) i
2 IMPORTANCE RO 3.5 SRO 3.8 ;

i |
t 2.4.49 Ability to perform without reference to procedures those actions that

1
'

require immediate operation of system components and controls.
(CFR: 41.10 / 43.2 / 45.6),

' IMPORTANCE RO 4.0 SRO 4.0
L

2.4.50 Ability to verify system alarm setpoints and operate controls identified in;

the alarm response manual.
j (CFR: 45.3)
i IMPORTANCE RO 3.3 SRO 3.3

;

|

.

4
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4

i

!

.

O
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001 Control Rod Drive System

O
TASK: Perform full-length control rod assembly drop time tut

Disconnect and connect control rod drive shaA from control rod
Perform safety group taansfer operations between the de hold and
amiliary power supplies
Operate control rods to shape axial power
Perform individual rod transfer operations between the normal and
auxiliary power supplies
Perform regulating group transfer operations between the normal
and auxiliary power supplies
De-energias a CRDM
operate control rods manually while the reactor is at power (Mode 1)

Establish initial conditir a fer reactor startup
Perform estunatad crit' cal position calculations
Perform control rod programming verification
Start up the CRDS
Perform rod group latch.ng and position indication alignment
Manually trip the reactor
Adjust overlap between sequential rods
Perform a shutdown group withdrawal
Operate the CRDS to bring the reactor critical
ShiA the control sod drive mode of control from manual sequential
to automatic seqiumtial
ShiA the control rod drive mode between automatic and manual
group or manual individual
ShiA the control rod drive mode betwee manual group or manual
individual and manual sequential
Operate the CRDS to shut down the reactor
Secure rod drive M/G sets
Shut down the CRDS
Start up rod drive M/G sets
Perform SDM calculations
Recover from a sequence inhibit situation
Level a control rod while in the automatic mode of control

I
\
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SYSTEM: M1 Control Rod Drive System

k IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowlege of the physical ca==ac+1a== and/or cause-
effect relationships between the CRDS and the following
systems:

(CFR: 41.2 to 41.9/45.7 to 45.8)

1
K1.01 CCW......................................... 3.0* 3.2*
K1.02 CVCS 3.6* 3.7 *........................................

K1.03 CRDM........................................ 3.4 3.6
K1.04 RCS.......................................... 3.2* 3.4*
Kl.05 NIS and RPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.4.

K1.06 WODS........................................ 1.7* 2.0*
K1.07 Quench tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7* 2.1*
Kl.08 CCWS: amat be shut down to prevent makaastion on

CRDM atators 2.2* 2.4*...................................

K1.09 CCWS must be cut in before energmng CRDS . . . . . . . . . . . . . . . 2.8 * 3.1*

K2 K----it of bus power supplies to the following:
(CFR: 41.7)

K2.01 One-line diagram of power supply to M/O sets. . . . . . . . . . . . . . . . 3.5 3.6
K2.02 One-line diagram of power supply to trip breakers 3.6 3.7.............

K2.03 One-line diagram of power supplies to logic circuits . . . . . . . . . . . . 2.7 * 3.1

K2.04 Control rod lift coil... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.7
K2.05 M /O sets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.5.......

K2.06 Circuit breakers. .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.8,

K2.07 Sensors and detectors... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
#

K2.08 Motors............................................ 1.7 2.1

K3 C ;' '.- of the effect that a loss or malfunction of the CRDS will have-

on the following: (CFR: 41.7/45.6)
:

; K3.01 CVCS 2.9* 3.0*........................................

,
K3.02 RCS.......................................... 3.4* 3.5

3 K3.03 CCW......................................... 2.2* 2.4 *

1 K4 Knowledge of CRDS design feature (s) and/or interlock (s) which provide
for the following: (CFR: 41.7)

,

1

j K4.01 Rod position indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3,8

K4.02 Control rod mode select control (movement control)...... 3.8 3.84 .........

; K4.03 Rod control logic. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 3.8
K4.04 Circuitry and principle of operation for LVDT or reed

y
'

switch. . ...... 2.5 2.8....................................

,

i N
4

%

4
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SYSTEM: 001 Control Rod Drive Systaan

O
; K4.05 Bo. Mon and dilution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39* 3.9*

K4.06 Iulicaeo of what caused reactor trip (first-out panel) . . . . . . . . . . . 3.7 4.2
K4.07 Red stops 3.7 3.8.....................................

K4.08 Pievention oi $xcessive rod movement . . . . . . . . . . . . . . . . . . . . . 3.2* 3.4
K4.09 R covery of drt,,ved rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1

,

| K4.10 Tiip tipals that wMd prevent reset of reactor trip signals . . . . . . . . 3.6 3.8
; K4.h Raer:ing of CRDM drcuit breakers . . . . . . . . . . . . 2.7 2.9.........

K412 Re-zeroms rod domam: position counters. . . . . . . . . . . . . . . . . . . . 2.5 2.6*

K4.13 Operation of CRDS con'rols for withdrawing lingering rods and
transferring rods earl rod paps 3.4 3.4........................

! K4.14 Operation parameters ircluung proper rod speed . . . . . . . . . . . . . . 2.6 2.8
j K4.15 Operation of 1r.tebag els for groups and individual rods . . . . . . . 2.7 3.0

K4.16 Synchronimtion of power g!ies to CRDS . . . . . . . . . . . . . . . . . 2.2 2.4
K4.17 Override (bypass) for ind ba: motion when one rod is bottomed 2.9* 3.1*...

K4.18 Configuration of control /sbutdown rods in core . . . . . . . . . . . . . . . 2.1 2.5
K4.19 How contactors absorb arcing where used in conjunction with circuit

breakers 1.4 1.5.......................................

K4.20 The permissives and interlocks associated with increase from zero power 3.2 3.4
K4.21 Prevention of adverse chemical conditions 1.9 2.3..................

K4.22 Sr.ismic considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.8
K4.23 Roc motion inhibit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8

K5 Knovledge of the following operational implications as they
apply to the CRDS:
(CFA: 41.5/45.7) 4

K5.01 Underst=nang and application of individual and over-lapped rod
bank curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7

K5.02 Definitions of differential rod worth and integral rod worth;
their applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4

K5.03 Principles of operation of rod drive motor (magnetic jack or roller nut) 2.1 2.4
K5.04 Rod insertion limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.7
K5.05 Interpretation of rod worth curves, including proper curve to use:

all rods in (ARI), all rods out (ARO), hot zero power (HZP),
hot full power (HFP) . . . . . . . . . . . . . . . . 3.5 3.9 !............

K5.06 Effects of control rod motion on axial offset . 3.8 4.1 |... .........

K5.07 Effects of an asymmetric rod configuration on puer distribution . . . . 3.3 4.0
K5.08 Reasons for rod insertion limits and their effect on shutdown margin . . 3.9 4.4

|
4

O
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4 SYSTEM: 001 Control Rod Drive System

,

a

4

K5.09 Palaha== hips between reactivity due to boroc and reactivity due to
i

j controt rod 3.5 3.7 1.....................................

K5.10 Effect of rod motion on core power distribution and RCS ^ , w;ime . . 3.9 4.1<

: K5.11 P ''"; between reactivity worth of power-shapag control ros ,

3 group and other control rod groups (g;;- ', ' g, or part-length, rods-

j have auch less reactivity than full-length control rods) . . . . . . . . . . . 3.1 3.6*
K5.12 ENects on power ofinserting asial shaping rods . . . . . . . . . . . . . . . 3.4* 4.1* |

'

j K5.13 Effects of past power history on menon canc==* ration and namarium |
j -tration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.0 l

K5.14 Interpretation of isothermal temperature coenicient; ability to apply it with
i respect to isothermal ^ _ _ ---- . defect . . . . . . . . . . . . . . . . . . . . 2.3 2.8

^

,

i K5.15 *M", between RCS ^ , : . and MTC . . . . . . . . . . . . . . 3.4 3.7
t

1 K5.16 *='=F - "; between RCS temperature and NDT of vessel . . . . . . . . 3.4 4.0
| K5.17 Sources for adding positive reactivity 4.2 4.2.....................

i K5.18 Anticipation of criticality at any time when adding
! positive reactivity during startup . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
: K5.19 Reasons for using boron in the reactor . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
i K5.20 Effects of RCS temperature on boron reactivity worth . . . . . . . . . . . 2.8 3.2
| K5.21 Unit of measure of RCS boron concentration . . . . . . . . . . . . . . . . . 2.2 2.5
~

K5.22 Reason for use of peak samarium instead of equilibrium
samarium in shutdown margin calculations . . . . . . . . . . . . . . . . . . 2.2 2.5

j K5.23 Definition and effects of xenon absorption cross section . . . . . . . . . . 2.2 2.6
i K5.24 Definition and offects of nederator absorption cross section 2.1 2.4.......

i K5.25 Definition and effects of moderator scattenng cross section 1.8 2.1.......

{ K5.26 Definition of ==<larator temperature coefficient; application to reactor
j control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6

K5.27 Interpretation of isothermal temperature coefficient; ability to apply
; it with respect to the isothermal ^--;-- =e defect . . . . . . . . . . . . . 2.4* 2. 8 *

j K5.28 Boron reactivity worth vs. boron concentration, i.e., amount of boron
j naarlart (ppm) to change core reactivity to desired amount 3.5 3.8........

i K5.29 Effect on reactivity of changes in T-ave . . . . . . . . . . . . . . . . . . . . 3.7 3.9
j K5.30 Effects of fuel burnout on reactivity in the core . . . . . . . . . . . . . . . 2.9 3.1 |
j K5.31 Concept of equilibrium with respect to isotope production and decay . . 2.6 3.0
i K5.32 Fiasion process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8

i K5.33 Xenon production and removal process 3.2 3.5 '
....................

j K5.34 Effects of power level on peak samarium . . . . . . . . . . . . . . . . . . . 2.1 2.2
; K5.35 Methods of samarium production and removal . . . . . . . . . . . . . . . . 2.1 2.3

K5.36 Significance of sign (always minus) of a calculated power defect 3.1 3.4.....

K5.37 Sources of decay heat and effects on RCS . . . . . . . . . . . . . . . . . . . 3.6 4.1j
i K5.38 Definition of xenon transient; causes; effects on reactivity . . . . . . . . . 3.5 4.1
| K5.39 Definition and units of reactivity . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
i

I
i

1

4

|
1

.

;

i
4

:
;
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SYSTEM: 401 Control Rod Drive System

O
K5.40 Dennition of ppm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
K5.41 'Ibeory of radioactive decay of reactor poisons such as

"'I, 8"Xe 2.4 2.8......................................

K5.42 DeAnitions of T-eye and no-load T-ave . . . . . . . . . . . . . . . . . . . . 2.9 3.0
K5.43 Dennition of T-re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4
K5.44 Definition of isothermal temperature defect . . . . . . . . . . . . . . . . . . 2.2 2.6
K5.45 Heat transfer formulas for primary and semndary coolant . . . . . . . . . 2.4 2.9
K5.46 Hot channal factors 2.3 3.6................................

K5.47 Factors aNecting SUR: b-eff, I, p . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4
K5.48 Definition of fuel temperature (Doppler) effect . . . . . . . . . . . . . . . . 3.3 3.5
K5.49 Definitions and effects of factors affectag power defect: moderstor

t:mperature defect, fuel te,mperature defect, moderator void defect,
rodastnbutaan, individual contribution effects (the ann = nation of all defects) 3.4 3.7

K5.50 Definition of moderator void defect 2.2 2.5......................

K5.51 Dennition of xenon oscillation 3.1 3.7.........................

K5.52 Definition and purpose of axial offset 3.0 3.6.....................

K5.53 Definition of detta Aux and its relationship to axial offset . . . . . . . . . 2.8 3.4
K5.54 Definition and units of reactivity . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K5.55 Definition and function of moderator . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
K5.56 Deter:mnation of degrees of subcooling, using temperature and

pressure indications for primary coolant . . . . . . . . . . . . . . . . . . . . 4.2 4.6
K5.57 Interpretation of rod drop test data . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.5
K5.58 Reason for overlap of control banks . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2
K5.59 Reasons for overlap of contml rod banks for withdrawal and insertion . 2.7 3.4
K5.60 Ramaan for using M/G sets to power rod control system . . . . . . . . . . 1.9 2.4
K5.61 Operstaonal theory for M/G sets 1.5 1.7 |........................

K5.62 Effects of RCS temperature on rod worth . . . . . . . . . . . . . . . . . . . 2.2 2.8 1

K5.63 Mesmag of zero SUR; reactor just critical or completely shut down . . . 3.3 * 3.4
K5.64 Reason for withdrawing shutdown group: to provide adequate shutdown

margm........................................ 3.3 3.8 ;

K5.65 CRDS circuitry, including effects of pnmary/ secondary |

power mi==mtch on rod motion . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6 '

m3.67 Nucleonics associated with startup . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K5.68 Understandag of ' cold-water" (startup) accidents . . . . . . . . . . . . . . 3.4 3.8
K5.69 Purpose of overlap between source and intermad=ra range instrumentation 2.9 3.6
K5.70 Method used to parallel the rod control M/G sets . . . . . . . . . . . . . . 2.1 2.6
K5.71 Paaann for maintaining cross-tie breaker between rod drive M/G sets;

rehability of control rod drive trip breakers during operation of one M/G set 2.4 2.9
K5.72 Reactivity balance (shutdown withdrawal pracadas dilution) . . . . . . . . 3.1 3.6
K5.73 Need for maine ==nce of stable plant conditions during rod exercising . 2.7 3.1
K5.74 Reactor may BQi go critical upon withdrawal of a shut.down gmup . . . 3.7 4.0
K5 75 Definition, uses, and calculation of 1/m plot 2.9 3.5.................

K5 76 Effects on power of insertmg axial shaping rods . . . . . . . . . . . . . . . 3.3 * 3.7 *

O
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SYSTEM: N1 Control Rod Drive System

K5.77 Deter ====rian of the ammust of boron needed to back out
rods frosa the core, including effects of xenon . . . . . . . . . . . . . . . . 3.2 3.6

K5.78 Response e5 sets on T-eve. of dilution without rod motion 3.3 3.5........

K5.79 E5ects of positioning of axial shape rods on SDM . . . . . . . . . . . . . 3.0* 3.6*
K5.00 Prediction of changes in borno concentrahan due to

power operation, dilution, or boration . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K5.81 Determinarian (using plant curve book) of reactivity

change associated with the difference in borna concentrahan . . . . . . . 3.2 3.6
K5.82 ,,.e M=- of diNerential and integral boros worth curves 2.7 3.1

'

......

K5.83 Approvi==tian of change in reactivity due to change in
boren naac==tration (using differential boron thumb rule) . . . . . . . . . 3.4 3.5

K5.84 Significance of sign change (plus or nunus) in reactivity
due to change in boron -tration 3.3 3.5.....................

K5.85 Estimataan of xenom reactivity based on time to reach peak xenon after
trip / shutdown, approximate peak mance reactivities after shutdawn
froen vanous power levels, approximate xenon worth during the decay process
following peak worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7

K5.86 Significance of sign change (plus or minus) in reactivity due to change
in semarium level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7

K5.87 Magnitude of heat decay as a function of time after shutdown 3.2 3.5......

K5.88 E5 sets of borna on ^ ^ 5e coefficient . . . . . . . . . . . . . . . . . . 2.9 3.4,.

K5.89 Relahamships of axial offset to ECP: mathad of recovery from high power
trip, allowing for menon transient, with miniamun boron movement . . . 2.3 3.2

K5.90 Nati==tian of core life based on RCS baron naacantrahan (correlahan
of estunated entical borea concentration with time in core life) 2.3 * 3.1*.....

K5.91 Rati==tian of senarium reactivity based on tians to reach peak samarium
after trip / shutdown, and on approximate peak samarium reactivities after
shutdown from vanous power levels . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4

K5.92 Compenson of actual data with historical data to
detennene whether a trend exists 2.1 3.1 0........................

K5.93 Axial offset problems caused by menon oscillations (and their
apphcation to Tech-Spec power limitations) . . . . . . . . . . . . . . . . . . 3.2 4.1

K5.94 Definition of shutdown marga ......................... 3.3 3.6
K5.95 Effect of reactor power changes on RCS ^ +a-............. 3.4 3.7
K5.96 Sign changes (plus or minus) in reactivity, obtained when

positive reactivities are added to negative reactivities . . . . . . . . . . . . 3.2 3.4
K5.97 Relationship of T-eve. to T-ref . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
K5.98 Effect of adding high or low boros caneantrahon to

maintain T-eve. equal to T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8

?
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SYSTEM: 001 Control Rod Drive System

K6 Knowledge of the effect of a loss or malfunction on
the following CRDS components:
(CFR: 41.7/45.7)

K6.01 Control rod configuration and construction matenal . . . . . . . . . . . . . 2.2 2.5 |
K6.02 Purpose and operation of season feedag into the CRDS 2.8 3.3.........

K6.03 Reactor trip breakers, includmg controls 3.7 4.2...................

K6.04 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.8
K6.05 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7 l

K6.06 Motors........................................ 2.1 2.1 )K6.07 Transformers and voltage regulators . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0 |
K6.08 Purpose and position switch of alarm for high flux at shutdown . . . . . 2.9 * 3.2* |
K6.09 Purpose and operation of neutron flux recorder at high

speed concentration 2.9* 2.9*................................

K6.10 Imcation and operation of rod control M/G sets and control |
panel, including trips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.3 |

K6.11 Location and operation of CRDS fault detection (trouble alarms) and reset ;

system, including rod control annunciator . . . . . . . . . . . . . . . . . . . 2.9 3.2
K6.12 Location and interpretation of CRDS ac/dc status alarms . . . . . . . . . . 2.9* 3.2*
K6.13 location and operation of RPIS . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
K6.14 Location and interpretation of reactor trip breaker . . . . . . . . . . . . . . 4.0 4.1

ABILITY

A1 Ability to predict and/or monitor changes in parW
(to prevent exceeding design limits) associated with operating
the CRDS controls including:
(CFR: 41.5/45.5)

A1.01 T-eve, and no-load T-ave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
A1.02 T-ref......................................... 3.1 3.4
A1.03 S/G level and pressure 3.6 3.7..............................

A1.04 PZR level and pressures 3.7 3.9.............................

A1.05 Effect on T-ave. of dilution without rod motion compensation . . . . . . 3.4 3.9
A1.06 Reactor power 4.1 4.4...................................

A1.07 RCS average temperature indications (T-ave.) . . . . . . . . . . . . . . . . 3.7 4.0
A1.08 Verification that CRDS temperatures are within limits before startmg . . 2.6 3.0
A1.09 Location and interpretation of RCS temperature and pressure

indications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
A1.10 Location and operation of controls and indications for CRDS

component cooling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.7
A1.11 Required primary system subcoi-g during shutdown;

i

location of indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
A1.12 Estimation of decay heat load, in order to control RCS |

! temperature with proper amount of heat removal 2.9 3.4..............

A1.13 "Prepower dependent insertion limit" and power dependent
insertion limit, determined with metroscope 4.0' 4.27.................

O
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SYSTEM: tel Control Rod Drive System
.

A2 Ability to (a) predict the impacts of the following malfunction
j or operations on the CRDS- and (b) based on those sw:"':c,
} use +::E to correct, control, or mitigate the consequences
i of those smalfaaetiaan or operations:
!

(CPR: 41.5/43.5/45.3/45.13)
i

j A2.01 Imes of CCW or fan cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.7
'

A2.02 Imes of power source to reactor trip breakers . . . . . . . . . . . . . . . . . 3.8 4.3

| A2.03 ENect of stuck rod or Misaligned rod . . . . . . . . . . 3.5 4.2..........

j A2.04 Positioning of muial shapag rods and their effect on
i SDM......................................... 3.2* 3.8*
; A2.05 Fractured split pins 1.97 1.97................................

i A2.06 ENects of transient xenon on reactivity 3.4 3.7....................

| A2.07 Effect of reactor trip on prunary and secondary paramasars and systems 4.1 4.4
| A2.08 Imes of CCW to CRDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3
I A2.09 Staten blackout 3.8* 4.0..................................
'

A2.10 Imes of power to one or more M/G sets . . . . . . . . . . . . . . . . . . . . 3.4 3.9
'

A2.11 Situations requmag a reactor trip . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.7
A2.12 Erroneous ECP cale=1=* ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2:

i A2.13 ATWS........................................ 4.4 4.6
j A2.14 Urgent failure alarm, including rod <mt-of-sequence and

motion-inhibit alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
A2.17 Quadrant power tilt 3.6 4.2................................

A2.14 Possible causes of mismatched control rods . . . . . . . . . . . . . . . . . . 3.0 3.8
j A2.17 Rod-misalign=aat alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.8

A2.18 Incorrect red stepping sequence . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.8
A2.19 Axial flux distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.0
A2.20 Isolation of left coil on affected rod to prevent coil burnout . . . . . . . . 2,6* 3.6*

A3 Ability to monitor ania== tic operation of the CRDS, including:
(CFR: 41.7/45.13)

A3.01 Reactor power 4.1 4.0...................................

A3.02 Rod height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.6
A3.03 Axial imhalance 3.6 3.8..................................

A3.04 Radial imhalance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8
A3.05 Individual vs. group rod position . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5
A3.06 RCS temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A3.07 Boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 3.7
A3.08 Anticipation of criticality at any time when edding

positive reactivity 3.9 4.0.................................

..
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SYSTEM: M1 Control Rod Drive System

OA4 Ability to manually operate and/or monitor in the control room:
(CFR: 41.7/45.5 to 45.8)

.

A4.01 Controls for CCWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 2.9
A4.02 Boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 3.9
A4.03 CRDS mode control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 3.7

. A4.04 Part-length rod position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 3.6*'
A4.05 Determmation of the amount of boron needed to back the rods out of

the core, including xenon effects if equilibrium is not yet actueved . . . 3.7 3.7
A4.06 Control rod drive *--t/ connect . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2,

A4.07 Power source transfer check . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.37
: A4.08 Mode select for CRDS; operation of sod control M/G sets

and control panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.4i A4.09 CCWS........................................ 2.8 3.1
1 A4.10 Determmation of an ECP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
: A4.11 Determmation of SDM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.1 |A4.12 Stoppmg T/G load changes; only make mmor adjustments '

to prevent coil burnout .............................. 2.9* 2.9
A4.13 Stoppmg other changes in plant, e.g., turbine, S/G,

SDBCS, boration, before adjustmg rods . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9*
A4.14 Rosettmg rod control logic while recoverisg from mis-

aligned rod, using instrument Tech-Specs . . . . . . . . . . . . . . . . . . . 3.0 3.4
4 A4.15 Stopping boration/ dilution or other manna of reactivity
; change while adjusting either rod position or T-ave . . . . . . . . . . . . . 3.1* 3.1*

]

I

]

r

1
i
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004 Chemical and Volume Control System (CVCS)

TASK: Perform lineup of the CVCS
Perform borea er=caatration dilution (bleed) of the RCS
Perform boration (feed) for the RCS
Perform boration system now path verification
Pill and vent the CVCS
Perform boration flow-path verification
Start up the CVCS
Perform barated water source operability verification
What if RCS temperature starts to increase aAer placing dami==ahzer in service?
Nitrogen purge the VCr
Perform boric acid pump fi=e'inaal test
What if antimatad critical position is not eatenta*=1 psoperly and
reactor goes critical before it is expected?
Perform hydrogen purge and estabhsh hydrogen overpressure
Shut down the CVCS
Operate the CVCS to increase the primary system pressure
Perform boron caaematration change calculations |
Shin to automatic feed and bleed of the RCS !

Operate a mixed-bed dominerahaar
,

Operate the cation bed domineraliser |

Operate a deborating denumeraliser
Perform RCS dilution using purification damineraliser in series with deborating domineralizer
Deborate to a critical condition dunas reactor startup
Monitor the CVCS operation
Perform excess letdown to either VCr or radweste
Perform excess letdown to the reactor coolant dran/CVCS holdup tank
Operate the CVCS to form a steam bubble in the PZR
Operate the CVCS to collapse the steam bubble in the PZR i

Switch the letdown Alters (poet da==aralizer filters)
Operate letdown coolers
Operate seal injection subsysteen (auto-manual)
Vent a volume control / makeup tank (VCT)
Manual makeup to the VCT
Perform low-pressure purification using the RHRS
Degas the RCS through the VCr
Adjust the chargmg now rate
Adjust the letdown flow rate
Change the seal igjection filters |
Operate the CVCS to make up to the RWST '

Degas the RCS through the PZR
l

I
.
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SYSTEM 004 Chemical and Volume Control Systen

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-effect
relationships between the CVCS and the followh.g systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.0
K1.02 PZR and RCS temperature and pressure relationships . . . . . . . . . . . . 3.5 3.8
K1.03 Operation, function and control of T/G . . . . . . . . . . . . . . . . . . . . 2.2 2.6
K1.04 RCPS, including seal injection flows . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
Kl.05 CRDS operation in automatic mode control . . . . . . . . . . . . . . . . . . 2.7 * 3.2
K1.06 Makeup system to VCT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
K1.07 NIS .......................................... 2.6 2.9
K1.08 Interface of CVCS with PRT 2.2 2.4..........................

K1.09 Relationship betwecs: CVCS and RPIS . . . . . . . . . . . . . . . . . . . . . 2.2* 2.7
K1.10 Pneumatic valves and RHRS . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K1.11 Expected PRT response when opesung PORV during bubble

formation in PZR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K1.12 Nitrogen systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
Kl.13 Hydrogen systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
Kl.14 IAS.......................................... 2.6 2.8
K1.15 ECCS......................................... 3.8 4.0
K1.16 Boric ac.d storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
Kl.17 PZR 3.4 3.4.........................................

K1.18 CCWS........................................ 2.9 3.2
K1.19 Primary grade water supply . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
Kl.20 Location of sample points for chemically sampled fluid

sy stems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.5
Kl.21 WGDS........................................ 2.4 2.8
K1.22 BWST........................................ 3.4 3.7
K1.23 RWST........................................ 3.4 3.7
K1.24 RHRS 3.4 3.9........................................

K1.25 Interface between HPI flow path and excess letdown flow path . . . . . . 2.7 * 3.2*
Kl.26 Flow path from CVCS to reactor coolant drain tank and holdup tank . . 2.7 2.8
K1.27 Relationship between seal filter and letdown filter . . . . . . . . . . . . . . 2.3 * 2.3 *
K1.28 Interface between high-activity waste tank and letdown filter drain 2.1* 2.4 *...

K1.29 Effect and detection of laaking PORV or relief on PZR level and
,

pressure, including VCr makeup activity in automatic mode . . . . . . . 3.4 4.0 |
K1.30 Relationship between letdown flow and RCS pressure 2.9 3.1 '

...........

K1.31 Interface between CVCS and degassifier (WGDS) . . . . . . . . . . . . . . 2.3 2.5
K1.32 Minimum VCr pressure effect on RCP seals . . . . . . . . . . . . . . . . . 2.8 3.1
K1.33 Interface between clean waste receiver tank and seal injection filters . . . 2.3 * 2.7*

O
}
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SYSTEM 964 Chie=1 and Volene Control Systen

\

K1.34 Interface between CVCS and reactor coolant drain tank; and PZR PCS . 2.7 2.9
K1.35 Understanding of interface with LRS . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8
K1.36 CCWS.............................. 2.6 2.8........

K2 Knowledge of bus power supplies to the following: |

(CFR: 41.7)

K2.01 Boric acid maknup pumps 2.9 3.1............................

K2.02 Makeup pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
K2.02 Charging pumps 3.3 3.5..................................

K2.04 BWST tank henters 2.6 2.7................................

K2.05 MOVs........................................ 2.7 2.9
K2.06 Control instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 * 2.7
K2.07 Heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2

K3 r n't: of the effect that a loss or malfunctian of the CVCS will
have on the following:
(CFR: 41.7/45/6)

K3.01 CRDS (automatic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.9
K3.02 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
K3.03 CCWS........................................ 2.2 2.4
K3.04 RCPS......................................... 3.7 3.9
K3.05 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
K3.06 RCS temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
K3.07 PZR ievel and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
K3.08 RCP seal injection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8

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

K4.01 Oxygen control in RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3
K4.02 Control of pH, and range of acceptability . . . . . . . . . . . . . . . . . . . 2.1 2.6
K4.03 Protection of ion exchangers (high letdown e-w

will isolate ion exchangers) 2.8 2.9...........................

K4.04 Manual / automatic transfers of control . . . . . . . . . . . . . . . . . . . . . 3.2 3.1
,

K4.05 Interrelationships and design basis, including fluid flow splits in I
'

branching networks (e.g., charging and seal injection flow) . . . . . . . . 3.3 3.2
K4.06 Isotopic control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
K4.07 Water supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.3
K4.08 Hydrogen control in RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2
K4.09 High ^ ,~.e.ue limit on CVCS to protect ion exchange resins . . . . . 2.4 3.1.

\
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SYSTEM 004 Chemical and Volume Control System

O
K4.10 Minimum temperature requirements on borated systems

(prevent crystallization) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.8
K4.11 Temperature / pressure control in letdown line: prevent boiling,

lifting reliefs, hydraulic shock, piping damage, and burst . . . . . . . . . 3.1 3.6 |

K4.12 Minimum level of VCT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
,

K4.13 Interlock between letdown isolation valve and flow control valve 3.2* 3.5 |....

K4.14 Control interlocks on letdown system (letdown tank bypass valve) . . . . 2.8 * 3.2
K4.15 Interlocks associated with operation of orifice isolation valves 3.0* 3.4 |......

K4.16 Temperature at which the temperature control valve automatically i
divests flow from the demmershzer to the VCT; reason for this diversion 2.6 3.0 !

|

K5 Knowledge of the operational implications of the following
concepts as they apply to the CVCS:
(CFR: 41.5/45.7)

K5.01 Importance of oxygen control in RCS . . . . . . . . . . . . . . . . . . . . . 2.7 3.3
K5.02 Explosion hazard associated with hydrogen containing systems . . . . . . 3.5 3.9 j
K5.03 Definition of pH, reasons for importance, range of acceptability in RCS 2.2 2.9 :K5.04 Reason for hydrogen cover gas in VCT (oxygen scavenge) . . . . . . . . 2.8 3.2 '

K5.05 Source of neutrons (leakage, effect of core life) and NIS indications 2.3* 2.8..

K5.06 Concept of boron " worth * or inverse boron " worth" (reactivity, pcm/ ppm) 3.0 3.3
K5.07 Relationship between SUR and reactivity . . . . . . . . . . . . . . . . . . . 2.8 3.2

,

'

K5.08 Estunation of suberitical multiplication factor (K-eff)
by mamaa sahm than the 6-factor formula: relationship '

of count rate changes to reactivity changes . . . . . . . . . . . . . . . . . . 2.6 3.2 |
K5.09 'Ibermal shock: high component stress due to rapid temperature change 3.7 4.2
K5.10 Importance of nil-ductility transition temperature in plant operations 3.2 3.7

|
..

K5.11 Thermal stress, brittle fracture, pressunzed thermal shock . . . . . . . . . 3.6 19 i
K5.12 Effects of temperature on corrosion 2.3 2.7......................
K5.13 Galvanic and general corrosion . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K5.14 Reduction process of gas concentration in RCS: vent-

accumulated non-condemaahle gases from PZR bubble space,
depressurized during cooldown or by alternately heating
and cooling (spray) within allowed pressure band (drive
more gas out of solution) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9

i
|

|

|

l

O
|
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SYSTEM 004 ch==Ical and Volume Control System

K5.15 Baron and control rod reactivity effects as they relate to MTC . . . . . . 3.3 3.5
K5.16 Source of T-eve. and T-ref. signals to control and RPS 3.2 3.4.......... ,

K5.17 Types and effects of radiatina, dami==*ry, and shielding-tame-distance 2.6 3.1 |.

K5.18 ? " '' ", between neutron flux and reactivity 2.8 3.3..............

K5.19 Concept of SDM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
K5.20 Reactivity offects of xenon, boration, and dilution 3.6 3.7.............

K5.21 Ppm and weight % for boron . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7
K5.22 Ion bend degradatica by temperature . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
K5.23 Radioactive decay of crud . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4
K5.24 nannae==ia.*ian factors 1.9 2.5.............................

K5.25 & -- "=- of ion exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4
K5.26 ?" " -- ".- between VCT pressure and NPSH for charging pmaps . . . 3.1 3.2
K5.27 Reason for nitrogen purge of CVCS . . . . . . . . . . . . . . . . . . . . . . 2.6 3.2
K5.28 Reason for " burping" non-enadan==hla gases from VCr . . . . . . . . . . 2.4 3.0
K5.29 Reason for sampling for chloride, fluoride, sodium and solids in RCS . 2.6 3.3
K5.30 Palatianship between temperature and pressure in CVCS

g------- - ^- during solid plant operation . . . . . . . . . . . . . . . . . . . . 3.8 4.2
K5.31 Purpose of flow path around boric acid storage tank . . . . . . . . . . . . 3.0* 3.4
K5.32 Purpose and control of heat tracing (prevent crysrallinhon) . . . . . . . . 3.1 3.4
K5.33 Use of s boronometer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6
K5.34 For ion exchangers: daminaralinhon, boration/

deboration, thermal regeneration, lithium control . . . . . . . . . . . . . . 2.4 2.8

p K5.35 Heat exchanger principles and the effects of flow, temperature
and other parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9

K5.36 Solubility of boron in water; temperature effect . . . . . . . . . . . . . . . 2.5 2.8
K5.37 Effsets of boron naturataca on ion exchanger behavior . . . . . . . . . . . 2.6 3.1
K5.38 Use of thermal well for accessibility of m=*=aca temperature detector . 1.7 1.9 j

K5.39 Relationship between flow and pressure drop for fluids
passing through valves and orifices . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7

K5.40 Response of PRT during bubble formation in PZR: in- ;
crease in quench tank pressure when cycling PORV shows '

that complete steam bubble does not exist, that signifi-
cent anacnadan=hla gas is still present 3.0* 3.4*....................

K5.41 Solubility of gases in solution: temperature and pressure effects . . . . . 2.3 2.6
K5.42 Solubility of boron in water: temperature effect . . . . . . . . . . . . . . . 2.4 2.7
K5.43 Saturation, subcooling, superheet in steam / water . . . . . . . . . . . . . . 3.6 3.9
K5.44 Pressure response in PZR during in-and-out surge . . . . . . . . . . . . . . 3.2 3.4
K5.45 Pa=ise=aca heatang: power / current relations . . . . . . . . . . . . . . . . . . 1.8 2.1
K5.46 Reason for going solid in PZR (collapsing steam bubble):

make sure no steam is in PRT when PORV is opened to drain RCS . . . 2.5 * 2.9
K5.47 Panaan for second CCW pump when second heat exchanger is lined up 2.4* 2.9
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SYSTEM 004 Chemical and Volume Control System
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'

K5.48 Purpose of hydrogen purging and sampling prea==as . . . . . . . . . . . . 2.2 2.9
K5.49 Purpose and method of hydrogen removal from RCS before

opemng system: explosion hazard, nitrogen purge . . . . . . . . . . . . . . 2.7 3.3
IK5.50 Design basis letdown system temperatures: resin integrity . . . . . . . . . 2.6 2.7

I K5.51 Operation principle of hydrogen catalytic recombiners . . . . . . . . . . . 1.9* 2.3 |
K5.52 Reason for of reducing letdown rate when filla.;; PZR; collapse

steam bubble 2.4 2.7....................................
'

K5.53 Reason for keeping VCT pressure as low as possible during degas . . . . 2.3 2.6
K5.54 Calculation of rate of boron change in RCS as function flow rate 2.2 2.6, ....

K5.55 Factors which effect changes in letdown temperature . . . . . . . . . . . . 2.3 2.4 !

K5.56 Sources of radio iodine in RCS (hazard in filter changeout) . . . . . . . . 2.1 2.7

K6 Knowledge of the effect of a loss or malfunction on the following CVCS I
components: (CFR: 41.7 / 45.7) )i

K6.01 Spray /hastar combination in PZR to assure uniform boron
concentration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3

K6.02 Demineralizers and ion exchangers . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.1
K6.03 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
K6.04 Pumps 2.8 3.1........................................

K6.05 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5
K6.06 Motors........................................ 2.0 2.2
K6.07 Heat exchangers and condensers . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8..

K6.08 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
K6.09 Purpose of VCT divert valve 2.8 3.1..........................

K6.10 Boric ecid storage tank / boron injection tank recirculation flow path . . . 2.7 3.1
K6.11 Recirculation valve on boric acid storage tank (why it is closed during

f=:*i==1 test) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.7
K6.12 Principle of recirculation valve: (permit emergency flow even if valve

is blocked by crystallized boric acid) . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K6.13 Purpose and function of the boration/ dilution batch controller 3.1 3.3......

K6.14 Recirculation path for charging pumps . . . . . . . . . . . . . . . . . . . . . 2.7 3.0 ,

K6.15 Reason for venting VCT and pump casings while filling: I

vents must connect to LRS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K616 Purpose of spray nozzle in VCT 2.3 2.6........................

K6.17 Flow paths for emergency boration . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6
K6.18 Design characteristics of boric acid transfer pump . . . . . . . . . . . . . . 2.0 2.3
K6.19 Purpose of centrifugal pump miniflows (recirculation) . . . . . . . . . . . 2.3 2.6
K6.20 Function of demmeralizer, including boron loading and temperature limits 2.5 3.1
K6.21 Design and purpose of charging pump desurger . . . . . . . . . . . . . . . 2.1* 2.4
K6.22 Design minimum and maximum flow rates for letdown system. 2.6 2.9.....

O'
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! SYSTEM 004 Cl==lcal and Volume Control System
a

i

K6.23 Capacity of boron recovery tanks: plan not to exceed by inefficient
boron movement; interface with boron recovery system . . . . . . . . . . 2.1* 2.74

j K6.24 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 2.6
| K6.25 Tank capacity: RCS makeup, CVCS, an.1 boron recovery system 2.2 2.6....

I K6.26 Maatala of pressure control of solid plant (PZR relief and water inventory) 3.8 4.1

] K6.27 Purpose of RHR r9 ef and isolation valves . . . . . . . . . . . . . . . . . . 3.4 3.61i
i K6.28 Interface between high ectivity waste tank and letdown filter drain 2.2* 2.5...

K6.29 Reason for excess letdown and its relationship to CCWS 2.7 3.1-
.........

K6.30 Purpose and control of degassifier inlet and divert valves . . . . . . . . . 2.3 * 2.5
K6.31 Seal igjectaan system and limits on flow range . . . . . . . . . . . . . . . . 3.1 3.5

| K6.32 Venting of VCT: reduce cancantration of gases in solution,
; keep atress in tank down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.5
i K6.33 Principles of boronometer 1.9* 2.1............................

| K6.34 Maximum allowable purge flow rate . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
| K6.35 Relationship between VCT vent rate and vent header pressure 2.2 2.5......

i K6.36 Iatdoma pressure control to prevent RCS coolant from
i flashmg to steam in letdown piping . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
i K6.37 Boson loadmg of dammaralizer resin . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4

] K6.38 Methods of minimizing the amount of RCS coolant water
j processed and reducing the amount of waste water generated . . . . . . . 2.4 3.2
i
j
j ABILITY

f
A1 Ability to predict and/or monitor changes in p.-- ' :s

. (to prevent escoeding design limits) ===aci=*ad with
| operating the CVCS controls including:
; (CFR: 41.5 / 45.5)
i

I A1.01 Activity levels in primary system . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.8
A1.02 T-ave. and T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.6
A1.03 RCS pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8

i A1.04 PZR pressure and level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
A1.05 S/G pressure and level 2.9* 3.2..............................

,

4 A1.06 V CT level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
i A1.07 Maximum specified letdown flow . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
i A1.08 Normal operating band for letdown flow rate . . . . . . . . . . . . . . . . . 2.7 2.9
i A1.09 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
| A1.10 Reactor power 3.7 3.9...................................

1 A1.11 I madawn and charging flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.0
A1.12 Rate of boron concentration reduction in RCS as a

function ofletdown flow while deborating demmershzer
is in nervice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2

O'
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SYSTEM 004 Chemical and Volume Control Systen

O
A2 Ability to (a) predict the impacts of the following

malfunctions or operations on the CVCS; and (b) based
on those predictions, use procedures to correct, control,
or mitigate the consequesices of those malfunctions
or operations:
(CFR: 41.5/ 43/5 / 45/3 / 45/5)

A 2.01 RCS pressure allowed to exceed limits . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
At.02 Loss of PZR level (failure mode) . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A2.03 Boundary isolation valve leak . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2
A2.04 Unplanned gas release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 4.1
A2.05 RCP sent failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
A2.06 Inadvertent boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A2.07 Isolation of letdown / makeup . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.08 Loss of heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.7
A2.09 High pnmary and/or secondary activity . . . . . . . . . . . . . . . . . . . . 3.0 3.9
A2.10 Inadvertent boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A2.11 Loss o f lAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2
A2.12 CIAS , SIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
A2.13 Low RWST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A2.14 Emergency boration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3.9
A2.15 High or low PZR ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
A2.16 T-ave. and T-ref. deviations . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
A2.17 Low PZR pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.18 High VCT level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
A2.19 High secondary and primary concentrations of chloride,

fluoride, sodium and solids . g........................ 2.8 3.5
A2.20 Shifting demmeralizer while divert valve is lined up to VCT . . . . . . . 2.7 2.7
A2.21 Excessive letdown flow, pressure, and temperatures on

ion exchange resins (also causes) . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
i

A2.22 Mismatch of letdown and changing flows . . . . . . . . . . . . . . . . . . . 3.2 3.1 i
A2.23 High filter D/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
A2.24 isolation of both letdown filters at one time: down-stream relief lifts . . 2.8 2.8

,
A2.25 Uncentrolled boration or dilution . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.3
A2.26 Iow VCT pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
A2.27 Improper RWST boron concentration 3.5 4.2.....................

A2.28 Depressurizing of RCS while it is hot . . . . . . . . . . . . . . . . . . . . 3.7 4.3
A2.29 Indication by increased letdown flow that demmeralizers are bypassed . 2.3 2.4
A2.30 Reduction of boron concentration in the letdown flow; its effects

on reactor operation 3.3 3.6...............................

A2.31 Potential for RCS chemical contammation when placing
CVCS demineralizer in service 2.3 2.7.........................

A2.32 Expected reactivity changes after valving in a new
mixed-bed demineralizer that has not been preborated 3.4 3.9...........

O
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SYSTEM 664 Cb=le=1 and Volume Control Systen

A2.33 Fact that isolatang cation <taminaralizer stops boron
dilution and enables restoration of nonnal boron canc=* ration . . . . . . 2.7 3.3

A2.34 Fact that for very low RCS boron canc=* rations, deboratang
domineralizars may be more cost effective than using makeup water . . . 2.2* 2.3

A2.35 Reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.8

A3 Ability to monitor autosnatic - rF== of the CVCS,
including:
(CFR: 41.7 / 45.5)

A3.01 Water and boron inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
A3.02 Iatdown isolation 3.6 3.6.................................

A3.03 Ion exchange bypass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9
A3.04 VCT pressuse cantrol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9 i

A3.05 RCS pressure and ^ ,~.ew . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9.

A3.06 T-eve. and T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.8
A3.07 S/G lovel and preeme 3.3 3.3..............................

A3.08 Reactor power 3.9 3.9 |...................................

A3.09 VCT level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
A3.10 PZR level and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A3.11 Charging / letdown 3.6 3.4...........,.....................

A3.12 Interpr=*=*ina ofletdown <laminaralizer flow-divert valve position
indicating lights 3.0 2.7..................................

A3.13 RCS temperature and presure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A3.14 Latdown and charging flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.1
A3.15 PZR pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
A3.16 Interpretation of emergency borate valve position N=: lights . . . . 3.8 4.2
A3.17 Interpretation of ion exchanger status light . . . . . . . . . . . . . . . . . . 2.3 2.4
A3.18 Interpretation of letdown orifice isolation valve position indicators 2.8 2.7...

A4 Ability to ===nally operate and/or monitor in the control
room:
(CFR: 410 / 45.5 to 45.8)

A4.01 Boron and control rod reactivity effects . . . . . . . . . . . . . . . . . . . . 3.8 3.9 !

A4.02 Calculation of ECP and related boration/ dilution / reactivity relationships 3.2 3.9
A4.03 Construction and use of 1/M plots (inverse multiplication,

criticality prediction method) 2.7 3.2..........................

A4.04 Calculation of boron concentration changes . . . . . . . . . . . . . . . . . . 3.2 3.6
A4.05 Letdown pressure and temperaturc control valves. . . . . . . . . . . . . . . 3.6 3.1 ,

A4.06 Letdown isolation and flow corol valves 3.6 3.1..................

A4.07 Boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.7
A4.08 Charging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.4
A4.09 PZR epray and heater controls . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.3
A4.10 Boric acid pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.2

'
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O
A4.11 RCP seal iqjection. ................................ 3.4 3.3
A4.12 Boration/ dilution batch control . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.3
A4.13 VCT level control and pressure control . . . . . . . . . . . . . . . . . . . . 3.3 2.9

; A4.14 Ion exchanger- and daminaralizers 2.8 2.4 i.......................
A4.15 Boren concentration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7 |,

i A4.16 Activity levels of RCS and letdown 2.7 3.5......................

; A4.17 Deboratmg daminaralizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
j

'

A4.18 Emergency borate valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.1 )

A4.19 CVCS letdown orifice isolation valve and valve control !
i

switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 2.8 l
A4.20 Deboratmg dominernbrer selector valve and selector I

valve control switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.5
A4.21 ledown demmeralizer flow divert valve control switch . . . . . . . . . . 2.6 2.3
A4.22 Boronometer chart recorder 2.5 * 2.5 *...........................

M 23 Calculation of the required volume through the deborating
desmneralizer, using the appropriate equation . . . . . . . . . . . . . . . . . 2.1 2.3

l
.

O:

l
i
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014 Rod Position Indication System (RPIS)|

i

l

i TASK: Start up the RPIS
Shut down the RPIS
Record the pnmary coil voltage to verify rod position

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

1

K1 C: '-t: of the physical canametla== and/or cause- '

i effect . ' **- '';- between the RPIS and the foDow.
| iag systems:

{ (CFR: 41.3 to 41.9 / 45.7 to 45.8) I
i

| K1.01 CRDS......................................... 3.2* 3.6 |
i K2.02 NIS .......................................... 3.0 3.3 i

|

|

i K2 Knowledge of bus power supplies to the l'ollowing: i
(CFR: 41.7)

K2.01 Reed switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0|

i K2.02 Metroscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.2
K2.03 Pules counters ................................... 1.7 2.1

! K3 Knowledge of the effect that a loss or naalfunction of the RPIS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 CRDS ........................................ 2.4 2.8 *
K3.02 Plant computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8*

K4 K :. ' '.s of RFIS design featum(s) and/or interlock (s)
which provide for the following:
(CFR: 41.5 / 45.7)

K4.01 Upper electncal limit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.7
K4.02 Lower electrical limit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.7
K4.03 Rod bottom lights 3.2 3.4......................... .......
K4.04 Zone reference lights 2.6 2.9...............................
K4.05 Rod hold interlocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
K4.06 Individual and group misalignment . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7

t

'
,

a
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i e
4

K5 Knowledge of the operational iniplications of the following
concepts as they apply to the RPIS:
(CFR: 41.5 / 45.7)4

i

K5.01 Paanana for differences between RPIS and step counter . . . . . . . . . . 2.7 3.0

! K5.02 RPIS iaAmpandant of damanA position . . . . . . . . . . . . . . . . . . . . . 2.8 3.3

') K5.03 Differences in accuracy of reed switches and pulse counters . . . . . . . . 2.1 2.3
K5.04 CW= of magnetic flux and permeebdity of stamless stui housmg . . 1.5 1.7

K6 Knowledge of the affect if a loss or malfunction on the following will have
on the RPIS:

(CFR: 41.5 / 45.7)

K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K6.02 Breairers, relays, and AW-ts . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.03 Metroscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.6

ABILITY

A1 Ability to predict and/or monitor changes in p -- s

(to ponent eseeeding design limits) namacinead with
operating the RPIS controls, including: ;

(CFR: 41.5 / 45.5) '

)

A1.01 Metroscope reed switch display . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1 l

A1.02 Control rod position indication on control room panels . . . . . . . . . . . 3.2 3.6
A1.03 PDIL, PPD 1L , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.67 3.87
A1.04 Axial and radial power distribution . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8

A2 Ability to (a) predict the isnpacts of the following !
Imalfunctions or operations on the RPIS; and (b) based

on those on those praticeians, use procedures to correct, control,
,

'

or mitigate the consequences of thane malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Ims of offsite power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3
A2.02 Lass of power to the RPIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6
A2.03 Dropped rod 3.6 4.1....................................

A2.04 Misaligned rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9 I

A2.05 Reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1 I
A2.06 I.oss of LVDT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 3.0 |

A2.07 Less of reed switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9 l

1

1

0
1
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SYSTEM: 614 Rod Position Indleattaa Systen (RPIS)

A3 Ability to monitor automatic operation of the RPIS,
includias:|

(CPR: 41.7 / 45.5)

A4 Ability to ======887 operate and/or monitor in the control roern:
(CPR: 41.7 / 45.5 to 45.8)

A4.01 Rod selection control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.1
A4.02 Control rod =- ' - ' - * switch . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.2
A4.03 Primary coil voltage measurement ....................... 2.6* 2.7 *
A4.04 Re-aaroing of rod position prior to startup . . . . . . . . . . . . . . . . . . 2.7 2.7

|

|

!
!

l

4

i

4

!
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i Safety Function 2:
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Reactor Coolant System Inventory Control page

!
j 002 Reactor Coolant System 3.2-2
! 004 Chemical and Volume Control System 3.2-6

006 Emergency Core Cooling System 3.2-16
011 Pressurizer Level Control System 3.2-20
013 Engineered Safety Features Actuation System 3.2-23
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002 Reactor Coolant System (RCS)

TASK: Perform imeups on the RCS
Vent the CRDM
Drain the RCS
Drain the S/O (primary side)
Drain the refuehag cavity
Fill the refuehng cavity
Perform RCS water inventory h=1=rv=
Add nitrogen to the PZR
Monitor the RCS
hahlish natural circulation

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-effect relationships
between the RCS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RWST........................................ 3.7 3.9
K1.02 CRDS 2.9* 3.0*........................................
K1.03 Borsted water storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8
K1.04 RCS vent system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2
K1.05 PRT.......................................... 3.2 3.4
K106 CVCS ........................................ 3.7 4.0
K107 Reactor vessel level indication system . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7*
K1.08 ECCS......................................... 4.5 4.6
K109 PZR 4.1 4.1.........................................

K1 10 Reactor coolant drain tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K1.11 S/OS, feedwater systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
K112 NIS .......................................... 3.5* 3.6
K1.13 RCPS......................................... 4.1 4.2
K1.14 Spent-fuel pool purification 2.3 2.6...........................

K1.15 Refueling canal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
Kl.16 Refueling water purification . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
K1.01 MT/O 3.5 3.8........................................

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

None

O
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SYSTEM 002 Ranctor raaland System (RCS)
|
i

K3 Knowlege of the effect that a loss or malfi=w*Ian of the RCS will have '

on the fo8owing:
(CFR: 41.7)

K3.01 IJts.......................................... 2.1 2.6
K3.02 Puel.......................................... 4.2 4.5
K3.03 t'aasaia===t..................................... 4.2 4.6

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

K4.01 Filling and draimag the RCS 2.7 3.0..........................

K4 02 Monitonag reactor vessel level . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.8*
lK4.03 Venting the RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2 !

K4 04 Filling sad draining the refuehag canal . . . . . . . . . . . . . . . . . . . . 2.2 2.7 i
K4.05 Detection of RCS leakage 3.8 4.2 j............................

K4.06 Prevention of ansade hazards............................. . . . . . . . . . . . . 1.9 2.2
K4.07 Contraction and exp==aina during bestup and cooldown . . . . . . . . . . 3.1 3.5
K4.08 Anchonag of -+;-;--- i:, loops, vessel, S/Gs, and coolant pumps . 1.5 1.8
K4.09 Operation of loop isolation valves. . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2
K4.10 Overpressure protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4

K5 Cf t of the :;:M- ' imphaelama of the following concepts as-

they apply to the RCS:
(CFR: 41.5 / 45.7)

K5.01 Basic heat transfer concepts. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
K5.02 Purpose of vent flow path when draining . . . . . . . . . . . . . . . . . . . 2.5 2.9
K5.03 Difference in i,._m . -; =e relationship between the

-

water / steam system and the water / nitrogen system. . . . . . . . . . . . . . 2.2 2.6
K5.04 Reason for requirement he plant to be in steady-state condition during

RCS water inventory balance 2.9 3.4..........................

K5.05 Reason for drain tank pressure rise during water inventory operations 2.7 3.0.

K5.06 Pressure, temperature, and volume relationships of nitrogen gas in
association with water . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

K5.07 Reactivity offects of RCS boron, pressure and temperature 3.3 3.6........

K5.08 Why PZR level should be kept within the programmed hand . . . . . . . 3.4 3.9
K5.09 Relationship of pressure and temperature for w asturation

and subcooling conditions . . . . . . . . . . . 3.7 4.2.............

K5.10 Relationship between reactor power and RCS ddlerential temperature. 3.6 4.1.

K5.11 Relationship between effects of the primary coolant system and
the secondary coolant system 4.0 4.2..........................

K5.12 Relationship of temperature average and loop differential temperature to
loop hot-let and cold-leg temperature indications 3.7 3.9..............

3.2-3 NUREG-1122, Rev. 1
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SYSTEM 002 Reactor Coolant Systesa (RCS)

O
K5.13 Causes of circulation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6 i

K5.14 Consequences of forced circulation loss. . . . . . . . . . . . . . . . . . . . . 3.7 4.2 I
'

K5.15 Reasons for mintainmg subcooling margin during natural circulation . . 4.2 4.6
K5.16 Reason for automatic features of the Feedwater control system during total

loss of reactor coolant flow 3.5 4.0...........................

K5.17 Need for monitoring in-core thermocouples during natural circulation. . 3.8 4.1

K5.18 Brittle fracture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6 |

|

K5.19 Neutron embrittlement 2.6 2.9
'

..............................

K5.20 Corrosion control principles . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7

K6 knowledge of the effect or a loss or malfunction on the following RCS
compaamate:

(CFR: 41.7 / 45.7)

K6.01 RCS valves that may pose and unusually high radiological
Hazard because of trapped crud . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.9 ,

K6.02 RCP 3.6 3.8 l.........................................

K6.03 Reactor vessel level indication . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6
K6.04 RCS vent valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9
K6.05 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4

2.5 2.8K6.07 Pumps ........................................

K6.08 Controllers and Positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
K6.09 Motors........................................ 2.1 2.5

j

K6.10 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K6.11 Thermal ateeves 2.2 2.6..................................

k6.12 Code Safety velves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.5
K6.13 Reactor vessel and internals 2.3 2.8...........................

K6.14 Core components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.8
K6.15 post-accident sampling ..............................

Al Ability to pitdict and/or monitor changes in parameters (to prevent
exceeding design limits) associated with operating the RCS controls including:
(CFR: 41.5 / 45.7)

A1.01 Primary and secondary pressure . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1

A1.02 PZR and mkeup tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9

A1.03 Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
A1.04 Subcooling Margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1

A1.05 RCS flow 3.4 3.7......................................

A1.06 Reactor power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.0
A1.07 Reactor differential temperature 3.3 3.5........................

A1.08 RCS average temperature 3.7 3.8... ........................

A1.09 RCS T-ave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8

A1.10 R CS T-re f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
A1.11 Relative level indications in the RWST, the refueling cavity, the PZR and

the reactor vessel during preparation for refueling . . . . . . . . . . . . . . 2.7 3.2

O
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SYSTEM 002 Reactor Coolant System (RCS)

A1.12 Radioactivity level when vendmg CRDS 2.9 3.3...................

A1.13 Core exit thermocouples ':.4 4.0.............................

A2 Ability to (a) predict the impacts of the following malfi=celaan or
W'-- on the RCS; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consegnancas of those malfunctions
or operatione:
(CFR: 41.5 / 43.5 / 45.3 / 45.5)

A2.01 Loss of coolant inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4
A2.02 Imes of coolant pressure 4.2 4.4.............................

A2.03 IAes of forced circulation 4.1 4.3............................

A2.04 Loss of heet sinks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.6

Ability to monitor av =natic operation of the RCS, includisg:A3 e

(CFR: 41.7 / 45.5)

A3.01 Reactor coolant ienk detection system . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
A3.02 Containmant sound-monitoring system . . . . . . . . . . . . . . . . . . . . . 2.6* 2.8
A3.03 Pressure, temperatures, and flows . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6

A4 Ability to ===naHy operate and/or monitor in the contal room:
(CFR: 41.7 / 45.5 to 45.8)

! A4.01 RCS leakage calculation program using the e----- := . . . . . . . . . . . . 3.5* 3.8*
A4.02 Indications nac-ry to verify natural circulation from appropnate level,'

flow, and temperature indications and valve positions upon loss of forced4

circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5

A4.03 Indications and controls naca===ry to recognize and correct
saturation conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4.

A4.04 'Ibe filling /drammg of LPI pumps during refueling . . . . . . . . . . . . . 2.8 2.6
A4.05 'Ibe HPI system when it is used to refill the refueling cavity . . . . . . . 2. 8 * 2.7 *

3

A4.06 Overflow level of the RWST 2.9 2.7
,..........................

A4.07 Flow path linking the RWST through the RHR system to the RCS hot !

legs for gravity refilling of the refueling cavity . . . . . . . . . . . . . . . 2.8 3.1

A4.08 Safety parameter display systems . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7*

i

|
#

C
\

3.2-5 NUREG-1122, Rev. 1

- _ _ - - - _ _ _ _ _ _ _ _ _ _ - - . . _



- - - - _- -

004 Chemical and Volume Control System (CVCS) $
TASK: Perform lineup of the CVCS

Perform boron concentration dilution (bleed) of the RCS,

: Perform boration (feed) for the RCS
Perform boration system flow path verification
Fill and vent the CVCS
Perform boration flow-path verification
Start up the CVCS
Perform borated water source operability verification

i What if RCS temperature starts to increase after placing demineralizer in service?
: Nitrogen purge the VCr

Perform boric acid pump functional test
What if estunated critical position is not calculated properly and
reactor goes critical before it is expected?

: Perform hydrogen purge and establish hydrogen overpressure
Shut down the CVCS
Operate the CVCS to increase the primary system pressure
Perform boron concentration change calculations
Shift to automatic feed and bleed of the RCS
Operate a mixed-bed demineralizer
Operate the cation bed demineralizer4

| Operate a deborating denunershzer
Perform RCS dilution using purification domineralizer in series with deborating demmeralizer

; Deborate to a critical condition during reactor startup
'

Monitor the CVCS operation
Perform excess letdown to either VCT or radwaste |

Perform excess letdown to the rmetor coolant dram /CVCS holdup tank
Operate the CVCS to form a steam bubble in the PZR

i

Operate the CVCS to collapse the steam bubble in the PZR I

Switch the letdown filters (post-denuneralizer filters) )Operate letdown coolers
j

Operate seal injection subsystem (auto-manual) '

; Vent a volume control / makeup tank (VCT)
Manual makeup to the VCr
Perform low-pressure purification using the RHRS
Degas the RCS through the VCT

'

Adjust the charging flow rate
Adjust the letdown flow rate
Change the seal injection filters |

Operate the CVCS to make up to the RWST l
! Degas the RCS through the PZR

1
|

!

O\
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IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

y

.

! K1 Knowlete of the physical h and/or causeeffect
| relationships between the CVCS and the fouowing systemas:

j (CT1: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.0
K1.02 PZR and RCS ' . - - -% rA prowure =1=*ia=Aip= . . . . . . . . . . . . 3.5 3.8;

; K1.03 Operation, function and control of T/O . . . . . . . . . . . . . . . . . . . . 2.2 2.6

! K1.04 RCPS, including seal iedection flows . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
j K1.05 CRDS operation in autommatic anode control . . . . . . . . . . . . . . . . . . 2.7* 3.2
i K1.06 Makeup system to VCT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
! K1.07 NIS.......................................... 2.6 2.9
i K1.08 Interface of CVCS with PRT 2.2 2.4..........................
a
; K1.09 Pal =*ianaip between CVCS and RPIS . . . . . . . . . . . . . . . . . . . . . 2.2* 2.7
| K1.10 Pnemunhc valves and RHRS . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
a

: K1.11 Expected PRT response when opening PORV dunng bubble
'

fonnation in PZR 2.9 3.2.................................

K1.12 Nitrogen systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
Kl.13 Hydrogen systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
K1.14 IAS .......................................... 2.6 2.8
K1.15 ECCS......................................... 3.8 4.0
Kl.16 Boric acid storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
Kl.17 PZR 3.4 3.4.........................................

K1.18 CCWS........................................ 2.9 3.2
K1.19 Primary grade water supply . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K1.20 Location of sample points for chemically sampled fluid systems . . . . . 1.7 2.5
K1.21 WGDS........................................ 2.4 2.8
K1.22 BWST........................................ 3.4 3.7
K1.23 RWST........................................ 3.4 3.7
K1.24 RHRS 3.4 3.9........................................

K1.25 Interface between HPI flow path and excess letdown flow path . . . . . . 2.7* 3.2*
K1.26 Flow path from CVCS to reactor coolant drain tank and holdup tank . . 2.7 2.8
Kl.27 Relationship between seal filter and letdown filter . . . . . . . . . . . . . . 2.3 * 2.3 *
K1.28 Interface between high-activity waste tank and letdown filter drain 2.1 * 2.4*...

K1.29 Effect and <taeac*ina of led.vg PORV or relief on PZR level and pressure,
including VCT === hup acdvity in automatic mode . . . . . . . . . . . . . 3.4 4.0

K1.30 Relationship between letdown flow and RCS pressure 2.9 3.1...........

K1.31 Interface between CVCS and desassifier (WGDS) . . . . . . . . . . . . . . 2.3 2.5
K1.32 Minimum VCT pressure effect on RCP seals . . . . . . . . . . . . . . . . . 2.8 3.1
K1.33 Interface between clean waste receiver tank and seal injection filters . . . 2.3 * 2.7 *

;

i

|

l

l
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i
K1.34 Interface between CVCS and reactor coolant drain tank; and PZR PCS . 2.7 2.9
K1.35 Understanding of interface with LRS . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8
K1.36 CCWS........................................ 2.6 2.8

I K2 Fr;W of hus power supplies to the following:
*

(CFR: 41.7)

K2.01 Boric acid makeup pumps 2.9 3.1............................
,

K2.02 Makeup pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
K2.02 Charging pumps 3.3 3.5..................................;

K2.04 BWST tank heaters 2.6 2.7................................

j K2.05 MOVs........................................ 2.7 2.9
K2.06 Control instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.7
K2.07 Heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2

K3 Knowledge of the effect that a loss or malfunction of the CVCS will,

have on the following:
(CFR: 41.7/ 45/6)

1

J

K3.01 CRDS (automatic) . . . . . . . . . . . . . . . '. . . . . . . . . . . . . . . . . . 2.5 * 2.9
K3.02 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
K3.03 CCWS........................................ 2.2 2.4
K3.04 RCPS......................................... 3.7 3.9'

I K3.05 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
i K3.06 RCS temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6

K3.07 PZR level and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
K3.08 RCP seal injection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8

K4 Knowledge of CVCS design feature (s) and/or interlock (s)
which provide for the following:

{ (CFR: 41.7)
K4.01 Oxygen control in RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3

i K4.02 Control of pH, and range of acceptability . . . . . . . . . . . . . . . . . . . 2.1 2.6

| K4.03 Protection of ion exchangers (high letdown temperature
will isolate ion exchangers) 2.8 2.9i ...........................

K4.04 Manual / automatic transfers of control . . . . . . . . . . . . . . . . . . . . . 3.2 3.1

i K4.05 Interrelationships and design basis, including fluid
flow splits in branching networks (e.g., charging and
seal injection flow) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2

4 K4.06 Isotopic control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
K4.07 Water supplies 3.0 3.3...................................

; K4.08 Hydrogen control in RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2
K4.09 High temperature limit on CVCS to protect ion exchange resins . . . . . 2.4 3.1

,

O
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se.10 Minimum temperature requirements on borated systems
(provent crystalhntion) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.8

K4.11 Temperature / pressure control in let/own line: prevent
bodag, lifting reliefs, hydrauhc shock, piping damage, ,

and burst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6 )
K4.12 Mininaua level of VCT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4 |

K4.13 Interlock between letdown isolation valve and flow control valve 3.2* 3.5....

K4.14 Control interlocks on letdown system (letdown tank bypass valve) . . . . 2.8* 3.2
K4.15 Interlocks associated with operation of orifice isolation valves 3.0* 3.4 |......

K4.16 Temperature at which the temperature control valve automatically
diverts flow from the dominerahzer to the VCT; reason for this diversion 2.6 3.0

K5 Knowledge of the Ef-- ' implications of the following
concepts as they apply to the CVCS:
(CFR: 41.5/ 45.7)

K5.01 Importance of oxygen control in RCS . . . . . . . . . . . . . . . . . . . . . 2.7 3.3
K5.02 Explosion hazard associated with hydrogen contamms systems . . . . . . 3.5 3.9
K5.03 Definition of pH, reasons for importance, range of acceptability in RCS 2.2 2.9
K5.04 Reason for hydrogen cover gas in VCT (oxygen scavsage) . . . . . . . . 2.8 3.2
K5.05 Source of neutrons (leakage, effect of core life) and NIS indications 2.3 * 2.8..

K5.06 Concept of boron " worth" or inverse boron "wo th" (reactivity, pcm/ ppm) 3.0 3.3

K5.07 Relationship between SUR and reactivity . . . . . . . . . . . . . . . . . . . 2.8 3.2
K5.08 Estimation of subcritical multiplication factor (K-eff) by means gihn

than the 6-factor formula: relationship of count rate changes to reactivity
changes........................................ 2.6 3.2

K5.09 'Ihermal shock: high component stress due to rapid 4.aue change 3.7 4.2-

K5.10 Importance of nil ductility transition temperature in plant operations 3.2 3.7..

K5.11 Thermal stress, brittle fracture, pressurued thermal shock . . . . . . . . . 3.6 3.9

K5.12 Effects of temperature on corrosion 2.3 2.7......................

K5.13 Galvanic and general corrosion . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K5.14 Reduction process of gas concentration in RCS: vent-accumulated

non-conammahle gases from PZR bubble space, depressurized during
cooldown or by alternately heatmg and cooling (spray) within allowed
pressure band (drive more gas out of solution) . . . . . . . . . . . . . . . . 2.5 2.9

,

l
1

1
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SYSTEM 904 Chemical and Volume Control System,

O
I K5.15 Boron and control rod reactivity effects as they relate to MTC . . . . . . 3.3 3.5

K5.16 Source of T-eve. and T-ref, signals to control and RPS . . . . . . . . . . 3.2 3.4
K5.17 Types and effects of radiation, dosimetry, and shielding-timeshstance . 2.6 3.1

; K5.18 Relationship between neutron flux and reactivity 2.8 3.3..............
K5.19 Concept of SDM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
K5.20 Reactivity effects of xenon, boration, and dilution 3.6 3.7, .............

K5.21 Ppm and weight % for boron . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7
K5.22 Ion bend degradation by temperature . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
K5.23 Radioactive decay of crud . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4

! K5.24 Dacnaraminatina factors ............................. 1.9 2.5
1 K5.25 F - "ia: of ion exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4

K5.26 Relationship between VCr pressure and NPSH for charging pumps . . . 3.1 3.2
i K5.27 Reason for nitrogen purge of CVCS . . . . . . . . . . . . . . . . . . . . . . 2.6 3.2

K5.28 Reason for " burping" non-enadannable gases from VCr . . . . . . . . . . 2.4 3.0,

K5.29 Reason for sampling for chloride, fluoride, sodium and solids in RCS . 2.6 3.3
: K5.30 Relatinaship between temperature and pressure in CVCS
; components durmg solid plant operation . . . . . . . . . . . . . . . . . . . . 3.8 4.2

K5.31 Purpose of flow path around boric acid storage tank . . . . . . . . . . . . 3.0* 3.4.

K5.32 Purpose and control of heat tracing (prevent crystallnation) . . . . . . . . 3.1 3.4
K5.33 Use of a boronometer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6
K5.34 For ion exchangers: dammaralization, boration/

| deboration, thennal rg- % lithiun'. control . . . . . . . . . . . . . . 2.4 2.8 |

;

K5.35 Heat exchanger principles and the effects of flow, temperature I
"

and other paramasers . . . . . . . . . . 2.5 2.9.....................
j K5.36 Solubility of boron in water; tempeuture effect . . . . . . . . . . . . . . . 2.5 2.8

K5.37 Effects of boron saturation on ion exchanger behavior . . . . . . . . . . . 2.6 3.1
K5.38 Use of thermal well for accessibility of resistance temperature detector . 1.7 1.9
K5.39 Relationship between flow and pressure drop for fluids passmg through

valves and orifices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
; K5.40 Response of PRT dunng bubble formation in PZR: increase in quaach tank
i pressure when cycling PORV shows that complete steam bubble does not

exist, that significant snaenadan==hle gas is still present . . . . . . . . . . 3.0* 3.4*,

; K5.41 Solubility of gases in solution: temperature and pressure effects . . . . . 2.3 2.6
i K5.42 Solubility of boron in water: temperature effect . . . . . . . . . . . . . . . 2.4 2.7
| K5.43 Saturation, subcooling, superheat in steam / water 3.6 3.9..............

K5.44 Pressure response in PZR during in-and-out surge . . . . . . . . . . . . . . 3.2 3.4
'

K5.45 Resistance heatmg: power / current relations . . . . . . . . . . . . . . . . . . 1.8 2.1
K5.46 Reason for going solid in PZR (collapsing steam bubble): make sure no

'

steam is in PRT when PORV is opened to drain RCS . . . . . . . . . . . 2.5* 2.9
K5.47 Reason for second CCW pump when second heat exchanger is lined up 2.4 * 2.9

:

|

!

.

O
!

i
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1

i K5.48 Purpose of hydrogen purging and sampling processes . . . . . . . . . . . . 2.2 2.9
4 KS.49 Purpose and method of hydrogen removal from RCS before
_ opening system: explosion hazard, nitrogen purge . . . . . . . . . . . . . . 2.7 3.3
i K5.50 Design basis letdown system temperatures: resin integrity . . . . . . . . . 2.6 2.7
; K5.51 Operation principle of hydrogen catalytic recombiners . . . . . . . . . . . 1.9* 2.3
| K5.52 Reason for of reducing letdown rate when filling PZR;
i collapse steam bubble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7 !

; K5.53 Reason for keepag VCT pressure as low as possible dunng degas . . . . 2.3 2.6
.

K5.54 Calculation of rate of boron change in RCS as function flow rate 2.2 2.6: ....

i K5.55 Factors which effect changes in letdown " . ---w ............ 2.3 2.4
! K5.56 Sources of radio iodine in RCS (hazard in' Alter changeout) . . . . . . . . 2.1 2.7

:
,

j K6 Knowledge of the effect of a loss or malfunction on the following
j. CVCS components: (CFR: 41.7 / 45.7)
4

K6.01 Spray / heater combination in PZR to assure uniform boron m* ration 3.1 3.3
4 K6.02 Domineralizers and ion exchangers . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.1
i K6.03 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
i K6.04 Pumps........................................ 2.8 3.1
| K6.05 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5
i K6.06 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
.' N K6.07 Heat exchangers and enadanmars . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8

t. K6.08 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
K6.09 Purpose of VCT divert valve 2.8 3.1..........................

| K6.10 Boric acid storage tank / boron iqjection tank recirculation flow path . . . 2.7 3.1
1 K6.11 Recirculation valve on boric acid storage tank (why it
! is closed dunng functional test) . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.7
j K6.12 Principle of raciscidatina valve: (permit emergency flow
j even if valve is blocked by crystallized boric acid) . . . . . . . . . . . . . 2.67 2.9
j K6.13 Purpose and functma of the borataon/ dilution batch controller 3.1 3.3......

j K6.14 Recirculation path for charging pumps . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
| K6.15 Panaan for venting VCT and pump casings while filling:
'

vents must connect to LRS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K616 Purpose of spray nozzle in VCT . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

} K6.17 Flow paths for emergency boration . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6
} K6.18 Design characteristice of boric acid transfer pump . . . . . . . . . . . . . . 2.0 2.3
i K6.19 Purpose of centrifugal pump miniflows (recirculation) . . . . . . . . . . . 2.3 2.6
| K6.20 Function of demmeralizer, including boron landing and temperature limits 2.5 3.1
j K6.21 Design and purpose of charging pump desurger . . . . . . . . . . . . . . . 2.1 * 2.4
'

K6.22 Design minimum and maximum flow rates for letdown system. 2.6 2.9.....

i

!

i

i,

i
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1

K6.23 Capacity of boron recovery tanks: plan not to exceed by inefficient boron
movamant; interface with boron recovery system . . . . . . . . . . . . . . 2.1* 2.7

K6.24 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
K6.25 Tank capacity: RCS makeup, CVCS, and boron recovery system 2.2 2.6....

K6.26 Methods of pressure control of solid plant (PZR relief and water inventory) 3.8 4.1
K6.27 Purpose of RHR relief and isolation valves . . . . . . . . . . . . . . . . . . 3.4 3.6
K6.28 Interface between high-sctivity waste tank and letdown filter drain 2.2* 2.5 i...

K6.29 Reason for excess letdown and its relationship to CCWS 2.7 3.1 |.........

K6.30 Purpose and control of degassifier inlet and divert valves . . . . . . . . . 2.3 * 2.5
K6.31 Seal injection system and limits on flow range . . . . . . . . . . . . . . . . 3.1 3.5
K6.32 Venting of VCT: reduce concentration of gases in solution, keep stress in

tank down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.5
K6.33 Principles of boronometer 1.9* 2.1............................

K6.34 Maximum allowable purge flow rate . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2 |
K6.35 Relationship between VCT vent rate and vent header pressure 2.2 2.5

|
......

K6.36 Letdown pressure control to prevent RCS coolant from flashmg to steam )
in letdown piping 2.9 3.1 !...............................

K6.37 Boron loading of domineralizer resin . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4 )
K6.38 Methods of minimizing the amount of RCS coolant water

prnca==ad and reducing the amount of waste water generated . . . . . . . 2.4 3.2 |

|
ABIIIIY |

A1 Ability to predict and/or monitor changes in parameters
(to pment exceeding design limits) associated with
operating the CVCS controls including:
(CFR: 41.5 / 45.5)

A1.01 Activity levels in primary system . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.8
A1.02 T-ave. and T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 * 3.6
A1.03 RCS pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8
A1.04 PZR pressure and level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
A1.05 S/G pressure and level 2.9* 3.2..............................

A1.06 VCT level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
A1.07 Maximum specified letdown flow . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
A1.08 Normal operstmg band for letdown flow rate . . . . . . . . . . . . . . . . . 2.7 2.9
A1.09 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
A1.10 Rescior power 3.7 3.9...................................

A1.11 Letdown and charging flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.0
A1.12 Rate of boron concentration reduction in RCS as a function of letdown

flow while deborating demineralizer is in service . . . . . . . . . . . . . . 2.8 3.2

O
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r

A2 Ability to (a) predict the impacts of the following
malf-rela == or ;:=F-- on the CVCS; and (b) based
on those g:''r'-- , use F-:-- ' to convect, control,
or mitigate the consequeness of those malfaae*Ia==

or 4 Fr --
(CFR: 41.5 / 43/5 / 45/3 / 45/5)

l

A2.01 RCS pressure allowed to exceed limits . . . . . . . . . . . . . . . . . . . . . 3.8 4.2 j
A2.02 Imss of PZR level (failure mode) . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2 j
A2.03 Boundary isolation valve leak . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2 1

A2.04 Unplanned gas release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 4.1
A2.05 RCP seal failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
A2.06 Inadvertent boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A2.07 Isolation of letdown / makeup . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.08 Imss of heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.7
A2.09 High primary and/or secondary activity . . . . . . . . . . . . . . . . . . . . 3.0 3.9
A2.10 Inadvertent boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A2.11 less of IAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2
A2.12 CIAS , SIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
A2.13 Low RWST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A2.14 Emergency boration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3.9
A2.15 High or low PZR ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
A2.16 T-ave. and T-ref. deviations . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6b A2.17 low PZR pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7

U A2.18 High vCT ievei 3.1 3.1..................................

A2.19 High secondary and primary concentrations of chloride,
fluoride, sodium and solids 2.8 3.5...........................

A2.20 Shining sta==aralizer while divert valve is lined up to VCT . . . . . . . 2.7 2.7
A2.21 Excessive letdown flow, pressure, and temperatures on

ion exchange resins (also causes) . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
A2.22 Mismatch of letdown and changing flows . . . . . . . . . . . . . . . . . . . 3.2 3.1
A2.23 High filter D/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
A2.24 Isolation of both letdown filters at one time: downstream reliefliAs . . . 2.8 2.8
A2.25 Uncontrolled boration or dilution . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.3
A2.26 low VCT pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
A2.27 Improper RWST boron concentration 3.5 4.2.....................

A2.28 Depressunzing of RCS while it is hot . . . . . . . . . . . . . . . . . . . . . 3.7 4.3
A2.29 Indication by increased letdown flow that denuneralimrs are bypassed . 2.3 2.4
A2.30 Reduction of boron concentration in the letdown flow;

its effects on reactor operation . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
A2.31 Potential for RCS chemical conta=== tion when placing

CVCS denumeralizer in service 2.3 2.7.........................

A2.32 Expected reactivity changes after valving in a new
mixed-bed domineralizer that has not been preborated 3.4 3.9...........
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9
A2.33 Fact that isolating cation dominershzer stops boron

dilution and enables restoration of normal boron concentraion . . . . . . 2.7 3.3
A2.34 Fact that for very low RCS boron concentrations, deborating domineralizers

rnay be more cost effective than using makeup water . . . . . . . . . . . . 2.2* 2.3
N:.35 Reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.8

A3 Ability to monitor antamatic operation of the CVCS,
including:
(CFR: 41.7 / 45.5)

A3.01 Water and boron inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
A3.02 Letdown isolation 3.6 3.6.................................

A3.03 fon exchange bypass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9 l
A3.04 VCT pressuro control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A3.05 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A3.06 T-ave. and T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.8
A3.07 S/G level and pressure 3.3 3.3..............................

A3.08 Reactor power ................................... 3.9 3.9
A3.09 V CT lev el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
A3.10 PZR level and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A3.11 Charging /letdon 3.6 3.4.................................

A3.12 Interpretation of letdown denuneralizer flow. divert valve position
indica *ing lights 3.0 2.7..................................

A3.13 RCS temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A3.14 I.medown and charging flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.1

|

| A3.15 PZR pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
A3.16 Interpretation of emergency borate valve position indicating lights . . . . 3.8 4.2
A3.17 Interpretation of ion exchanger status light . . . . . . . . . . . . . . . . . . 2.3 2.4
A3.18 Interpretation of letdown orifice bolation valve position indicators 2.8 2.7 |...

|

A4 Ability to manually operate and/or monitor in the control
room: (CFR: 41/7 / 45.5 to 45.8)

|

A4.01 Boron and control rod reactivity effects . . . . . . . . . . . . . . . . . . . . 3.8 3.9
A4.02 Calculation of ECP and related boration/ dilution / reactivity relationships 3.2 3.9
A4.03 Construction and use of 1/M plots (inverse multiplication, criticality

prediction method) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2
A4.04 Calculation of boron concentration changes . . . . . . . . . . . . . . . . . . 3.2 3.6
A4.05 1.etdown pressure and temperature control valves . . . . . . . . . . . . . . 3.6 3.1

i A4.06 Letdown isolation and flow control valves 3.6 3.1..................
l A4.07 Boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.7

A4.08 Charging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.4
A4.09 PZR spray and heater controls . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.3
A4.10 Boric acid pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.2

t

O
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A4.11 RCP emel 'dW.................................................... 3.4 3.3
A4.12 Boration/ dilution batch control . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.3
A4.13 VCT level control and pressure control . . . . . . . . . . . . . . . . . . . . 3.3 2.9
A4.14 Ion awhenpers and dominerahmere . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.4
A4.15 Baron naanantration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
A4.16 Activity levels of RCS and letdown 2.7 3.5......................
A4.17 Deborating domineraliser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
A4.18 Emergency borate valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.1
A4.19 CVCS letdown orifice isolation valve and valve control switches . . . . . 3.1 2.8
A4.20 Deborating domineraliser selector valve and selector valve control switch 2.6 2.5
A4.21 IAldown domineraliser flow divert valve control switch . . . . . . . . . . 2.6 2.3
A4.22 Baronometer chart recorder 2.5* 2.5*...........................
A4.23 rahd=*= of the required volume through the deborating

dominerahmer, using the appropnate equataan . . . . . . . . . . . . . . . . . 2.1 2.3

|
.

1

|
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006 Emergency Core Cooling System (ECCS)

TASK: Perform ECCS pump operability checks
Fill the high-pressure SIS

'

Fill the -a=nta'ars/ core flood tanks / safety injection tanks
Perform core floodmg isolation valves alarms actuation test
Drain the re="1 'ars/ core flood tanka / safety iqjection tanks
Perform ECCS leak rate test
Fill the boron injection tank
Perform safety injection tank outlet isolation valve test
Prepare the SIS for a normal plant startup
Fill the refueling / borated water storage tank
Perform high-head safety injection test and flumhing of stainless steel pipe
Recalculate and/or purify the refueling / borated water storage tank
Adjust HPI flow
Prepare the high-pressure SIS for shutdown
Secure the high-pressure SIS
Drain the high-pressure SIS
Adjust accumulator / core flood tank / safety injection tank pressure
Vent re"=nladon/ core flood tank / safety injection tanks
Monitor the SIS
Operste the SIS in the recirculation mode
Manually initiate safety injection
What if HPI is overpressurmng the reactor?

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the ECCS and the following
systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Spent fuel cooling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.8*
K1.02 ESPAS ................... .................... 4.3 4.6
K1.03 RCS.......................................... 4.2 4.3
K1.04 Auxiliary spray system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.8*
K1.05 RCP seal injection and return . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 * 2.9
K1.06 Liquid waste tank / reactor drain tank . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K1.07 M FW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.3 *
K1.08 CVCS 3.6 3.9........................................

Kl.09 Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
K1.10 Safety injection tank heating system . . . . . . . . . . . . . . . . . . . . . . 2.6 * 2. 8 *

K1.11 CCWS........................................ 2.8 3.2
K1.12 Accumulator vent system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 26
K1.13 CSS .......................................... 3.3 * 3.6*
Kl.14 IAS .......................................... 3.0 3.4*
K1.15 Accumulator drams 2.2* 2.2*................................

O
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SYSTEM: 406 F-- ; 7 Core Coollas System (ECCS) |

K2 Knowlege of bus power supplies to the following: !

(CFR: 41.7) '

I
K2.01 ECCS .................................... 3.6 3.9 !
K2.02 Valve operators for ====l=*a s . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.9 )
K2.03 Hest tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5 )
K2.04 ESPAS-operated valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8

K3 Knowledge of the effect that a loss or naalfimetian of the ECCS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 4.1 4.2
K3.02 Fuel.......................................... 4.3 4.4
K3.03 can*=== ant..................................... 4.2 4.4

K4 r--- f '_; of ECCS design feature (s) and/or interlock (s)-

which provide for the following:
(CFR: 41.7)

K4.01 Coohng of centrifugal pump beenngs . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K4.02 Reheving shutoff head (recirculation) 2.8 3.0.....................

K4.03 Flushing of piping following transfer of highly -trated boric acid . 2.4 2.5
K4.04 System venting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K4.05 A nta=*=rt of HPI/LPI/ SIP. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
K4.06 Recirculation of =na=== flow through pumps 2.7 3.0...............

K4.07 Normal water supply for SIS . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
K4 08 Recircula*== flowpath of reactor buildag sump . . . . . . . . . . . . . . . 3.2* 3.6*
K4.09 Valve positionag on safety iqjection signn! . . . . . . . . . . . . . . . . . . 3.8 4.2
K4.10 Redundant pressure meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K4.11 Reset of SIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
K4.12 HPI flow throttling 4.1* 4.3*................................

K4.13 Reset of contain = ant isolation. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 3.8 4.1

K5 Knowlege of the operational implicaelana of the following concepts
;

as they apply to ECCS: (CFR: 41.5 / 45.7)
i

K5.01 Effects of temperatures on water level indications 2.8 3.3.............

K5.02 Relationship between am-* volume and pressure 2.8 2.9..........

K5.03 Weight percent calculation boron concentrataan 1.9 2.2...............

K5.04 Brittle fracture, including causes and preventative actions . . . . . . . . . 2.9 3.1
K5.05 Effects of pressure on a solid system . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
K5.06 Relationship between ECCS flow and RCS pressure 3.5 3.9............

K5.07 Expected temperature levels in various locations of the RCS due to various
plant conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0 l

K5.08 Operation of pumps in parallel 1.9* 3.1 *.........................

O
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SYSTEM: 006 Emergency Core Cooling Systern (ECCS)

K6 Knowledge of the effect of a loss or malfunction on the following
will have on the ECCS:
(CFR: 41.7 / 45.7)

K6.01 BIT / borated water sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K6.02 Core Hood tanks (accumulators) . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K6.03 Safety Injection Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
K6 04 Breakers, relays and disconnects 2.1 2.5........................

K6.05 HPI/LPI cooling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.5
K6.06 Isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
K6.07 Drain and fill valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.08 Accumulator and sample system . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.09 RWST purification system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.10 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K6.11 Scesors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K6.12 Controllem and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K6.13 Pumps........................................ 2.6 2.9
K6.14 Motors........................................ 2.1 2.4
K6.15 Filters 1.8 2.2........................................

K6.16 Denunernhzers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2
,

K6.17 Heat Exchangers and c=haa~s 2.1 2.4 )........................

K6.18 Subcooling margin indicators 3.5 3.9 |..........................

Al Ability to predict and/or monitor changes in parameters (to prevent
exceeding design limits) associated with operating the ECCS controls
including:

(CFR: 41.5 / 45.5) .

A1.01 Avoidance of thermal and pressure stresses due to pump startup . . . . . 3.1 3.4
A1.02 Boron concentration in accumulator, boron storage tanks. 3.0 3.6.........

A1.03 Flow rates in BWST/BW recirculation pumps . . . . . . . . . . . . . . . . 2.4 2.6
A1.04 D/P across accumulator isolation valve 2.2 2.5....................

A1.05 CCW flow (establish flow to RHR heat exchanger prior to
placing in eervice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3

A1.06 Subcooling margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A1.07 Pressure, high and low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
A1.08 Temperature, high motor and bearmg . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
A1.09 Pump amperage, including start, normal and locked 2.8 3.2............

A1.10 CVCS Letdown flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
A1.11 Boron Concentration 3.1 3.4...............................

A1.12 RHR hentup limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4
A1.13 Accumulator pressure (level, boron concentration) 3.5 3.7.............

A1.14 Reactor vessel level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8
A1.15 RWST Level and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.9
A1.16 RCS temperature, including superheat, saturation, and subcooled 4.1 4.2....

A1.17 ECCS flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A1.18 PZR level and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
A1.19 Subcooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.4

O
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SYSTEM: 406 8'n_ _ :y Core Cooling System (ECCS)

A2 Ability to (a) predict the impacts of the following malf==ctia== or
operations on the ECCS; and (b) based on those iw:""_ use
procedures to correct, control, or mitigate the consequences of
those malf==cela== or ;s'' s:_z-

(CFR: 41.5 / 45.5)

A2.01 High bearms " ,1. e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
^

A2.02 Loss of flow path 3.9 4.3.................................

A2.03 System leakage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
A2.04 Improper discharge m . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
A2.05 Improper amperage to the pump motor 3.4 3.5....................

A2.06 Water hama=r 3.3 3.5...................................

A2.07 Loes of heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
A2.08 Effect of electric power loss on valve position . . . . . . . . . . . . . . . . 3.0 3.3
A2.09 Radioactive release from venting RWST to atmosphere . . . . . . . . . . . 2.6 3.2*
A2.10 Low boron can-tration in SIS . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
A2.11 Rupture of ECCS header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.4
A2.12 Conditions requirmg actuation of ECCS . . . . . . . . . . . . . . . . . . . . 4.5 4.8
A2.13 Inadvertent SIS actuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2

A3 Ability to monitor ==*a===*ic operation of the ECCS, including:
(CFR: 41.7 / 45.5)

A3.01 A m h rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 3.9
A3.02 Pumps........................................ 4.1 4.1
A3.03 ESPAS-operated valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
A3.04 Cooling water systems 3.8 3.8..............................

A3.05 Safety Injection Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
A3.06 Valve hneups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A3.07 RHR pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
A3.08 Automatic transfer of ECCS flowpaths . . . . . . . . . . . . . . . . . . . . . 4.2 4.3

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

;

A4.01 Pumps........................................ 4.1 3.9
A4.02 - Valus........................................ 4.0* 3.8
A4.03 Transfer from boron storage tank to boron injection tank . . . . . . . . . 3.5* 3.5*
A4.04 RHRS 3.7 3.6........................................

A4.05 Transfer of ECCS flowpaths prior to recirculation . . . . . . . . . . . . . . 3.9 3.8 ,

A4.06 ESF control panet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4
A4.07 ECCS pumps and valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4
A4.08 ESF system, including reset . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A4.09 PZR LCS and PZR PCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
A4.10 Safety parameter display system . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 4.2*
A4.11 Overpressure protection system . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3

,
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011 Pressurizer Level Control System

h(PZR LCS)

TASK: Operate PZR level control in manual
Transfer from manual to automatic PZR level control
Monitor the PZR LCS
Place the PZR level programmar in manual

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Frit. of the physical cannar*laan and/or cause-
effect relationships between the PZR LCS and the foi-
lowing systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

Kl.01 CVCS 3.6 3.9........................................

K1.02 RCS.......................................... 3.7 3.8
K1.03 PZR PCS 3.7 4.0......................................

Kl.04 RPS.......................................... 3.8 3.9
K.1.05 Reactor regulating system 3.4? 3.5............................

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

K2.01 Chargmg pumps 3.1 3.2..................................

K2.02 PZR heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
K2.03 Imel channels and controllers . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4

K3 Knowledge of the effect that a loss or malfunction of the PZR LCS
will have on the following:
(CFR: 41.7 / 45.6)

K3.01 CVCS 3.2* 3.4........................................

K3.02 RCS.......................................... 3.5 3.7
K3.03 PZR PCS 3.2 3.7......................................

K4 Knowledge of PZR LCS design feature (s) and/or interlock (s) which provide
for the following:
(CFR: 41.7)

K4.01 Operation of PZR heater cutout at low PZR level . . . . . . . . . . . . . . 3.3 3.7
K4.02 PZR level controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
K4.03 Density compensation of PZR level 2.6 2.9......................

K4.04 PZR ievel inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.3
K4.05 PZR ievel inputs to RPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 4.1
K4.06 Letdown isolation 3.3 3.7.................................

K4.07 Cold <:alibrated channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2

O
NUREG-1122, Rev. 1 3.2-20

_ _ _ - _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



- . . _ . _ - - - - .

O

i

4

i SYSTEM: 411 Pressuriser Imel Control System (PZR LCS)

OG1

; K5 N't of the operational implications of the following concepts as they
apply to the PZR LCS:,

1 (CFR: 41.5 / 45.7)
J

j K5.01 ' theory of operation of bellows-type level detector . . . . . . . . . . . . . 1.9 2.2
j K5.02 Principle of operation for the charging punp electric p - + flow

control velve 2.0* 2.2....................................

K5.03 Pnaciple of operation of the charging flow sensor . . . . . . . . . . . . . . 1.7 1.9
i K5.04 Reasons for not allowing coolant to flash into steam in the letdown piping 2.5 2.9'

K5.05 Interrelation ofindicated charging flow rate with volane of water required
to bring PZR level back to pic.i-- ---i level hot / cold . . . . . . . . . . 2.8 3.1;

i K5.06 Indicated charging flow. seal flow plus actual chargag flow . . . . . . . 2.9 3.2
K5.07 Definition of flow rato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.19

. K5.08 Relative flow rate through letdown subsystem as a function of flow control 2.3 2.5
! K5.09 Reason for manually controlling PZR level . . . . . . . . . . . . . . . . . . 2.6 2.7
i K5.10 Indications of reactor vessel bubble . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.0i

: K5.11 Reasons for selectag " manual' on letdown control valve controller . . . 2.5 * 2.8
i K5.12 Criteria and purpose of PZR level program . . . . . . . . . . . . . . . . . . 2.7 3.3
,

K5.13 Impact of high/ low PZR level on interrelated system . . . . . . . . . . . . 3.2* 3.4
1 K5.14 Sizing of the PZR for maximum insurge/outsurge . . . . . . . . . . . . . . 1.9 2.2
i K5.15 PZR level indu=tian when RCS is saturated . . . . . . . . . . . . . . . . . 3.6 4.0
$

K6 Knowledge of the effect of a loss or malfunction on the following will have
; on the PZR LCS:
j (CFR: 41.7 / 45.7)
Ii

K6.01 Panaans for starting charging pump while increasing letdown flow rate . 2. 8 * 3.2
l K6.02 Relationship of makeup flow rate to throttle valve position . . . . . . . . 2.2 2.5
i K6.03 Relationship between PZR level and PZR heater control circuit 2.9 3.3.....

K6.04 Operation of PZR level controllers . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1

j;i K6.05 Function of PZR level gauges as postaccident monitors 3.1 3.7..........

K6.06 Correlation of dammad signal indication on charging
j pump flow valve controller to the valve position 2.5* 2.8..............
* K6.07 Correlation of dammad signal indication with letdown PVC position . . . 2.4 2.6

K6.08 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
j K6.09 Sensor and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
j K6.10 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

K6.11 Pumps 1.9 2.1........................................

| K6.12 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9

i K6.13 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
j

i
d
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! SYSTEM til Pressuriser Level Control Systesa (PZR LCS)

O'

Al Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the PZR LCS controls including:
(CFR: 41.5 / 45.5)

A1.01 PZR ievel and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
A1.02 Charging and leidown flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
A1.03 VCT level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2
A1.04 T-ave . . . . . . 3.1 3.3..................................

A2 Ability to (s) predict the impacts of the following malfunctions or
wetisms on the PZR LCS; and (b) based on those predictions, use
pramh-m to correct, control, or mitigate the consequence of
those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

|

| A2.01 Excessive letdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.1
| A2.02 Excessive charging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2

A2.03 Loss of PZR ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9
A2.04 loss of one, two or three chargmg pumps 3.5 3.7..................

A2.05 Loss of PZR beaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
A2.06 Inadvertent PZR spray actuation 3.7 3.9........................

A2.07 Isolation of letdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.3
A2.08 Imes of level c=~---%n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
A2.09 High ambient reflux boiling temperature effect or indicated PZR level . 2.97 3.5
A2.10 Failure of PZR level instrument - high . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A2.11 Failure of PZR level instrument - low . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A2.12 Operation of auxiliary spray . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3

A3 Ability to monitor automatic operation of the PZR LCS, including:
(CFR: 41.7 / 45.5)

A3.01 Boration/ dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.8
A3.02 Reactor power 2.6* 2.8...................................

A3.03 Charging and letdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.3

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

A4.01 Charging pump and flow controls . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.2
A4.02 Movement of the pressure control valve, using manual controller . . . . 3.4 3.1
A4.03 PZR heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.1
A4.04 Transfer of PZR LCS from automatic to manual control . . . . . . . . . . 3.2 2.9
A4.05 Letdown flow controller 3.2 2.9.............................

O
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013 Engineered Safety Features Actuation System (ESFAS)

TASK: Monitor the ESPAS
What if safety igioction (cold-leg iqjectaan) flow is not sufncient?
Manually initiate ESF
Perfonn the design basis accident sequence test
Reset the ESF
Bypass the ESF
Perfona the integrated ESP test
Perform the ESF equipment response time test
Perform the ESP equipment gL--- + test

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical canaae+ia= and/or cause effect
r=8=*Ia-hlps between the ESFAS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Initiation signals for ESF circuit logic . . . . . . . . . . . . . . . . . . . . . 4.2 4.4 i
K1.02 RCP ......................................... 3.2 3.6
K1.03 CCS.......................................... 3.8 4.1
K1.04 RPS igiection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.97 4.37
K1.05 CSS .......................................... 4.1 4.4
K1.06 ECCS......................................... 4.2 4.4
K1.07 AFW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4
Kl.08 CCWS........................................ 3.6 3.8
K1.09 CIRS......................................... 3.3* 3.7 *
K1.10 CPS.......................................... 2.8* 3.1*
K1.11 CVCS ........................................ 3.3 3.8
K1.12 ED/G......................................... 4.1 4.4
K1.13 HVAC ........................................ 2.8 ?.1
K1.14 IAS .......................................... 3.1* 3.4*
K1.15 M FW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
K1.16 MRSS 2.9* 3.4*........................................

K1.17 LRS.......................................... 2.6 3.0
K1.18 Premature reset of ESF actuation . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
K1.19 WGDS........................................ 2.6 3.0

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

K2.01 ESPAS/ safeguards equipment control 3.6* 3.8.....................
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SYSTEM 013 Engineered Safety Features Actuation System (ESFAS)

K3 Knowledge of the e#ect that a loss or malfunction of the ESFAS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 Fuel.......................................... 4.47 4.7
K3.02 RCS.......................................... 4.3 4.5
K3.03 Contai n man t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.7

K4 Knowledge of ESFAS design feature (s) and/or inter-
lock (s) which provide for the following:
(CFR: 41.7)

K4.01 SIS reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.3
K4.02 Containmmt integrity system reset . . . . . . . . . . . . . . . . . . . . . . . 3.97 4.2
K4.03 Main Steam Isolation System 3.9 4.4..........................

K4.04 Auxiliary feed actuation signal 4.3 * 4.5*.........................

K4.05 Core spray actuation signal reset 4.0* 4.2*........................

K4.06 Recirculation actuation system reset 4.0* 4.3*......................

K4.07 Power supply loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
K4.08 Redundancy ..................................... 3.1 3.4
K4.09 Spurious trip protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1*
K4.10 Safeguards equipment control reset . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
K4.11 Vital power load control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.8
K4.12 Safety injection block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
K4.13 MFW isolation / reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
K4.14 Upper head injection accumulator isolation . . . . . . . . . . . . . . . . . . 3.7* 4.0*
K4.15 Continuous testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.2
K4.16 Avoidance of PTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
K4.17 Ramana for stopping air coolers on train being tested . . . . . . . . . . . . 2.9* 2.9*
K4.18 Reason forjumping containment high-high-pressure signal to containment

spray pump on train being tested . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.5 *
K4.19 Reason for opemng breaker on high hand injection pump . . . . . . . . . 3.0* 3.4*
K4.20 Reason for stopping CCW pump on train being tested . . . . . . . . . . . 3.1* 3.3*
K4.21 Reason for starting an additional service water booster pump for train not

being tested and stopping the pump on train under test . . . . . . . . . . . 3.1* 3.3*
K4.22 Reason for shut safety injection pump discharge valve of train to be tested 2.9 * 3.1* |
K4.23 Reason for disabling of ED/G during ESF sequencer test 2.6* 2.9* |.........

K4.24 Reason for disabling of BIT so it will not function during ESF
,

sequencer test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1* |
|
.

K5 Knowledge of the operational implications of the following concepts
as they apply to the ESFAS:

(CFR: 41.5 / 45.7)

K5.01 Definitions of safety train and ESP channel . . . . . . . . . . . . . . . . . . 2.8 3.2
K5.02 Safety system logic and reliability 2.9 3.3.......................

O
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SYSTEM: 413 Engineered Safety Features Acenatlan Systen (ESFAS)

K6 U":t of the effect of a loss or malfunctia= on the following will have
on the ESFAS: .

(CPR: 41.7 / 45.5 to 45.8)

K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 3.1*
K6.02 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.6 l

K6.03 Breakers, relays, and h-ts . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9 |
K6.04 Trip setpoint calculators 2.4 * 2.7 * ;.............................

ABILITY
l

A1 Ability to predict and/or anonitor changes in parameters (to Prevent
,

| exceeding design limits) =amaciatant with operating the ESFAS
' controls including:
1 (CFR: 41.5 / 45.5)

A1.01 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.2
A1.02 contain-# pressure, temperature, and humidity . . . . . . . . . . . . . . 3.9 4.24

i A1.03 Feedwater header differential 2.6 * 2.6*..........................

A1.04 S/O level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A1.05 Main steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A1.06 RWST 1evel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A1.07 ennianamant radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A1.08 cantana= ant sump level 3.7 3.8.............................

A1.09 T-hot . .. . .... .. . .. ..... .. ..... ..... ... .... ... . 3.4 3.7
A1.10 T-cold........................................ 3.4 3.7

A2 Ability to (a) predict the inipacts of the following malfnactians or operations
on the ESFAS; and (b) based Ability on thase predictions, use procedures to

correct, control, or mitigate the consequences of those malfunctions
or operations;

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 LOCA ........................................ 4.6 4.8
A2.02 Excess steam demaml 4.3 4.5...............................

A2.03 Rapid depressunzation 4.4 4.7..............................

A2.04 Loss of instrument bus 3.6 4.2..............................

A2.05 Loss of de control power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.2
A2.0C Inadvertent ESPAS actuation . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 4.0

A3 Ability to monitor automatic operation of the ESFAS including:
(CFR: 41.7 / 45.5)

A3.01 Input chmanals and logic 3.7* 3.9.............................

A3.02 Operation of actuated equipment 4.1 4.2........................

A3.03 Continuous testing feature . . . . . . . 2.4* 2.7 *....................

i
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SYSTEM: 013 Engineered Safety Features Actuation System (ESFAS)

OA4 Ability to manually operate and/or monitor la the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 ESFAS-initiated equipment which fails to actuate . . . . . . . . . . . . . . 4.5 4.8
A4.02 Reset of ESFAS channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4
A4.03 ESFAS initiatiou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.7

O

i

O
|
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| 006 Emergency Core Cooling System (ECCS)

TASK: Perform ECCS pump operability checks
Fill the high-pressure SIS

| Fill the accumulators / core flood tanks / safety injection tanks
Perform core floodmg isolation valves alarms actuation test
Drain the ee-latars/ core flood tanks / safety injection tanks
Perform ECCS leak rate test
Fill the boron igjection tank
Perform safety injection tank outlet isolation valve test
Prepare the SIS for a normal plant startup
Fill the refueling / borated water storage tank i

Perform high-head safety injection test and flushing of stainless I

steel pipe

Recirculate and/or purify the refueling / borated water storage tank
Adjust HPI flow
Prepare the high-pressure SIS for shutdown
Secure the high-pressure SIS
Drain the high-pressure SIS
Adjust accumulator / core flood tank / safety injection tank pressure
Vent vo 1-don / core flood tank / safety injection tanks
Monitor the SIS
Operate the SIS in the recirculation mode
Manually initiate safety injection
What if HPI is overpressurizing the reactor?

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the ECCS and the following systesas:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Spent fuel cooling system . . . . . . . . . . . 2.4* 2. 8 *.................

K1.02 ESFAS ................ 4.3 4.6......................

K1.03 RCS.......................................... 4.2 4.3
K1.04 Auxiliary spray system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.8 *
K1.05 RCP seal injection and return . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.9
K1.06 Liquid waste tank / reactor drain tank . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
Kl.07 M FW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 * 3.3 *
K1.08 CVCS 3.6 3.9........................................

K1.09 Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7 |

K1.10 Safety injection tank heating system . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.8 * |

Kl.11 CCWS........................................ 2.8 3.2 )K1.12 Accumulator vent system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 26
K1.13 CSS .......................................... 3.3* 3.6*
Kl.14 IAS .......................................... 3.0 3.4*
Kl.15 Accumulator drams 2.2* 2.2*................................

i
|
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SYSTEM: 006 W- .-- y Core Cooling System (ECCS)

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

K2.01 BCCS pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
K2.02 Valve operators for accumulators . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.9
K2.03 Heat tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K2.04 ESPAS<perated valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8

K3 Knowledge of the effect that a loss or malfunction of the ECCS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 4.1 4.2
K3.02 Fuel.......................................... 4.3 4.4
K3.03 Contain a==t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4

K4 Knowle4e of ECCS design fantmw(s) and/or laterlock(s)
which peevide for the following:
(CFR: 41.7)

K4.01 Coolmg of centrifugal purnp beanags . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K4.02 Relievmg shutoff head (recirculation) 2.8 3.0.....................

K4.03 Flushing of piping followag transfer of highly concent.Ned boric acid . 2.4 2.5

) K4.04 System ventag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K4.05 Autostart of HPI/LPI/ SIP... . . . . . . . . . . . . . . . . . . . . . . . . . . .
K4.06 Recirculataan of minimanm flow through pumps 2.7 3.0...............

K4.07 Normal water supply for SIS . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
K4 08 Recirculatian flowpath of reactor building sump . . . . . . . . . . . . . . . 3.2* 3.6*
K4.09 Valve positiomag on safety impction signal . . . . . . . . . . . . . . . . . . 3.8 4.2
K4.10 Painadant pressure meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K4.11 Reest of SIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
K4.12 HPI flow throttling 4.1* 4.3*................................

K4.13 Reset of containment isolation . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
,

K5 Knowledge of the operational implications of the following concepts as
they apply to ECCS:
(CFR: 41.5 / 45.7)

K5.01 Effects of temperatures on water level indications . . . . . . . . . . . . . . 2.8 3.3

K5.02 Palatianship between e i% volume and pressuse 2.8 2.9..........

K5.03 Weight percent calculation boron concentration . . . . . . . . . . . . . . . 1.9 2.2

K5.04 Brittle fracture, including causes and preventative actions . . . . . . . . . 2.9 3.1

K5.05 Effects of pressure on a solid system . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8

K5.06 Relationship between ECCS flow and RCS pressure 3.5 3.9............

K5.07 Expected temperature levels in vanous locations of the
RCS due to various plant conditions . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0

K5.08 Operation of pumps in parallel . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1*
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SYSTEM: 406 Emergency Core Cooling Systssa (ECCS)

O
K6 Knowledge of the effect of a loss or malfunction on the following

will have on the ECCS:
(CFR: 41.7 / 45.7)

K6.01 BIT / borated water sources. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K6.02 Core flood tanks (===da'ars) . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K6.03 Safety Issection Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
K6.04 Breakers, rdays and disconnects 2.1 2.5........................

K6.05 HPI/LPI coohng water . . . . . . . . . . . . . . . . . . . . 3.0 3.5.........

K6.06 Isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
K6.07 Drain and fill valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.08 Ar=~d-'ar and sample system . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.09 RWST purification system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.10 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K6.11 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K6.12 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6

| K6.13 Purnps 2.6 2.9........................................

| K6.14 Motors........................................ 2.1 2.4

| K6.15 Filters 1.8 2.2........................................
l K6.16 Denunaralizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2,

I K6.17 Heat Exchangers and condanmars 2.1 2.4........................

i K6.18 Subcooling margin indicators 3.5 3.9..........................
!
\

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the ECCS controls including:
(CFR: 41.5 / 45.5)

A1.01 Avoidance of thermal and pressure stresses due to pump startup . . . . . 3.1 3.4
A1.02 Boron concentration in ===datar, boron storage tanks 3.0 3.6.........

A1.03 Flow rates in BWST/BW recirculation pumps 2.4 2.6................

| A1.04 D/P across ==-datar isolation valve 2.2 2.5....................
| A1.05 CCW flow (establish flow to RHR heat exchanger prior to

placing in eervice) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3
i A1.06 Subcooling margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9

A1.07 Pressure, high and low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6 |A1.08 Temperature, high motor and beanng 2.8 3.1 :.....................

| A1.09 Pump amperage, including start, normal and locked 2.8 3.2............

| A1.10 CVCS Letdown flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
! A1.11 Boron Concentration 3.1 3.4 i...............................

( A1.12 RHR hestup limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4
A1.13 Am"=d=*ar pressure (level, boron concentration) 3.5 3.7.............

A1.14 Reactor vessel level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8
A1.15 RWST Level and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.9
A1.16 RCS temperature, including superheat, saturation, and subcooled 4.1 4.2....

A1.17 ECCS flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A1.18 PZR ievel and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3

i A1.19 Subcooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.4

9
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SYSTEM: 406 F ;-----, Core Cooling System (ECCS)-

A2 Ability to (a) predict the impacts of the following unalfi=cela== or
;1:''-- on the ECCS; and (b) bened on those iw:""' a use--

procedures to correct, control, or mitigate the ea===g- of those
malfunctions or operations:

(CFR: 41.5 / 45.5)

A2.01 High bearing " ;+ i.r6............................. 2.9 3.1
-

A2.02 Loss of flow path 3.9 4.3.................................

A2.03 System leakage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
A2.04 Improper discharge pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
A2.05 Improper angerage to the pump motor 3.4 3.5....................

A2.06 Water hasamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
A2.07 Loss of heat tracmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
A2.08 Effect of electric power loss on valve position . . . . . . . . . . . . . . . . 3.0 3.3
A2.09 Radioactive release from venting RWST to at=amphare . . . . . . . . . . . 2.6 3.2*
A2.10 Iow boron caacaatration ic SIS. . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
A2.11 Rupture of ECCS header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.4
A2.12 Canditions requirmg actuataan of ECCS . . . . . . . . . . . . . . . . . . 4.5 4.8.

A2.13 Inadvertent SIS =cenatia= 3.9 4.2 l.............................

A3 Abi'ity to -aaitu ==da==*ie operation of the ECCS, includias:
(CT R: 41.7 / 45.5)

A3.01 Accuamlators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 3.9
A3.02 Pumps ........................................ 4.1 4.1
A3.03 ESFAS-operated valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
A3.04 Cooling water systems 3.8 3.8..............................

A3.05 Safety Injection Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
,

A3.06 Valve lmoups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2 |A3.07 RHRpumps..................................... 3.6 3.7
'

A3.08 Automatic transfer of ECCS flowpaths . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
|

A4 Ability to =====uy operate and/or =aai*ae in the control rooni:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 Pumps........................................ 4.1 3.9 |
A4.02 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 3.8
A4.03 Transfer from boron storage tank to boson injection tank . . . . . . . . . 3.5* 3.5*
A4.04 'RHRS ........................................ 3.7 3.6
A4.05 Transfer of ECCS flowpaths prior to recirculation. . . . . . . . . . . . . . 3.9 3.8
A4.06 ESF control penet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4
A4.07 ECCS pumpe and valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4
A4.08 ESP system, including reset . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
A4.09 PZR LCS and PZR PCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
A4.10 Safety parameter display system . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 4.2*
A4.11 Overpressure protection system . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3

3.3-5 NUREG-1122, Rev. 1



. . . _ . ._

010 Pressurizer Pressure Control System
(PZR PCS)

TASK: Control PZR pressure in individual manual mode (using heaters or
spray manually)

Test PORV operability
Control PZR pressure in master manual model
Heat up the PZR with the PZR heaters
Perform imeup on the PZR pressure relief system
Transfer from manual to automatic pressure control
Monitor PZR pressure
Monitor the PZR pressure relief system

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-effect
,

relationships between the PZR PCS and the following systems: 1

(CFR: 41.2 to 41.9 / 45.7 to 45.8) |

|
'

K1.01 RPS.......................................... 3.9 4.1
K1.02 ESPAS ........................................ 3.9 4.1
K1.03 RCS.......................................... 3.6 3.7
K1.04 AFW......................................... 2.4 2.7

;

K1.05 PRTS......................................... 3.4 3.6 I

K1.06 CVCS 2.9 3.1 I........................................

K1.07 Contamment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1 1

K1.08 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.5

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

K2.01 PZR heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.4
K2.02 Controller for PZR spray valve . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
K2.03 Indicator for PORV position . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 * 3.0
K2.04 Indicator for code safety position . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9 |

K3 Knowledge of the effect that a loss or malfunction of the PZR PCS will
have on the following:

(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 3.8 3.9

K3.02 RPS.......................................... 4.0 4.1
K3.03 ESFAS ............................ ,.......... 4.0 4.2

O
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1
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i

SYSTEM: (10 Prsesuriser Pressure Control Systes (PZR PCS)

K4 Knowledge of PZR PCS design feature (s) and/or later-
lock (s) which provide for the following:
(CFR: 41.7)

K4.01 Spray valve warm-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K4.02 Prevention of uncovering PZR heaters . . . . . . . . . . . . . . . . . . . . . 3.0 3.4
K4.03 Over ptwure centrol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1 j

K5 Knowledge of the ;r=" n' implications of the following concepts as
the apply to the PZR PCS:
(CPR: 41.5 / 45.7)

K5.01 Determinaban of condition of fluid in PZR, using steam tables 3.5 4.0.....

K5.02 Cnanamat enthalpy expension through a valve . . . . . . . . . . . . . . . . . 2.6 3.0
'

K6 Knowledge of the effect of a loss or malfunction of the following will have4

'

on the PZR PCS:
(CFR: 41.7 / 45.7)

K6.01 Pressure detection systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
K6.02 PZR ......................................... 3.2 3.5
K6.03 PZR aprays and henters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
K6.04 PRT.......................................... 2.9 3.2
K6.05 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4
K6.06 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4
K6.07 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5

ABILITY

Al Ability to predict and/or monitor changes in parameters (to psevent
i *=eaadi=ig design ihmits) ===aciaead with operating the

PZR PCS controls including:
(CFR: 41.5 / 45.5)

A1.01 PZR and RCS boron mershons . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A1.02 Spray and surge line flow rates . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
A1.03 PRT pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
A1.04 Effects of temperature change during solid operation . . . . . . . . . . . . 3.6 3.8
A1.05 Pressure effect on level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A1.06 RCS bestup and cooldown effect on pressure . . . . . . . . . . . . . . . . . 3.1 3.2
A1.07 RCS pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
A1.08 Spray nozzle DT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.3
A1.09 Tail pipe temperature and scoustic monitors . . . . . . . . . . . . . . . . . 3.4 3.7

\
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SYSTEM: 910 Prsesudser Pressure Control Systan (PZR PCS)

A2 Ability to (a) predict the kapacts of the following
malfwh or operations on the PZR PCS; and (b) bened

| on those predictions, use procedures to correct, control,
or mitigate the consequences of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

j

A2.01 Hea:er failures 3.3 3.6...................................

i A2.02 Spray valve failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A2.03 PORV failures 4.1 4.2...................................

A3 Ability to monitor automatic operation of the PZR PCS, including:
i (CFR: 41.7 / 45.5)
>

A3.01 _ PRT temperature and pressure dunng PORV testing . . . . . . . . . . . . 3.0 3.2
j A3.02 PZR pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.5
:

} A4 Ability to manually operate and/or monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)4

i

1 A4.01 PZR spray valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.5
A4.02 PZR heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.4
A4.03 PORV and block valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 3.8*

i

!

!

|

!
>

;

i

j

i
!

!
!

4

i

i
i

:
,

: 9
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1

l

| C
Safety Function 4:

,

Heat Removal From Reactor Core nape
: .

i l

!i

PRIMARY SYSTEM;

i :

1 002 Reactor Coolant System 3.4-2
j 003 Reactor Coolant Pump System 3.4-6
: 005 Residual Heat Removal System 3.4-10
; 035 Steam Generator System 3.4-14
;

SECONDARY SYSTEM

039 Main and Reheat Steam System 3.4-19
041 Steam Dump System and Turbine Bypass Control 3.4-23
045 Main Turbine Generator System 3.4-26

i

055 Condenser Air Removal System 3.4-33 |
056 Condensate System 3.4-36 |
059 Main Feedwater System 3.4-41 l

O 061 Auxiliary / Emergency Feedwater System 3.4-45b 076 Service Water System 3.4-48

O
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002 Reactor Coolant System (RCS)

TASK: Perform imeups on the I.CS
Vent the CRDM
Drain the RCS
Drain the S/O (primary rlda)
Drain the refuelmg cavity
Fill the refuehng cavity
Perform RCS water invenu.ry balance
Add nh ogen to the PZR
Monitor the RC
Establish natural ciron h

IMPORTANCE
TJA NO. KNOWLEDOB RO SRO

K1 Knowledge of the physical conardions e ad/or cause-
effect relatbnsb's between the RCS an i the following
systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8) |

K1.01 RWST . . . . . . . . , 3.7 3.9 i..............................

K1.02 CRDS 2.9 * 3.0*
'

........................................

K1.03 Borated water storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8
K1.04 RCS vent system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2

i
K1.05 PRT.......................................... 3.2 3.4

'

K106 CVCS 3.7 4.0 )........................................

K107 Reactor vessel level indication system . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7*
K1.08 ECCS......................................... 4.5 4.6
K1 09 PZR 4.1 4.1.........................................

K110 Reactor coolant drain tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K1.11 S/GS, feedwater systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
K112 NIS.......................................... 3.5* 3.6
K1.13 RCPS......................................... 4.1 4.2
K1,14 Spent-fuel pool purification 2.3 2.6...........................

K1.15 Refueling canal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
Kl.16 Refueling water purification . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
K1.01 MT/G 3.5 3.8........................................

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

|

|
|
;

I

O
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SYSTEM 002 Reactor Coolant Systems (RCS)

i

E3 Knowlege of the effect that a loss or smalfunction of the RCS will have
on the foDowlag:

(CPR: 41.7) .

i

K3.01 IJtS.......................................... 2.1 2.6
K3.02 Punt.......................................... 4.2 4.5
K3.03 t'a=*=iaia==t..................................... 4.2 4.6

K4 Knowlege of RCS design feature (s) and/or interlock (s) ,

which provide for the following: |
(CPR: 41.7)

i

K4.01 FiPing and draining the RCS 2.7 3.0 |..........................

K4 02 Monitoring reactor vessel level . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 * 3.8*
K4.03 Venting the RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K4 04 Filling and draining the refueling canal . . . . . . . . . . . . . . . . . . . . 2.2 2.7
K4.05 n=aareia= of RCS leakage 3.8 4.2............................

,

K4.06 Provention of missile hazards 1.9 2.2 i..........................

K4.07 Contraction and expansion dunng heatup and cooldown . . . . . . . . . . 3.1 3.5 |
K4.08 Anchonag of 9 ,- b, loops, vessel, S/Gs, and cootent pumps . 1.5 1.8 i
K4.09 Operation ofloop isolation valves 3.2 3.2.......................

K4.10 Overpressure protection . . . . . . . . . . . . . . . . . . . 4.2 4.4..........

K5 Knowledge of the :; =^'" haplications of the following concepts as- - -

they apply to slu RCS:
(CFR: 41.5 / 45.7)

K5.01 Basic heat transfer concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
K5.02 Purpose of vent flow path when draining . . . . . . . . . . . . . . . . . . . 2.5 2.9
K5.03 Differeom in y. ;:----- =e ral=*inaair between-

the water / steam system and the water /nitmgen systema . . . . . . . . . . . 2.2 2.6
K5.04 Reason for :-i I he plant to be in steady. state-

condition during RCS water inventory halanca . . . . . . . . . . . . . . . . 2.9 3.4
K5.05 Reason for drain tank pressure rise dunng water inventory operations 2.7 3.0.

K5.06 Pressure, temperature, and volume r=l=*>aaaip= of
nitrogen gas in ===aci=*ian with water . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

K5.07 Reactivity offects of RCS borca, pressure and .-e ......... 3.3 3.6
K5.08 Why PZR level should be kept within the pis .---- -i band . . . . . . . 3.4 3.9s
K5.09 natanianair of pressure and temperature for water

at saturation and --i-:--"- conditions 3.7 4.2....................'

K5.10 naineianeir between reactor power and RCS differential temperature . . 3.6 4.1
K5.11 Relationship between effects of the primary coolant system

and the macandary coolant system . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.2
K5.12 Palatianaip of temperature average and loop

differential temperature to loop hot-let and
cold-leg temperature indications . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9

l
1

I
i
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SYSTEM M2 Reactor Coolant Systan (RCS)

K5.13 Causes of circulation 3.3 3.6 I...............................

K5.14 Consequences of forced circulation loss . . . . . . . . . . . . . . . . . . . . 3.7 4.2
K5.15 Panaans for maintaining subcooling margin during natural circulation . . 4.2 4.6
K5.16 Raaman for automatic features of the Feedwaar control

system dunng total loss of reactor coolant flow 3.5 4.0...............

K5.17 Need for monitoring in-core thermocouples during natural circulation . . 3.8 4.1
K5.18 ' Brittle fracture 3.3 3.6...................................

K5.19 Neutron embrittlement 2.6 2.9
i..............................

K5.20 Corrosion control principles . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7

1

K6 knowledge of the effect or a loss or malfunction on the following RCS
components:

(CFR: 41.7 / 45.7)

K6.01 RCS valves that may pose and unusually high radiological
Hazard because of trapped erud . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.9

K6.02 RCP 3.6 3.8
i

.........................................

K6.03 Reactor vessel level indication . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6 |
|K6.04 CS vent valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9
|Kr.05 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4s

K6.07 Pumps 2.5 2.8........................................

K6.08 Controller and positioner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
K6.09 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.5
K6.10 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K6.11 '1hermal sleeves 2.2 2.6..................................

K6.12 Mode Safety valves 3.0 3.5................................

K6.13 Reactor vessel and intemals . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.8
K6.14 Core components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.8

Al Ability to predact and/or monitor changes in paramadas (to prevent !
exceeding design limits) associated with operating the RCS controls including:
(CFR: 41.5 / 45.7)

|

A1.01 Primary and secondary pressure . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
A1.02 PZR and makeup tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A1.03 Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
A1.04 Subcooling Margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
A1.05 RCS flow 3.4 3.7......................................

A1.06 Reactor power 4.0 4.0...................................

A1.07 Reactor differential temperature . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
A1.08 RCS average temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
A1.09 RCS T-ave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
A1.10 RCS T-ref . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8...........

A1.11 Relative level indications in the RWST, the refueling cavity, the PZR and
the reactor vessel during preparation for refueling . . . . . . . . . . . . . . 2.7 3.2

O
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|

SYSTEM 002 Reactor Coolant System (RCS)

A1.12 Radscactivity level when vendang CRDS 2.9 3.3...................
i

| A1.13 Core exit thennocouples 3.4 4.0.............................

A2 Ability to (a) predict the Isapacts of the following maalf==c*laa= or
:;:- '' -- en the RCS; and (b) based on those y. "'^- , use
,a -- ' to correct, control, or unitigate the ca===gname== of

those analfunctions or :; _- =''-- :
(CFR: 41.5 / 43.5 / 45.3 / 45.5)

A2.01 Imes of coolant inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4
A2.02 Imes of coolant pressure 4.2 4.4.............................

A2.03 Imes of forced cuculation 4.1 4.3............................

A2.04 IAes of heat sinks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.6

A3 Ability to monitor antamatie operation of the RCS, including:
(CFR: 41.7 / 45.5)

A3.01 Reactor coolant leak detection system . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
A3.02 Contain===t sound-monitonng system . . . 2.6* 2.8.................

A3.03 Pressure, t we.uw, and flows . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6

A4 Ability to maanally operate and/or anoni'.or in the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 RCS lakage calculation program using LSe computer . . . . . . . . . . . . 3.5* 3.8*
A4.02 Indicauons -ry to verify natural circulation from appropnate level,

flow, and ^ ._e e indications and valve positions upon loss of forced
circulataan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5

A4.03 Indacataans and controls -ry to recogniae and correct
naturntaan conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4

A4.04 The filling /drammg ofI PI pumps dunng refueling . . . . . . . . . . . . . 2.8 2.6
A4.05 'Ihe HPI system when it is used to refill the refueling cavity . . . . . . . 2. 8 * 2.7 *
A4.06 Overflow level of the RWST 2.9 2.7..........................

A4.07 Flow path linking the RWST through the RHR system to
the RCS hot legs for gravity refilling of the iafueling cavity . . . . . . . 2.8 3.1

A4.08 Safety parameter display systems . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7 *
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003 Reactor Coolant Pump System (RCPS)

O
TASK: Start an RCP

Monitor the operation of the RCPS
Perform a nonnal RCP shutdown
Vent RCP seals
Adjust flushing flow to RCP seala

IMPORTANCE
K/A NO. KNOWIIDGE RO SRO

K1 Knowledge of the physical cannactians and/or cause< Meet
relaticeships between the RCPS and the following systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RCP lube cil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
K1.02 RCP motor cooling and ventilation . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
K1.03 RCP seal system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
Kl.04 CVCS 2.6* 2.9*........................................

K1.05 CCS.......................................... 2.2 2.4
K1.06 SWS 1.9 2.1.........................................

K1.0 RCP vibration monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9
Kl.08 t' ant =nmant isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 3.0*
K1.09 RCS drain tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
K1.10 RCS.......................................... 3.0 3.2
K1.11 Sound monitoring 2.3 2.5.................................

K1 12 CCWS........................................ 3.0 3.3
K1.13 RCP beenng liA oil pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5

K2 Knowledge of bus power suppiles to the following:
(CFR: 41.7)

K2.01 RCPS . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1.............

K2.02 CCW pumps 2.5* 2.6*....................................

K2.03 RCP lube cil pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
K2.04 Contamment isolation valves for RCP cooling water . . . . . . . . . . . . 2.3 2.4
K2.05 RCP bearmg liA oil pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 1.9

K3 Knowledge of the effect that a loss or malfunction of the RCPS will have
on the following:
(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 3.7 4.0
K3.02 S/G.......................................... 3.5 3.8
K3.03 Feedwater and emergency feedwater . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K3.04 RPS.......................................... 3.9 4.2
K3.05 ICS .......................................... 3.6* 3.7*
K3.06 MRSS 2.2 2.4........................................

O
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| SYSTEM: 003 Reactor Coolant Pump Systeen (RCPS)
!

! K4 Knowledge of RCPS design feature (s) and/or laterlock(s)
widch provide for the following:

; (CFR: 41.7)

| K4.01 Mial=iving power peakmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
! K4.02 Proventice of cold water accidaa*= or transients . . . . . . . . . . . . . . . 2.5 2.7*

K4.03 Adequate lubncation of the RCP . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8,

'

K4.04 Adequate cooling of RCP motor and seals . . . . . . . . . . . . . . . . . . 2.8 3.1
K4.05 Prevention of reverse rotation . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7*
K4.06 Handling axial thrust (thrust bearing) 2.1 2.4.....................
K4.07 Miniminng RCS leakage (=achaaical seals) . . . . . . . . . . . . . . . . . 3.2 3.4

| K4.08 Anchonag the RCP and its associated piping . . . . . . . . . . . . . . . . . 1.6 1.9
K4.09 Seal and pump venting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K4.10 Increasing pump inertia (flywheel) . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K4.11 Isolation valve interlocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.0*

1

K5 r 2 - of the , r="-rf implientia== of the following concepts as I,

they apply to the RCPS:
(CPR: 41.5 / 45.7) |

K5.01 h .- * ^ ---"; between the RCPS flow rate and the nuclear reactor
core operating parameters (quadrant power tilt, imhalance, DNB rate,
local power density, difference in loop T-hot pressure) . . . . . . . . . . . 3.3 3.9

K5.02 Effects of RCP consadown on RCS parameters . . . . . . . . . . . . . . . . 2.8 3.2
K5.03 E5 sets of RCP shuidawn on T. eve., including the -

for the unrehabdity of T. eve, in the aimadown loop . . . . . . . . . . . . . 3.1 3.5
K5.04 E5 sets of RCP sistdown on secondary perumsters, such

as steam pressure, steam flow, and feed flow . . . . . . . . . . . . . . . . . 3.2 3.5
K5.05 h dag==wlaary of RCS flow rates upon the numhar of operating RCPs 2.8* 3.0*
K5.06 Enehalpy increase associated with RCPs, and its enset

upon calorimetric calculatiaa of power . . . . . . . . . . . . . . . . . . . . . 2.2 2.6
K5.07 h reason for " jogging" RCPs during ventag or when

startag under unusual conditions . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
K5.08 RCP current or supply voltage changes and cold versus hot operation . . 2.2 2.4*
K5.09 Effects of RCP operation on ,,,P, especially at lower ^ 2.3 2.6*....,-

Kg r- ; :' _ of the effect of a loss or malfunction on the
following will have on the RCPS:
(CFR: 41.7 / 45/5)

K6.01 RCP performance characteristics ........................ 1.9 2.4
K6.02 RCP seals and seal water supply . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
K6.03 RCP liR oil pump, lube oil pumps . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
K6.04 t'antaia-aat isolation valves affecting RCP operation 2.8 3.1...........
K6.05 Impeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9

-
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SYSTEM: 003 R*=ctar Coolant Pump Systen (RCPS) 1

O
K6.06 Thennal barrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4 !

K6.07 Thrust and radial bearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1
K6.08 Anti-reverse rotation device . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
K6.09 RCP electric motor 1.9 2.1................................

K6.10 Pumps 1.8 2.1........................................

K6.11 Motors........................................ 1.6 1.9
K6.12 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.1
K6.13 Breakars, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K6.14 Startmg requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9

ABILITY

Al Ability to predict and/or monitor changes in parameters (to prevent
exceeding design limits) as.ociated with operating the
RCPS controls including:
(CFR: 41.5 / 45.5)

A1.01 RCP vibration 2.9 2.9...................................

A1.02 RCP pump and motor bearmg temperstures . . . . . . . . . . . . . . . . . . 2.9 2.9
A1.03 RCP motor stator windmg te sg.4was . . . . . . . . . . . . . . . . . . . . 2.6 2.6 |
A1.04 RCP oil reservoir levels 2.6 2.5 |.............................

A1.05 RCS ilow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5 |
A1.06 PZR spray flow 2.9 3.1 |..................................

A1.07 RCS temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.4 |
A1.08 Seal water temperature 2.5 2.6 |..............................

A1.09 Seal flow and D/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.8
A1.10 RCP standpipe levels 2.5 2.7 |

...............................

A2 Ability to (a) predict the impacts of the following malfunctions or
operations on the RCPS; and (b) based on those predictions, use
procedures to cornet, control, or mitigate the consequences of those
malfunctions or operations:

(CFR: 41.5 / 43.5/ 45.3 / 45/13)

A2.01 Problems with RCP seals, especially rates of seal lenk-off . . . . . . . . . 3.5 3.9
A2.02 Conditions which exist for an abnormal shutdown of an

RCP in comparison to a normal shutdown of an RCP 3.7 3.9...........

A2.03 Problems associated with RCP motors, including faulty
motors and current, and winding and bearmg temperature problems . . . 2.7 3.1

A2.04 Effects of fluctuation of VCT pressure on RCP seal injection flow 2.4 2.8...

A2.05 Effects of VCT pressure on RCP seal leskoff flows . . . . . . . . . . . . . 2.5 2.8

O
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SYSTEM: 983 Ranctor Coolant Pump System (RCPS)

A3 Ability to soonitor muta==tle operation of the RCPS, including:
(CFR: 41.7 / 45.5)

A3.01 Seal injection flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
A3.02 M otor current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.5
A3.03 Seal D /P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.1

A3.04 RCS flow 3.6 3.6......................................

A3.05 RCP lobe oil and beenng lift pumps . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.6

A4 Ability to =amanHy operate and/or usonitor in the control roosn: |
'

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Seal iqjecta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
A4.02 RCP motor porameters 2.9 2.9..............................

A4.03 RCP lube oil and lift pump motor controls . . . . . . . . . . . . . . . . . . 2.8 1.5
A4.04 RCP seal differential pressure matrumentation . . . . . . . . . . . . . . . . 3.1 3.0
A4.05 RCP seal leakage detection instrumanaation . . . . . . . . . . . . . . . . . . 3.1 3.0
A4.06 RCP parameters 2.9* 2.9..................................

A4.07 RCP seal bypass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.6
A4.08 RCP cooling water supphes . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 2.9
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005 Residual Heat RemovrJ System (RHRS)

TASK: Perform Imeups of the RHRS (ahutdown cooling system)
Perform decay heat removal r.ystem valves automatic closure and
mterlock verification
Pill and vent the RHRS
Perform shutdown cooling return header valve test
What if the RHR pump is not operstmg properly?
Start up the RHRS
Perform the RHRS MOV cycling test
Operate an RHRS heat exchanger

Perform operability cimek of core coohng system
What if the RHR cooldown rate is exceeded?
Perform purification of the RHRS during shutdown cooling
Operator RHRS with the fuel pool cooling system
Monitor the RHRS
Shut down the RHRS
Drain the RHRS
Fill the refueling cavity / transfer canal using the RHRS
Drain the refueling cavity and/or dryer-separator using the RHRS

IMPORTANCE
K/A NO. KNOVLEDQE RO SRO

K1 r<t of the physical W and/or cause-
effect relationships between the RHRS and the following systems:
(CPR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 CCWS........................................ 3.2 3.4
K1.02 PZR ......................................... 2.2 2.4
K1.03 Spent fuel pool cooling . . . . . . . . . . . . . . . . . . . *. . . . . . . . . . . 2.2 2.3
K1.04 CVCS ........................................ 2.9 3.1

; K1.05 RCPS......................................... 2.1 2.2
K1.06 ECCS......................................... 3.5 3.6
K1.07 Borated water storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9
K1.08 SWS ......................................... 2.7 2.8
K1.09 RCSO ........................................ 3.6 3.9
K1.10 C3S.......................................... 3.2 3.4*
K1.11 RWST........................................ 3.5 3.6
K1.12 Safguard pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
K1.13 SIS . . ...... .. . .... .. .. . ...... . ... .. .. . .... ... 3.3 3.5

O
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SYSTEM: 405 Easidual Heat Removal System (RHRS)

\
K2 Knowledge of bus power supplies to the followlag:

(CPR: 41.7)

K2.01 RHR pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
K2.02 c'e= tai == ant isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
K2.03 RCS pressee boundary motor-operated valves . . . . . . . . . . . . . . . . 2.7 * 2.8*

K3 Knowledge of the effect that a loss or maalfunction of the RHRS will
have on the following:
(CFR: 41.7 / 45.G)

K3.01 RCS.......................................... 3.9 4.0
K3.02 RCPS......................................... 2.1 2.1
K3.03 CVCS 2.2 2.4........................................

K3.04 PZR 2.1* 2.2*.........................................

K3.05 ECCS......................................... 3.7 * 3.8*
K3.06 CSS .......................................... 3.1* 3.2*
K3.07 Refuehag opermiuma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.6*
K3.08 CCWS........................................ 2.1 2.2

K4 C'- t of RHRS design feature (s) and/or laterlock(s)
which provide or the following:
(CFR: 41.7)

K4.01 CV - -- 2 mitigation system . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
K4.02 Modes of operation 3.2 3.5*................................

K4.03 RHR heet exchanger bypass flow control . . . . . . . . . . . . . . . . . . . 2.9 3.2 1

K4.04 Need for av=saaea of hquid waste holdup tanks to be !
low enough before dramag RHR system . . . . . . . . . . . . . . . . . . . 2.0 2.3

K4.05 Relation between RHR flowpath and refuehng cavity . . . . . . . . . . . . 2.5 2.9 -

K4.06 Functica of RHR pump miniflow recirculation . . . . . . . . . . . . . . . . 2.7 3.0 i

K4.07 System protection logics, including high-pressure inter- !
lock, reset controls, and valve interlocks . . . . . . . . . . . . . . . . . . . 3.2 3.5 |

K4.08 Iineup for " piggy-back' mode with high-pressure iqjection . . . . . . . . 3.1* 3.5* '

K4.09 Vortexmg while drainmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.5
K4.10 Control of RHR heat exchanger outlet flow . . . . . . . . . . . . . . . . . . 3.1 3.1
K4.11 lineup for low head recirculation mode (external and internal) . . . . . . 3.5* 3.9*
K4.12 lineup for piggybac!: mode with CSS . . . . . . . . . . . . . . . . . . . . . 3.1* 3.7 *

1
!

|
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SYSTEM: 905 Residual Heat Removal Systan (RHRS)

O
K5 Knowledge of the operational implications of the following concepts as they

apply the RHRS:
(CFR: 41.5 / 45.7)

K5.01 Nil ductility transition temperature (brittle fracture) . . . . . . . . . . . . . 2.6 2.9
K5.02 Need for adequate subcooling . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5
K5.03 Reactivity effects of RHR fill water . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1 *
K5 04 Calculation of heat load on the RHR heat exchanger . . . . . . . . . . . . 2.1 2.3 *
K5 05 Plant response during ' solid plant': pressure change due to the relative

mcompressibility of water 2.7 * 3.1*............................

K5.06 Special concerns regarding the use of water chemistry . . . . . . . . . . . 1.9 * 2.6 *
K5.07 Relationship between PZR level, VCT level, and charging flow . . . . . 2.2 2.4 *
K5.08 PTS.......................................... 2.4* 2.5 *
K5.09 Dilution and boration considerations . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4

K6 Knowledge of the effect of a loss or malfunction on the following
will have on the RHRS:
(CFR: 41.7 / 45.7)

K6.01 RHR pump performance characteristics 2.4 2.6....... ............

K6.02 "Packless" valves . . . . . . . . . . . . . . . . . . . . . . 1.8* 1.9*...........

K6.03 RHR heat exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
K6.04 Valves . . . . . . . 1.9 2.1................................

K6.05 Pumps ........................................ 1.9 2.1
K6.06 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8...

K6.07 Sensors and defectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
K6.08 Controllers and. positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
K6.09 Demmeralizers and ion exchangers . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9
K6.10 istnakers, relap, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.11 LIR heat exchanger and outlet flow control . . . . . . . . . . . . . . . . . 2.3 2.7*

ABILITY I
|

|

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the RHRS controls including:
(CFR: 41.5 / 45.5)

A1.01 Heatup/cooldown rates 3.5 3.6..............................

A1.02 RHR flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
A1.03 Closed cooling water flow rate and temperature . . . . . . . . . . . . . . . 2.5 2.6
A1.04 Relationship between RWST level and level in the spent fuel pool . . . . 2.1 * 2.3
A1.05 Detection of and response to presence of water in RHR emergency sump 3.3* 3.3*
A1.06 Relationship (dependence) of time available to perform system isolation

surveillance test to time for decay heat to reach high limit . . . . . . . . . 2.7 3.1*
A1.07 Determination of test acceptability by comparison of re-

corded valve response times with Tech-Spec requirements . . . . . . . . . 2.5 3.1*

O
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SYSTEM: 905 Residual Heat Removal Systen 9tHRS)

A2 Ability to (a) predict the impacts of the following malf==+ta== or
:;:#:r on the RHRS, and (b) based on those F"* ,
use precedures to correct, control, or mitigate the m- of
those malfuncela== or operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Failure modes for pressure, flow, pump motor amps, motor
'w.: ate, and tank level instamentation . . . . . . . . . . . . . . . . . . 2.7 2.9*-

A2.02 Pressure transient protection during cold shutdown . . . . . . . . . . . . . 3.5 3.7
A2.03 RHR pump / motor malfunction 2.9 3.1.........................

A2.04 RHR valve malfunction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9

A3 Ability to monitor automatic operation of the RHRS, including:
(CFR: 41.7 / 45.5)

A4 Ability to manually operate and/or monitor la the contast room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 Controls and indication for RHR pumps . . . . . . . . . . . . . . . . . . . . 3.6* 3.4
A4.02 Heat exchanger bypass flow control . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.1
A4.03 RHR temperature, PZR heaters and flow, and nitmgen 2.8* 2.7*..........

-

) A4.04 Controls and indication for closed cooling water pumps . . . . . . . . . . 3.1* 2.9
/ A4.05 Position of RWST recirculation valve (locked when not

in use, continuously monitored when in use). 2.8 * 2.8*................

\
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035 Steam Generator System (S/GS) g
TASK: Perform lineups on the S/GS

Perform S/G hydrostatic test for lealdag tubes
Fill the S/G
Recirculate the S/G dunng wet lay-up
Remove S/G from wet lay v recirculation
Add chemicals to the S/G
Monitor S/G operation
Drain the S/G

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

. ..

K1 Knowledge of the physical cannections and/or cause-effect
i

relationships between the S/GS and the following systans: |

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 MFW/AFW systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.5
K1.02 MRSS ........................................ 3.2 3.4
K1.03 Blowdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
K1.04 Ch= hotwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3
K1.05 Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K1.06 Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K1.07 S/G recirculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
K1.08 Chemical addition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2
K1.09 RCS.......................................... 3.8 4.0
K1.10 ARM system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
K1.11 PRM system 3.1 3.1....................................

K1.12 RPS.......................................... 3.7 3.9
K1.13 C* -* system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8
K1.14 ESF.......................................... 3.9 4.1

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

K2.01 S/G level control system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3

K3 Knowledge of the effect that a loss or malfunction of the S/GS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 4.4 4.6
K3.02 ECCS......................................... 4.0 4.3
K3.03 Secondary systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1*

O
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i SYSTEM 435 Steam Generator System (S/GS)
|

| !

K4 Knowledge of S/GS design feature (s) and/or laterlock(s) which !
provide for the following: "

i (CFR: 41.7)
|

! K4.01 S/G lovol control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
K4.02 S/O level i=dw=*ia= 3.2 3.5................................

,

K4.03 Autammene blowdown and sample line isolation and reset 2.6* 2.8* |.........

K4.04 Radiation high-level iaalahaa while draining S/O marandary to I

main aandanmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.1*
K4.05 Amount of reservo water in S/O 2.9 3.2........................

K4.05 S/O pressure 3.1 3.4....................................

K4.06 Pre / post-blowdown system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.3 *
j K4.07 AFW pump operation as it relates to hydrotest . . . . . . . . . . . . . . . . 1.9* 2.1*
| K4.08 Mai=8a===aa of hydrostatic pmesure by throtthag APW control valve . . 1.7* 1.9*

| K5 M':t: of :n =2':--' iniplications of the following concepts as the
| apply to the S/GS:

(CFR: 41.5 / 45.7)

K5.01 Effect of manandary parameters, pressure, and ^ __ ^ 2 on reactivity 3.4 3.9,

K5.02 r%-i.ery control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.9*
K5.03 Shrmk and swell concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K5.04 Purpose of using nitrogen binatrat in S/O . . . . . . . . . . . . . . . . . . . 2.0 2.3 |

,

K5.05 Relationship between AFW pump speed and discharge pres-
| sure during hydrotest 1.7* 2.0*...............................

K6 Knowledge of the effect of a loss or analfunction on the following
wiu have on the S/GS: i

(CFR: 41.7 / 45.7) I

i

K6.01 MSIVs........................................ 3.2 3.6 |
K6.02 9arnadary PORV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5 |

K6.03 S/O level detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.0
K6.04 Pumps 1.6 1.9........................................

K6.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.6
K6.06 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.1*
K6.07 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
K6.08 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K6.09 Heat exchangers and enahamars . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3 *

4

|

3
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SYSTEM 435 Steam Generator Systan (S/GS)

ABILITY

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) maandated with
operating the S/GS controls including:
(CFR: 41.5 / 45.5)

A1.01 S/G wide and narrow range level during startup, shut-
down, and normal operations 3.6 3.8..........................

A1.02 S/G pressure 3.5 3.8....................................

A1.03 Feed flow / steam flow while going into wet lay-up 2.2 2.3.............

A2 Ability to (a) predict the impacts of the following mal-
functions or operations on the GS; and (b) based on 1

those predictions, use precedures to correct, control, )
or mitigate the consequences of those malfunctions or |

operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.5)

A2.01 Faulted or ruptured S/Gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.6
A2.02 Reactor trip / turbine trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
A2.03 Pressure / level transmitter failure 3.4 3.6........................

A2.04 Steam flow / feed mi==atch 3.6 3.8............................

A2.05 UM a~*4 flows to the 5/Gs . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4
A2.06 Small break LOCA 4.5 4.6................................

|

A3 Ability to monitor automatic operation of the S/G including: '

(CFR: 41.7 / 45.5)

A3.01 S/G water level control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 3.9
A3.02 MAD valves 3.77 3.57....................................

A3.03 Components used to conduct a secondary side hydrostatic
test (e.g. , AFW pump) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 * 1.8*

A3.04 Components used to conduct S/G tube hydrostatic test . . . . . . . . . . . 1.9 1.9

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

A4.01 Shift of S/G controls between manual and automatic
control, by bumpless transfer 3.7 3.6..........................

A4.02 Fill o f dry S/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8
A4.03 Lay-up to operstmg conditions 2.2 2.3.........................

A4.04 Operating to lay-up conditions . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
A4.05 level Control to enhance natural circulation . . . . . . . . . . . . . . . . . 3.8 4.0
A4.0 GS/G isolation on ; team leak or tube rupture / leak . . . . . . . . . . . . . . 4.5 4.6
A4.07 Adjustment of cooling water flow rate from blowdown heat exchanger . 2.0 2.0

0
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j MM 435 Stenen Generator System (S/GS)
i

,|

i
,,

; A4.04 Recognitios that increasing radiation levels in sec-
# cedary systems may mean leaking and possibly ruptured S/G tubes . . . 4.1 4.4

| A4.09 Reason for using timed flow in filling top of S/O while
i going iato wet lay-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.0
j A4.10 Need for frequent S/O level verification during wet lay-up . . . . . . . . 2.0* 2.0
4

i
4

}
|

-

|
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039 Main and Reheat Steam System
(MRSS)

TASK: Perform a imeup of the MRSS
Perform MSIV partial-stroke test
Warm up and pressunas main steam leads
Perform MS1V full-stroke test
Perform a moisture separator / reheater cold start
Perform a moisture separator / reheater hot start
Perform an MSIV trip test
Operate high pressure drains
Perform hydrostatic test of rehasters
Operate low-pressure drains
Monitor reheater opershon
Dump steam through the atmosphenc relief / dump valves
Monitor the MRSS
Shut down the MRSS

1

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical eaaaarelaan and/or cause-effect
relaitaamhips between the MRSS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

n
K1.01 S/G .......................................... 3.1 3.2
K1.02 AhnnapharlC reI5ef dump valves . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3
K1.03 Instrument air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K1.04 RCS temperature monitoring and contml . . . . . . . . . . . . . . . . . . . 3.1 3.1
K1.05 T/G .......................................... 2.5* 2.6
K1.06 randa==ar steam dump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.0
K1.07 AFW......................................... 3.4* 3.4
K1.08 MFW......................................... 2.7* 2.9
K1.09 RMS......................................... 2.7 2.7

K2 C:-# ',,-: of bus power supplies to the following: |

(CPR: 41.7)
'

K2.01 MRSS 1.5 1.8J
........................................

K2.02 Moisture separator reheater valves 1.4 1.6.......................

K3 Knowledge of the effect that a loss or malfunction of the MRSS will have
on the following:
(CPR: 41.7 / 45.6)

K3.01 T/G.......................................... 2.3 2.6
K3.02 ran<haar...................................... 1.8 1.9
K3.03 AFW pumps 3.2 3.5....................................

K3.04 MFW pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
K3.05 RCS.......................................... 3.6 3.7
K3.06 SDS.......................................... 2.8* 3.1
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SYSTEM: 439 Main and Rehest Steam System (MRSS)

1
'

K4 Vf-t of MRSS design feature (s) and/or interlock (s)
which provide for the following: )
(CFR: 41.7) |

|

K4.01 Expected values of main steam temperature downstream of
MSIVs during warm-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8

K4.02 Utiliration of T-ave, program control when steam dumping
through atmospheric relief / dump valves, including T-ave. limits . . . . . 3.1 3.2

K4.03 Main condanmar, including steam dump valves, operstmg
limits, controls, indications 2.3 2.5...........................

K4.04 Utilization of steam pressure program control when steam
dumping through atmospheric relief / dump valves, including T-ave. limits 2.9 3.1

K4.05 Automatic isolation of steam line . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
K4.06 Prevent reverse steam flow on steam line break . . . . . . . . . . . . . . . 3.3 0.6
K4.07 Reactor building isolation 3.4 3.7............................

K4.08 Interlocks on MS1V and bypass valves . . . . . . . . . . . . . . . . . . . . . 3.3 0.4

K5 Knowledge of the operational implications of the following concepts
as the apply to the MRSS:
(CFR: 441.5 / 45.7)

K5.01 Definition and causes of steam / water hammar 2.9 3.1................

K5.02 Definition and causes of thermal stress 2.4 2.7....................

K5.03 Definition of, and reason for, steam blaauiag on moisture
separator rahantar 1.9 2.2.................................

K5.04 Effect of condenser vacuum on plant efficiency . . . . . . . . . . . . . . . 2.1 2.1
K5.05 Bases for RCS cooldown limits . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
K5.06 Purpose of density compensation of main steam flow . . . . . . . . . . . . 2.2 0.4
K5.07 I atent heat of enaha' ion applied to moisture separators . . . . . . . . . 1.8 2.0
K5.08 Effect of stamm removal on reactivity 3.6 3.6.....................

K6 Knowledge of the effect of a loss or malfunction on the following will have |
on the MRSS: 1

(CFR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.4
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
K6.04 Pumps 1.4 1.7........................................

K6.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 1.5

O
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SYSTEM: 439 Main and Reheat Steam Systan (MRSS)

ABILITY

Al Ability to predict and/or monitor changes la parameters (to prevent
asceeding design limits) associated with operating the MRSS
controis including:,

1 (CFR: 41.5 / 45.5)
|
,

A1.01 Moisture separator reheater, from its temperature and pressure . . . . . . 1.7 1.7
A1.02 Temperature bestup rate limit for main steam piping . . . . . . . . . . . . 2.2 2.3
A1.03 Pnmary system ^ . eute indications, and required values, during main

steam system warm-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
A1.04 Low pressure turbine metal inlet temperature indications relative to the

opening and shutting of steam vents for moisture separator reheater . . . 1.8 1.9
A1.05 RCS T-ave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.3
A1.06 Main steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1
A1.07 Main steam temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
A1.08 Reheater amm pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
A1.09 Main steam line radiation monitors . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.7
A1.10 Air ejector PRM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.0

A2 Ability to (a) predict the impacts of the following mal-
functions or operations on the MRSS; and (b) based on
predictions, use procedures to correct, control, or

O mitigate the conseq= ara of than malfunctions or opera-

Q tions:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Flow paths of steam during a LOCA . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
A2.02 Decrease in turbine load as it relates to steam escaping from relief valves 2.4 2.7
A2.03 Indications and alarms for main d=m and area radiation

monitors (during SGTR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.04 Malfunctioning steam dump . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.05 Increasing steam demand, its ral h Mp to increases in reactor power . 3.3 3.6

A3 Ability to monitor automatic operation of the MRSS, including:
(CFR: 41.5 / 45.5)

A3.01 Moisture separator reheater steam supply . . . . . . . . . . . . . . . . . . . 1.9* 1.7
A3.02 Isolation of the MRSS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5

N
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SYSTEM: 439 Mala and Reheat Steam Systen (MRSS)

O
A4 Ability to =amanally operate and/or neonitor la the control

roons:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Main steem supply. valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 2.8
A4.02 Remote operators to auxiliary stamm 2.1 1.9......................

A4.03 MFW pump turbines 2.8* 2.8...............................
A4.04 Emergency feedwater pump turbines . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9
A4.05 Moisture separator rehester, checking its temperatures and steam pressures

relative to bestup limits and operating limits . . . . . . . . . . . . . . . . . 1.8 1.6
A4.06 Main steam drains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.8
A4.07 Steam dump valves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.9

|
|

|

9'

O
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041 Steam Dump System (SDS) and
Turbine Bypass Control

TASK: Energias the SDS
ShiA to alternate channel (power supply) of ICS
Monitor the reactor regulating control systesa |

ShiA to and frosa vanous modes of SDS
Operate the SDS in various moodes j

DHastgias the SDS !

Perform feedwater block valve junction testing )
Perform lineups of the SDS 1

;

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO )
xi x.owi.ee of the nysi i aio, e s.es t

r=I=MIp= hetween the SDS and the fouowing systems:
(CPR: 41.2 to 41.9 / 45.7 to 45.8) .

1

K1.01 Circulating water to the h==- 2.2 2.5.......................

K1.02 S/G level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K1.03 Peed pumpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
K1.04 Peedwater block valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.0 )
K1.05 RCS.......................................... 3.5 3.6 l

K1.06 c h ...................................... 2.6 2.9s

K2 Knowlege of bus power supplies to the following:
(CFR: 41.7)

K2.01 ICS, nonant and alternate power supply . . . . . . . . . . . . . . . . . . . . 2.8* 2.9
K2.02 ICS inverter breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.8

K3 Knowledge of the efect that a loss or maninse tion of the SDS will have on
the fonowing:

(CFR: 41.7 / 45.6)
1

K3.01 S/G......................................... 3.2* 3.3
K3.02 RCS.......................................... 3.8 3.9
K3.03 T/G .......................................... 2.2* 2.4
K3.04 Reactor power 3.5 34...................................

|

3.4-23 NUREG-1122, Rev. 1

. .-. . . _ _ - _ _ _ ___



SYSTEM: 041 Steam Dump System (SDS)ffurbine Bypass Control

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

K4.01 RRO/ICS system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 * 3.3
K4.02 enadanmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
K4.03 Imad change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
K4.04 Operation at power 2.1 2.3................................

K4.05 Plant atartup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2A 2.7
K4.06 MFW and AFW systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
K4.07 Relationship of vacuum level to condannar availability . . . . . . . . . . . 2.4 2.7
K4.08 Controt rod index 2.3 * 2.6.................................

K4.09 Relationship of low / low T-ave. setpoint in SDS to primary cooldown . . 3.0 3.3
K4.10 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K4.11 T-ave.fr-ref. program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K4.12 Famaan for maintaining S/G in saturated condition during cooldown . . . 2.3 2.4
K4.13 Relationship of S/G pressure to steam flow . . . . . . . . . . . . . . . . . . 2.2 2.4
K4.14 Operation ofloss-of-load bistable taps upon turbine load loss . . . . . . . 2.5 * 2.8

K4.15 " Measured variable * readmgs on ICS hand-automatic stations
and required action if reading is out of the acceptable band . . . . . . . . 2.9* 2.9

K4.16 Iav main steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.7
K4.17 Reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
K4.18 Turbine trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6

K5 Knowledge of the operational implications of the following concepts as
the apply to the SDS:
(CFR: 41.5 / 45.7)

K5.01 Relationship of no-load T-ave. to saturation pressure relief setting on
valves......................................... 2.9 3.2

K5.02 Use of steam tables for saturation temperature and pressure . . . . . . . . 2.5 2.8
K5.03 Flow _P relation for valves 1.9 2.1...........................

K5.04 Basis for plant cooldown rates . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 3.1
K5.05 Basis for RCS design pressure limits . . . . . . . . . . . . . . . . . . . . . . 2.6 3.2 |
K5.06 Effect of power change on fuel cladding . . . . . . . . . . . . . . . . . . . . 2.5 2.8 |

K5.07 Reactivity feedback effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 * 3.6

K6 Knowledge of the effect of a loss or malfunction on the following will have
on the SDS:

{
(CFR: 41.7 / 45.7) j

K6.01 C-daaaar 2.1 2.4......................................

K6.02 Valves, including main and bypass feedwater valves 2.2 2.6............

K6.03 Controller and positioners, including ICS, S/O, CRDS . . . . . . . . . . . 2.7 2.9
K6.04 Main feed pumps, including effect on capacity of internal wear 1.8 1.9.....

K6.05 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7 '

iK6.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.7 ;

O
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SYSTEM: 641 Steam Dump System (SDS)fTurbine Bypass Control
l

ABILIII
1

Al Ability to predict and/or monitor changes in parametes
(to prevent exceeding design limits) ===acI=8ad with

'n,''- _- the SDS controls including:
,

(CFR: 41.5 / 45.5) j

1

A1.01 T-ave., verification above low / low setpost . . . . . . . . . . . . . . . . . . 2.9* 2.9 i

A1.02 Steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2

A2 Ability to (a) predict the impacts of the following malfunctions or
operations on the SDS; and (b) based on those yi+i' ''- or j-

mitigate the consequences of those malfnac*lans or operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Unh=1== cad feedwater flow between two MFW pumps . . . . . . . . . . . 2.1* 2.1

A2.02 Steam valve stuck open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A2.03 Ims of !AS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1 |

A3 Ability to monitor ane==*ie operation of the SDS, including:
(CFR: 41.7 / 45.5)

A3.01 RCS T-eve. meter (cooldown rate) . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2
A3.02 RCS pressure, RCS temperature, and reactor power . . . . . . . . . . . . . 3.3 3.4
A3.03 Steam flow 2.7 2.8.....................................

A3.04 ('and-ar vacuum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
A3.05 Main steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 2.9

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

A4.01 ICS voltage inverter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1 *

A4.02 Cooldown valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.9*
A4.03 T-ave. mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.5 *

A4.04 Pressure mode 2.7 * 2.7...................................

A4.05 Main steam bendor pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
A4.06 Atmospheric relief valve controllers . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1

A4.07 Remote gagging of stuck open-relief valves . . . . . . . . . . . . . . . . . . 2.9* 3.0*
A4.08 Steam dump valves 3.0 3.1*................................

|
!

|

1

|

\
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045 Main Turbine Generator (MT/G)
system

TASK: Perform overspeed trip and backup overspeed trip test of the T/G
i

Perform turbine auto stop functional test |
Perform turbine valve freedom test
Start up the T/G to rated speed
Perform generator excitation
Operate generator voltage regulator

<

Synchresuas the T/G with output grid at minimum load
|Increase load on the T/G

Monitor the T/O
Unload the T/O electrically to minimum load
Secure generator ougmt and excitation
Shut down the T/O
Operate the turbine tuming gear
Operate the turbme bearing liA oil pumps
What if turbine fails to trip (during startup)?
What if turbme does not trip when required (durms operaten)?
What if auto-synchronous system out cf service?

!
What if computer fails while perfornung calorimetric test?

|Steam dump valves fail to shut
Delta flux exceeds operating band
What if control rods are below insertion limits?
Exciter breaker fails to open using control switch on main

control board?
T/O voltage regulator fai!use to respond to control switch

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical conrwetions and/or cause-
effect relationships between the MT/G systan and the
following systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 MRSS ........................................ 2.1 2.2
Kl.02 C A ...................................... 2.1 2.2
KI.03 AC distribution system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K1.04 Extraction steam system ............................. 1.8 1.9
K1.05 Generator cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K1.06 RCS, during steam valve test .......................... 2.6 2.6

9
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1

SYSTEM M5 Main Turbins Generator (MT/G) Systan
>

K1.07 tamadary systems, when testing throttle and other valves . . . . . . . . . 2.1* 2.1

K1.08 Moisture i .;oi reheater (interface with low-pressure turbine) . . . . . 1.8 1.8

K1.09 MRSS and MFW system, as T/G load is varied . . . . . . . . . . . . . . . 2.1* 2.1 !

K1.10 eaadaaaae operation (vacuum, temperature flow) heater
drains, CCW and CW operations . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.8 I

K1.11 Blactrical system, including unit auxiliary transformer ;

and sesvice transformer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4 )
K1.12 I.med control system in "following mode" 2.1 2.1..................

K1.13 Imad control circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

K1.14 Beanng lift oil pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7

K1.15 Turning gear operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7

K1.16 Vibration and eccentricity monitoring system . . . . . . . . . . . . . . . . . 1.6 1.7

K1.17 Turbine latching (reest) controls . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0

K1.18 RPS.......................................... 3.6 3.7

K1.19 ESFAS ........................................ 3.4* 3.6

K1.20 Protection system 3.4 3.6.................................

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

K2.01 T/G turnag gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7

K2.02 T/G lube oil pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.1

K3 Widge of the eNect that a loss or malfunction of the MT/G
systan will have on the following:

,

(CFR: 41.7 / 45.6)

2.8 3.1K3.01 Famaindar of the plant ..............................

K4 Knowledge of MT/G systan design feature (s) and/or later-
lock (s) which provide for the following:
(CFR: 41.7)

K4.01 Progra==ad controller for ralahanship between steam pressure at
T/G inlet (impulse, first stage) and plant power level . . . . . . . . . . . . 2.7 2.9

K4.02 Automatic shut of reheat stop valves as well as main
control valves when tripping turbine . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.9

K4.03 Voltage regulation mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2
K4.04 Turbine loed-following mode of operation 2.1 2.5..................

K4.05 Acceptable loading rate for T/G . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.2
K4.06 Prevention of tio-in if phase difference (generator and system)

is beyond set limit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.3

K4.07 Electrohydraulic control for response to load changes 2.4* 2.5 |...........

K4.08 'the reactor bailey station and reactor diamand station ;

in integrated control circuitry . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 * 3.0 |

|
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SYSTEM 945 Mala Turbine Generator (MT/G) System

K4.09 Generator capabdity, including pome factor, VARs and
hydrogen pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2

K4.10 Programmed controller for T-ref. signal generation from
first stage (impulse) pressure in turbine . . . . . . . . . . . . . . . . . . . . 2.4 2.7

K4.11 T/G reactor trip .................................. 3.6 3.9
K4.12 Automatic turbine runbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
K4.13 Overspeed protection ............................... 2.6* 2.8
K4.14 Measurement of valve stroke times . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7
K4.15 Steam bl=Maa (atmospheric pressure) moisture separator reheater

to drive out air and non-condannahles prior to startmg up . . . . . . . . . 1.6 1.7
K4.16 Recognition of unusual sounds during startup of turbine 4

(vibration monitormg) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K4.17 Relationship between governor and throttle valves . . . . . . . . . . . . . . 1.8 2.1 l

K4.18 Use of T/G belance voltmeter prior to placing voltage regulator in service 1.6 1.8
K4.19 Low-speed rotation 1,f turbine turmng gear to prevent " set" in shaft . . 1.7 1.9
K4.20 Quenchmg of steam at entrance to exhaust hood by sprays 1.6 1.6........

K4.21 Changeover from beanng oil pump to shaft pump as turbine
speed increases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7

K4.22 Field excitation breakers in generator 1.6 1.7.....................

K4.23 Shift from manual to automatic voltage regulation when
within limits (bumpless transfer) 1.6 1.7........................

i

K4.24 Closure of motor-operated disconnects before closure of |

main generator breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 * 2.1
K4.25 Adjustment of electrohydraulic control to maintain minimum

load on T/G when paralleled w;:h system . . . . . . . . . . . . . . . . . . . 2.1* 2.2
|

K4.26 Shifting of au.tiliary buses between unit auxiliary transformer
|

and service transformer during loading of
main T/G (function of reactor power) . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3

K4.27 Calibrations of the nuclear instrumantation as flux shifts during
T/G load increase (permissives and administrative holds) 2.6 2.9.........

K4.28 Chemical and health physics sampling as power is reduced . . . . . . . . 1.7 * 2.3
K4.29 Load shanng between high-pressure and low-pressure turbine

(shifts to low-pressure turbine as T/G load increases also affects
interface with moisture separator reheater) . . . . . . . . . . . . . . . . . . 1.7 1.9

K4.30 Time required to effect load changes . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K4.31 Operation of auto-synchronous system . . . . . . . . . . . . . . . . . . . . . 1.8 2.0
K4.32 Paralleling of generator to grid when one team of

generator breakers is closed . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K4.33 Preventing of breaker closure unless generator frequency

is within required amount of grid fmluency . . . . . . . . . . . . . . . . . 1.8 1.9
K4.34 Operation of CRDS in manual mode at T/G power below 15% . . . . . . 2.7 2.9

O
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SYSTEM 945 Main Turbine Genern.,r (MT/G) System

K4.35 Operation M ss zor in the load-followmg modo above 15% power . . . 3.1 3.2
K4.36 T/G consi&.wn and connection to the twaing gear at zero T/G speed . . 1.6 1.8
K4.37 Automatic fune*h ====*=d with turbine trip: reactor trip,

station power switched to offsite source, air to extraction

steam non-return valves removed . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.6
K4.38 Lube oil pump being on before engagement of turamg-gear . . . . . . . . 1.7 1.8
K4.39 Imad limiters / runback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
K4.40 Avoadance of T/G critical speeds . 1.9 2.1 *......................

K4.41 Y acir<=i# of command relay to generator breaker . . . . . . . . . . . . . . . 1.6 1.6
K4.42 Opeh < f 3DS (turbine bypass) in event of load loss or plant trip . . 2.8* 3.n*
K4.43 T-eve. program, in ralat= to SDS controller . . . . . . . . . . . . . . . . 2.6 3.26
K4.44 Impulse pressure mode control of steam dumps 2.5* 2. 8 *...............

K4.45 th=* of low-pressure steam dump to prevent T/G overspeed . . . . 2.3 * 2.5*
K4.46 Defeat of reactor trip by overspeed trip test lever . . . . . . . . . . . . . . 2.5 2.8*
K4.47 Turbise trip upon reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
K4.48 Trip of T/G and tube oil pumps by FPS . . . . . . . . . . . . . . . . . . . . 2.1 * 2.3 *

K5 F_c.f ,:.e of the ci,- ':- ' implications of the following
concepts as the apply to the MT/B Systan: i

(CFR: 41.5 / 45.7) I

K5.01 Possible presence of explosive mixture in generator if
hydrogen purity deteriorates . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.2

K5.02 Effects of moistme in steam ao the turbme . . . . . . . . . . . . . . . . . . 2.1 2.4
K5.03 Purpose of extraction steam ryvm . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9

j K5.04 Basic design of turbice blad * . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 1.5
s,._/ K5.05 Effect of steam rabahag, feedwater heating, and coads==ar vacuum

i on plant officiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K5.06 Understanding of the principle of operation of voltage

regulator null meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K5.07 Pa==ans why rotation of synchroscope must be slowmg in

fast direction prior to canaaction to the grid . . . . . . . . . . . . . . . . . 1.8 2.1
K5.08 Even hestup/cooldown of turbine . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1
K5.09 Maneuvering limits for T/G . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
K5.10 Pa==ans for different procedures in hot and cold starts j

(t ,,-.Lare differential limits) . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9 ;

K5.11 Purpose of turning gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K5.12 Role of field excitation in generator . . . . . . . . . . . . . . . 1.6 1.7......

K5.13 Reason for having generator voltage slightly higher than systeni voltage
when paralleling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7

K5.14 Reason for reactive load adjustment after paralleling . . . . . . . . . . . . 1.6 1.7
K5.15 Reason for paralleling both generator breaker circuits 1.6 1.7. .........

K5.16 Need for heat 61= ace as T/G load increases 2.0 * 2.2.................

K5.17 Relationship between madarator temperature coefficimit
and boron canematration in RCS as T/G load increases . . . . . . . . . . . 2.5 * 2.7

K5.18 Pwpose of low ,~= reactor trips (limited to 25% power) . . . . . . . . 2.7 3.2
K5.19 Reason for mminum T/G load (to cool low-pressure turbme blade tips) 1.7 1.9
K5.20 Effect of temperstme on tube oil viscosity . . . . . . . . . . . . . . . . . . 1.6 1.7

3.4-29 NUREG-1122, Rev. 1

.



_ _ _ _ . . _ _ _ . - _ . .
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O'K5.21 Purpose of turbine tube oil liA pump (to hold T/O off
main bearms at low rotation speeds) . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6

K5.22 Opershon of synchroecope . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K5.23 Palatin== hip between rod control and RCS boron concen-

tration during T/O load increases . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8

K6 Knowledge of the effect of a Icos or malfunction on the following will
have on the MT/G systen components:

!

(CFR: 41.7 / 45.7)

K6.01 Generator stator coolmg (turbine building CCW) . . . . . . . . . . . . . . 2.0 2.1
K6.02 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.03 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7

'

K6.04 Main ac electrical system mimic bus . . . . . . . . . . . . . . . . . . . . . . 2.0 2.3
K6.05 Hydrogen purity analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.06 Generator amplidyne balance system . . . . . . . . . . . . . . . . . . . . . . 1.6* 1.8
K6.07 Hydrogen oil seal system on generator . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.08 Turbine tube oil system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.09 Steam gland seal system on turbine . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K6.10 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K6.11 Controllers and positionen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9

'

K6.12 Lube oil pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K6.13 MFW, cooling water, heater drains, and <buninaralizers

(unless automatic controls are provided, flows must be
adjusted manually during power decrease) . . . . . . . . . . . . . . . . . . . 1.7 1.7

K6.14 Valas 1.6 1.6........................................

|
|

|

|
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| SYSTEM S45 Main Turbine Generator (MT/G) System 1

i i

! !

A1 Ability to predict and/or monitor changes in parannsters )
(to prennt escoedlag design lindts) associated with,

i operating the MT/G systeen contusis including:
j (CPR: 41.5 / 45.5)

IMPORTANCEi

j E/A NO. ABMX RO SRO
>

A1.01 Nonnat speed, sound, vibration, temperature, pressure,,

i and flow characteristice of T/G . . . . . . . . . . . . . . . . . . 2.1* 2.2... ..

j A1.02 Electncel parameters for the T/G . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
i A1.03 Use of sounding rod to raonitor bearings for high vibration . . . . . . . . 1.7 1.7

A1.04 Turbine vibration and arpaasian dunng rise to full load . . . . . . . . . . 1.8 1.9
| A1.05 Expected response of primary plant parameters (tempera-

) ture and pressure) following T/G trip . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
! A1.06 Expected response of =acandary plant parameters followag T/G trip . . 3.3 3.7
1

i A2 Ability to (a) predict the inn 6 ' s of the following naal-

| fi=celaan or operation on the a:.T/G systan; and (b) based
on those V"*-- use procxmis to correct, control,*

-

or niitigate the consequences c; those malfi=c+1ans or
. _ _ _ .

(CFR: 41.5 / 43.5 / 45.3 / 45.5)
t

j A2.01 candan=ea backabs up in drains and rebenters . . . . . . . . . . . . . . . . 1.8 1.9
j A2.02 Generator stator cooling water screen becomung clogged . . . . . . . . . . 1.9 1.9

| A2.03 Mismatch between generator output and unit dammad . . . . . . . . . . . . 2.1 2.1

] A2.04 Improperly operating steam and turbine drains . . . . . . . . . . . . . . . . 1.7 1.8
A2.05 Changmg extraction =8aaming rates . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6,

! A2.06 Cold and hot starts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
i A2.07 Unmicca==ful turbme latching . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
j. A2.08 Steam dumps are not cycling properly at low load, or stick open at bigher
j load (isolate and use atmaapharic reliefs when necessary) . . . . . . . . . 2.8 3.1*
; A2.09 If exciter fails, trip the T/G . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.4*
| A2.10 Voltage regulator malfunction . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1*
| A2.11 Control problems in primary, e.g., axial flux imh=1=aca;

| need to reduce load on secondary . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9*
A2.12 Control rod insertion limits exceeded (stabiliae secondary) 2.5 2.8*........

i A2.13 Opening of the steam dumpe at low pressure . . . . . . . . . . . . . . . . . 2.1 2.5 *
l A2.14 Loss of candanmar vacuum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4 *

A2.15 Turbine overspeed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.6 *
) A2.16 Turbine blade failure 2.3 * 2.4 *...............................

| A2.17 Malfunction of electrohydrauhc control . . . . . . . . . . . . . . . . . . . . 2.7* 2.9*
I
;

i
i

i
'

i

i
1

! I
b *
i
:
1

1
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SYSTEM 945 Main Turbine Generator (MT/G) System

A3 Ability to monitor automatic operation of the MT/G system, including:
(CFR: 41/7 / 45.5)

A3.01 Recognition of trends on main T/G output meter 2.1 * 1.9..............

A3.02 Interpretation of T/G output breaker indicating lights . . . . . . . . . 2.2* 2.1..

A3.03 Interpretation of T/G voltage regulation indication 1.9 1.9.............

A3.04 T/O ttip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
A3.05 Electrohydraulic control 2.6 2.9.............................

A3.06 Turbine supervisory instrumantation . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
A3.07 Turbine stop/ governor valve closure on turbine trip . . . . . . . . . . . . . 3.5 3.6
A3.08 Determination from throttle and governor ind:cators of turbine trip: several

indications, including CRDS trip alarm . . . . . . . . . . . . . . . . . . . . 33* 3.5 *
A3.09 Companson ofincoming and runmng voltmeters 1.9 2.0..............

A3.10 Voltage regulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
A3.11 Generator trip 2.6* 2.9*...................................

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

1

|

A4.01 Turbine valve indicators (throttle, governor, control,
stop, intercept), alarms, and annunciators . . . . . . . . . . . . . . . . . . . 3.1 2.9

A4.02 T/G controls, including breakers . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.6
A4.03 T/G speed indication for on-line and off-line operation . . . . . . . . . . . 1.9 1.9
A4.04 Whanat hood spray system for temperature control . . . . . . . . . . . . . 1.9 1.6 .

A4 05 Electrical (T/G) and =#amm system adjn=tmants . . . . . . . . . . . . . . . . 2.2 1.9 I
A4 06 Turbine stop valves 2.8 2.7 |................................

A4.07 Voltage regulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
A4.08 RCS parameters (temperature and pressure), while con 4 acting !

valve freedom test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.6 l

A4.09 Turbine supervisory instruments during startup 1.8 1.9...............

A4.10 Startup T/G on load limits . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.2
A4.11 T/G output breaker controls; understandag of indicat ons and alarms . . 2.4* 2.3 *
A4.12 Interpretation of electrohydraulic control indications . . . . . . . . . . . . 2.2 2.4 *
A4.13 Governor and load limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

|

|

9
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055 Condenser Air Removal System (CARS)

TASK: Perform lineups of the CARS
Conduct candansar air leakage check
Monitor the CARS operation
Operate the =achanical vacuum pump
Operate steam. jet air ejectors

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 KnowW of the physical canaarelana and/or cause.
effect relationships between the CARS and the following
systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Main turbine generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K1.02 Main eaadaamar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1
K1.03 Condensais 1.9 2.1.....................................

K1.04 S/G.......................................... 1.9 2.0*

K1.05 Polishing da-iaaralizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K1.06 PRM aystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 2.6 2.6
K1.07 WGDS........................................ 1.9 1.9
K1.0g r'aatain m ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.6
K1.09 Auxiliary steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6

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

,

K2.01 Vacuum pump (s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K2.02 Rs haust fan (s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5

K3 Knowledge of the effect that a loss or sealfunction of the CARS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 Main coadanmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
K3.02 T/G.......................................... 1.7 1.9
K3.03 MT/G 1.6 1.9........................................

K3.04 MFW pumps (steam driven) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.0
K3.05 SDS.......................................... 2.3 2.6

,
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SYSTEM: 455 Condmaar Air Renoval Systan (CARS)

K4 Knowledge of CARS design feature (s) and/or laterlock(s)
which provide for the following:
(CFR: 41.7)

K4.01 Turbine startup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.3
K4.02 Effluent control and monitoring . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6

K5 C: ':t: of the ;::=''-- ' imphada== of the following concepts-

as the apply to the CARS:
(CFR: 41.5 / 45.7)

K5.01 Measures of pressure and vacuum . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7 )
K5.02 Venturi effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K5.03 Relationship between pressure and temperature . . . . . . . . . . . . . . . . 1.6 1.6
K5.04 S/G chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9 i

K6 Knowledge of the effect of a loss or malfimetion of the
following will have on the CARS components:
(CFR: 41.7 / 45.7)

K6.01 Air ejectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K6.02 Vacuum pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K6.03 Hest exchangers 1.3 1.4..................................

K6.04 Flow eensors 1.3 1.4....................................

ABILITY

A1 Ability to predict and/or monitor changes in parameters (to prevent exceeding
design limits) associated with operating the CARS controls including:
(CFR: 41.5 / 45.5)

A1.01 ('nade= mar vacuum gauge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.0*
A1.02 Pressure and temperature sensors . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7

A2 Ability to (a) predict the kapacts of the following malfunctions or operations
on the CARS; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Loss of circulating cooling water system . . . . . . . . . . . . . . . . . . . 2.1 2.2
A2.02 Ims of gland seal / gland exhaust 2.1 2.1........................

A2.03 Loss of air ejector cooling water . . . . . . . . . . . . . . . . . . . . . . . . 1.8* 2.0*
A2.04 Air in leakage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

O
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SYSTEM: 455 ch Air Renoval Systens (CARS)

A3 Ability to monitor mdamatic operation of the CARS, including:
(CFR: 41.7 / 45.5)

A3.01 Air removal pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
A3.02 Steam to CARS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
A3.03 Ahtic diversion of CARS exhaust . . . . . . . . . . . . . . . . . . . . . 2.5* 2.7 *

A4 Ability to umannally operate and monitor la the control rooms:
(CPR: 41.7 / 45.5 to 45.8)

A4.01 Seahng steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
A4.02 Vacuum pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
A4.03 Steam to CARS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8

s
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056 Condensate System

TASK: Perform imeups of the condananta system
Operate madaamata pumps in different combinations
De-eerste the madaanata system prior to startup
Fill the madan=r hotwell
Fill the madaamata syatem
Place the mada===ta system in high pressure cleanup operation
start up the condensate system
shut down the madaamata system
Operate the low pressure heaters j
operate the high pressum heaters
Operate the condensate booster pumps in different combinations
Operate the hotwell pumps

,

Manually operate the madanasta hotwell makeup and dump system I

monitor candaa==ta system operate '

Operate the enadaa==ta pump and air ejector recim subsystem
What if high water level exists in low-pressure feedwater
heater during turbine operations?

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause effect
relationships between the Condenaste Systesu and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 feedwater cleanup system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8
K1.02 Main vacuum and gland seal system......................... . . . . . . . . . . 1.6 1.6
K1.03 MFW......................................... 2.6* 2.6
K1.04 cand*==ar 1.7 1.6......................................

|K1.05 Mn-A- y sealing water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5 '

K1.06 Hester drains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K1.07 Gland seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K1.08 CARS......................................... 1.6 1.6
K1.09 Extraction steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K1.10 Chemical treatmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K1.11 Stator cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K1.12 Len-Aa y plant component cooling 1.6 1.6......................

K1.13 AFW......................................... 2.4* 2.4*
K1.14 Demmeralizer water makeup system . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K1.15 Hotwell pumps, booster pumps, and main feed pumps . . . . . . . . . . . 2.1 2.1
K1.16 Demineraluer bypass valve (prevent water impact on

resin beds during pump startup) 1.9 2.1*........................

K1.17 Feed system, the polishing denuneralizer system, and the
condmaata stramer operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1 *

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

K2.01 Condensate pumps and booster pumps........................ . . . . . . . . . 1.6 1.7 *
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SYSTEM: 456 Caad=aa** System

M3 Knowlege of the effect that a loss or maalfunction of the
ca d==** System will have on the following:
(CFR: 41.7 / 45.6)

K3.01 MFW......................................... 2.4* 2.4
K3.02 CARS 1.6 1.7........................................

K3.03 MFW pamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3
K3.04 Namane drain pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K3.05 Extraction stsam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K3.06 Oland sesam system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
K3.07 Stator coolant 1.7 1.6...................................

K3.08 Hydrogen coolers 1.6 1.6.................................

K4 Knowlege of raad===** System design featew(s)
and/or interlock (s) which provide for the following:
(CFR: 41.7)

K4.01 Feedwater heating at low, intermediate, ana high

m ....................................... 1.6 1.9
K4.02 raad-amam dominerahaar resin regenerative

psocess ... .. ..... ..... ....... ........ .. . ... .... 1.7 1.9
K4.03 Restricting hotwelllevel range 1.7.........................

K4.04 Moving condensate to and from storage tank and hotwell . . . . . . . . . 1.7 1.7
K4.05 Secunng steam seals on main turbine during simadown . . . . . . . . . . . 1.5 1.6
K4.06 Proper sequencing of hotwell pumps and raadanania

pohahing da-inarnizer bypass valves . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
K4.07 Coohng raadanamaa pumps seals, using makeup water . . . . . . . . . . . 1.5 1.7
K4.08 Venting candaaansa pump seals . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K4.09 Feedwater pump turbane windnull protectaan 1.8 1.9................

K4.10 Plow control valve for the gland anhanat cand==ar . . . . . . . . . . . . . 1.5 1.6
K4.11 Byass of heater stream 1.7 2.0..............................

K4.12 candannate - . ~ flow recirculation valve . . . . . . . . . . . . . . . . 1.6 1.6
K4.13 eaada==aa pump runout capacity . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K4.14 M FW pag NPSH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.6*
K4.15 Booster pump stanting interlock . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1*
K4.16 I.ow-level and High-level bester . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K4.17 Adjustment of automatic setpoint and polish domineralizer

bypass valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K4.18 Interlocks between booster pumps and aurihary oil pmnps. . . . . . . . . 1.5 1.7
K4.19 Setpomis and trip levels for canda===ta pump and

booster pump operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
K4.20 Plow rate limits of candan=** piping system . . . . . . . . . . . . . . . . . 1.6 1.7
K4.21 Operation of hotwell penp and air ejector recirculation

line isolation valve to maintana header pressure . . . . . . . . . . . . . . . 1.5* 1.7 *
K4.22 Feed pump and booster pump NPSH protection . . . . . . . . . . . . . . . 2.1 2.4*
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SYSTEM: 456 randannae* System

O
K5 r--f C of the operational implications of the following concepts

as the apply to the Condensate systan:
(CFR: 41.5 / 45.7)

K5.01 Principle of vacuum drag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K5.02 Energies associated with Auid flow (Kinetic, Potential pressure) . . . . . 1.4 1.6
K5.03 Water hammar and methods of prevention 2.2 2.6 *..................

K5.04 Function of lubricating oil and its application to pump
and motor bearmgs 1.7 1.8................................

K5.05 Understandmg of the worbng properties of water (Enthalpy,
entropy, pressure, temperature, specific volume . . . . . . . . . . . . . . . 1.7 2.0*

K5.06 Purpose of enadamanta daminarahzer . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K5.07 Purpose and principle of de-aeration, of oxygen removal

from conde===ta 1.7 1.9..................................

K5.08 Gemistry specs for secondary system dissolved oxygen
(corrosion control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.4

K5.09 Water quality requiremaata for &......=alizer water . . . . . . . . . . . . . 1.7 2.0
K5.10 Effects if teeks 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8 2.0
K5.11 Pananna for venting all high points in condenamaa system 1.5 1.7.........

K5.12 Reason and methods for breaking main cand*= mar vacuum
before removing turbine seals . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7

K5.13 Purpose of low-pressure cleanup valve . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
K5.14 Purpose of valve between upper surge tank and botwell . . . . . . . . . . 1.7 1.7
K5.15 Stabilization of piping system perne after changes in chemistry 1.6 1.8..

K5.16 YJmits of condensate pump ability to feed S/G . . . . . . . . . . . . . . . . 2.0* 2.3 *
K5.17 Principles and machanisms of S/G water level control . . . . . . . . . . . . 2.3 * 2.3 *

K6 Knowledge of the effect of a loss or malfunctian of the
following will have on the Condensate System components:
(CFR: 41.7 / 45.7)

K6.01 Conde===te pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.02 Booster pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.03 Main feed pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.4
K6.04 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K6.05 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K6.06 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K6.07 Heat exchangers and cW~s . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.7
K6.08 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . 1.3 1.5
K6.09 Domineralizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.10 Pumps 1.4 1.6........................................

K6.11 Motors........................................ 1.4 1.6

O
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SYSTEM: 456 ranhamaea System

ABILITY

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) ===aedaad with
;:-dN the Panhamata System controls including:
(CFR: 41.5 / 45.5) |

A1.01 Pressure, flow and amps for enahanata, booster, and main feed pumps 2.1 * 2.4*
A1.02 Hoewell level alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
A1.03 Normal sequence of alarms on startup of enahaasta

pumps, including low suction pressure alarm . . . . . . . . . . . . . . . . . 1.6 1.6
A1.04 Hotwell level alarms and Row indicators 1.6 1.7...................
A1.05 Differential pressure indicators (Across pumps, aminarshmers . . . . . . 1.6 1.7
A1.06 Hester parameters (temperature, pressure, Aow level)

and their effect on enaan==ta flow . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
A1.07 S/O level under transient induced by feed rate change (pumps on and off) 2.1 2.3 *
A1.08 MFW pump suction pressure 2.3 2.6 *..........................

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the Coahanata Systan; and
(b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those mal-
functions or operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)
r

A2.01 Loss of enahamar pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0
A2.02 Bed chamistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.3 *
A2.03 Daminerali rar D/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0*
A2.04 Loss of condensate pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8*
A2.05 Conhamar tube leakage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.5*
A2.06 Abnormal hotwell pump discharge pressure . . . . . . . . . . . . . . . . . . 1.6 1.7
A2.07 Removal of enaha==te demiaaralizer from service . . . . . . . . . . . . . 1.7 1.9
A2.08 Feedwater bester tube leak . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
A2.09 Feedwater level high or low . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
A2.10 Decreased effectivenans of enaha==ta dominer=1 rar due

to increased flow through it 1.5 1.7...........................
A2.11 Approximate time nac-ry to regenerate one enahaasta

<taminaralt rar resia bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8*
A2.12 Openmg of the heater string bypass valve . . . . . . . . . . . . . . . . . . . 2.8 2.1*
A2.13 Opemng of the condensate recirculation valve . . . . . . . . . . . . . . . . 1.7 1.8
A2.14 Opening of the enaha da spill valve . . . . . . . . . . . . . . . . . . . . . 2.0 2.2

.
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SYSTEM: 956 candanaata System

A3 Ability to monitor automatic operation of the Candananta
System including:

CFR: (CFR: 41.7 / 45.5)
.

A3.01 Automatic hotwell level control . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8
A3.02 Hotwell and enad===aea storage tank level indic.atars . . . . . . . . . . . . 1.9 2.1
A3.03 enadaaaana flow, header pressure, pump amperage and

running indicators / related alarms and annuariatars 1.8 1.7............

A3.04 Verification (from multiple sources) that candan=ta
pumps aro operstag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1

A3.05 Monitoring of steamjet air ejector air flow . . . . . . . . . . . . . . . . . . 1.7 1.8*
A3.06 Remote and local feedwater heater level indicators 1.7 1.6.............

A3.07 Determi==*iaa that the differential pressure of the
enadan=aa denuneralizar is within limits . . . . . . . . . . . . . . . . . . . 1.6 1.7

A3.08 Plow through stator coolant and hydrogen coolers . . . . . . . . . . . . . . 1.6 1.5
A3.09 Automatic protection of MFW pump low suction pressure . . . . . . . . . 2.1 2.4*

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

A4.01 cnadananta pump controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.8
A4.02 cnad-aaea daminaralizar bypass valve and precost by pass valve . . . . 2.0 1.9
A4.03 Hotwell high level dump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.1
A4.04 Cleanup Valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.7
A4.05 Valve between upper surge tank and hotwell . . . . . . . . . . . . . . . . . 1.8* 1.7 *
A4.06 candaaansa daminarahzer bypass valve controller . . . . . . . . . . . . . . 1.8 1. 8 *
A4.07 Hotwell pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
A4.08 candananna automatic makeup valve controller . . . . . . . . . . . . . . . . 1.7 1.5
A4.09 Dammaralizer flow control valve . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 1.7*
A4.10 I.ow-pressure and high-pressure cleanup valves 1.7 1.6...............

A4.11 Setpoints on pohah dammaraltrar bypass valve controllers . . . . . . . . . 1.6 1.6
A4.12 candan==sa pump, including verification of proper

startup from parameter readmgs . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
A4.13 Alanns maanesatad with booster pump operation . . . . . . . . . . . . . . . 1.7 1.7
A4.14 Anviliary oil pumps for booster pumps . . . . . . . . . . . . . . . . . . . . 1.6 1.6
A4.15 Turbine and feedwater pump turbine exhaust temperature during shutdown 1.6 1.5
A4.16 Hester unit controls and control valves during heater startup/ shutdown 1.5 1.5
A4.17 Hotwell high-level dump valve . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.7
A4.18 Hotwell level alarms and flow indicators . . . . . . . . . . . . . . . . . . . 1.9 1.7

O
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059 Main Feedwater (MFW) System

Teek: Perform initiallineup of the MFW system
Perfura feedwater isolation valve fonctional test
Fill the MFW system
Perform MFW pump turbine h overspeed trip test
start up the MFW system
Operate the MFW pumps in diffennt aa-Ma=*ia==
Operate the feedwater regulating system in ==nal and
automatic modse ,

Operate / test MFW penp lube oil pump mor' tor MFW system |
OPeretions j
Shut down the MFW system
What if the =*==*ie S/O water level control does not respond
Properly?

IMPORTANCE
K/A NO. KNOWLEDGE RO nn

f
I

| K1 Km% of the physical a==ae*Ia= and/or cause.
! effect r=la*ia-Wr= between the MFW and the foBowing systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)
1

K1.01 raadaa=*a 2.3 * 2.3.....................................

K1.02 APW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.4*

| K1.03 S/GS......................................... 3.1 3.3

| K1.04 S/OS water lev A control system . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.4
| K1.05 RC5.......................................... 3.1* 3.2

K1.06 Chenacol treatieset 1.9 2.1................................

K1.07 ICS .......................................... 3.2* 3.2*
K1.08 Hester drains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
K1.09 hv=dary cooling water 1.7 1.8.............................

K1.10 Extraction steem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7,

\

K2 C-./+(=: of bus power sup@ to the fouowing:
(CFR: 41.7)

|

K2.01 MFW system pumpo . . . . . . . . . 2.2* 2.3 * '
......................

K2.02 MOVs . . . . . . . . . . . . . . . . 2.0* 2.1.......................

K3 KnowW of the effect that a loo or malfunction of the MFW will
have on the following:,

( (CFR: 41.7 / 45.6)
i
,

t

| K3.01 caada===** system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8
K3.02 AFW system 3.6 3.7....................................

K3.03 S/OS......................................... 3.5 3.7.
K3.04 RCS.......................................... 3.6 3.8

,

I

i

.
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SYSTEM: Main Feedwater (MFW) System

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

K4.01 MFW and startup feedwater valve combination. . . . . . . . . . . . . . . . 2.4 2.6 *
K4.02 Automatic turbine / reactor trip runback . . . . . . . . . . . . . . . . . . . . . 2.3 3.5
K4.03 Adequate enadanaana How ............................ 2.1 2.3 *
K4.04 Heating of feedwater ............................... 1.9 2.2
K4.05 Control of speed of MFW pump turbine 2.5 * 2. 8 *...................
K4.06 Comparison of actual D/P, between main steam and MFW

pump discharge pressure, to programmad D/P when placing
MFW pump in automatic mode . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4

K4.07 Closing MFW pump drams ........................... 1.6* 1.7 *
K4.08 Feedwater regulatory valve operation (on t asis of steam

flow, feed flow mismatch) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
K4.09 Controlling MFW pump lube oil system 1.7 1.8...................
K4.10 Bearing oil signal to the turnmg gear start sequence 1.7 1.8............

K4.11 Portmg Oil ..................................... 1.87 1.97
K4.12 Sources of cooling water for MFW pump lube oil cooler . . . . . . . . . 1.8 1.9
K4.13 Feedwater fill for S/G upon lor: of RCPs . . . . . . . . . . . . . . . . . . . 2.9 2.9
K4.14 Start permissives for MFW pumps . . 3.1* 3.2*....................
K4.15 Automatic starts for MFW pumps 2.2* 2.4*..... ................
K4.16 Automatic trips for MFW pumps . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.2*
K4.17 Increased feedwater flow following a resctor trip . . . . . . . . . . . . . . 2.5 2.8
K4.18 Automatic feedwater reduction on plant trip 2.8* 3.0*.................
K4.19 Automatic feedwater isolation of MFW . . . . . . . . . . . . . . . . . . . . 3.2 3.4
K4.20 Automatic feed pump recirculation flow . . . . . . . . . . . . . . . . . . . . 1.9 2.2*

K5 Knowledge of the operational implications of the following concepts
as the apply to the MFW:
(CFR: 41.5 / 45.7)

K5.01 Variation of flow discharge pressure . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
K5.02 Shrink and swell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6*
K5.03 Reason for maintanance of minimum D/P between main

steam and MFW pump discharge pressure 2.1 2.2..................
K5.04 Definition of water hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6 *
K5.05 Reason for balancing MFW pump loads . . . . . . . . . . . . . . . . . . . . 2.0 2.2*
K5.06 Characteristics of level, flow, and pressure

indications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1 *
K5.07 Relationship between feedwater pump speed and feedwater

regulating valve position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1*
K5.08 Reason for matching stamm flow and feedwater flow . . . . . . . . . . . . 2.4 2.6*
K5.09 Effects of low temperature and high viscosity on oil

system operations ................................. 1.6 1.7
K5.10 Theory of film-riding oil is journal bearmg 1.4 1.6.................
K5.11 Definition of turbine wmdmilling . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K5.12 Increased MFW pump discharge with increased turbine speed 2.2* 2.5 *......

K5.13 Reasons for monitoring feedwater pump suction flow /pressuru . . . . . . 2.3 2.6 *
K5.14 Quadrant power tilt ................................ 1.9 2.4 *
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i SYSTEM: Main Feedwater (MFW) System
4

! K6 Emowledge of the effect of a loss or malfunction of the
j following will have on the MfW components:
| (CFR: 41.7 / 45.7)
.

:

J K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1*
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.94

'
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1*
K6.04 Pumps........................................ 1.9 2.1*
K6.05 ' M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9*
K6.06 Heat exchangers and cand===ars . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K6.07 Breakers, relays, and Aara==ar*= 1.4 1.7........................

K6.08 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K6.09 MFW panp speed and flow regulating valves (reason for

adjusting position of both) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.6*
K6.10 Feedwater isolation valve travel time . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1*
K6.11 High and low feedwater discharge header pressure 1.9 2.1*.............

ABILITY

A1 Ability to predict and/or =a=3*ae changes in parameters
(to prevent exceeding design limits) namaelated with
operating the MFW controis including:
(CFR: 41.5 / 45.5)

A1.01 Location, limits, and nonnal ranges for level, pressure
flow, temperature, and RPM measurements associated with
the M FW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.5*

A1.02 MFW pump oil temperatures and MFW pump vibrations 1.8 1.9.........

A1.03 Power level restrictions for operation of MFW pumps and valves. . . . . 2.7* 2.9*
A1.04 Main steam pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*
A1.05 S/G level, compenson with nonnel values 2.4* 2.6..................

A1.06 Abnormal noises of vibrations of MFW pump . . . . . . . . . . . . . . . . 1.8 2.0
A1.07 Feed Pump speed, including normal control speed for ICS 2.5 * 2.6*........

A1.08 Oil Pressure indications for MFW pumps 1.7 1.8..................

A1.09 Feedwater pump beanns temperatures 1.7 1.8....................

A1.10 Feedwater pump seal leskoff temperature . . . . . . . . . . . . . . . . . . . 1.6 1.6
A1.11 Feedwater regulating valve D/P . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2
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SYSTEM: Main Feedwater (MFW) System

A2 Ability to (a) predict the impacts of the following malfunctions or operations
o. _, .nd (,) , ed o. - _ pr_d.res -
control, or mitigate the consequences of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Feedwater actuation of AFW system . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.6*
A2.02 Imes of feedwater heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.5*
A2.03 Overfeeding svent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1*
A2.04 Feeda g a dry S/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 2.9* 3.4*
A2.05 Rupture in MFW suction of discharge line . . . . . . . . . . . . . . . . . . 3.1* 3.4*
A2.06 Imes of steam flow to MFW system . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9*
A2.07 Tripping of MFW pump turbine 3.0* 3.3 *........................

A2.08 Extremely low MFW pump control lube oil or bearmg oil pressure . . . 1.9 2.2*
A2.09 Overspeed on turning gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
A2.10 Secondary cooling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
A2.11 Failure of feedwater control system 3.0* 3.3*......................

A2.12 Failure of feewater regulatmg valves . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*
A2.13 Imes of n= dan =*a/ heater draining flow . . . . . . . . . . . . . . . . . . . . 2.1* 2.1*

A3 Ability to scatter automatic operation of the MFW, including:
(CFR: 41.7 / 45.5)

A3.01 Valve timer display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.1 *
A3.02 Progr== mad levels of the S/G . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
A3.03 Feedwater pump suction flow pressure . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
A3.04 Turbine driven feed pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6*
A3.05 Starts and stops on the main feed pumps 2.4* 2.7*...................

A3.06 Feedwater isolation 3.2* 3.3................................

A3.07 ICS ..................................... 3.4* 3.5*....

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

A4.01 MFW turbine trip indication . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 2.1*
A4.02 Null out MVW pump D/P differences . . . . . . . . . . . . . . . . . . . . . 2.3 * 2,4*
A4.03 Feedwater control during power increase and decrease . . . . . . . . . . . 2.9 * 2.9
A4.04 Reset MFW overspeed trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3 *
A4.05 MFW pump oil cooler, cooling water outlet valve controller . . . . . . . 1.7 1.8
A4.06 MFW pump turbine reset switch . . . . . . . . . . . . . . . . . . . . . . . . 2.4 * 2.3 *
A4.07 Valve timer reset pushbutton . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 1.9*
A4.08 Feed regulating valve controller . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 1.9 *
A4.09 Remote determmation of operstmg feedwater pump turnmg gear . . . . 2.1* 2.0*
A4.10 ICS .......................................... 3.9* 3.8*
A4.11 Recovery from automatic feedwater isolation . . . . . . . . . . . . . . . . . 3.1 3.3
A4.12 Initiation of automatic feedwater isolation . . . . . . . . . . . . . . . . . . . 3.4 3.5

!
!

O
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p 061 Auxiliary / Emergency Feedwater (AFW) System

TASK: Perform lineups of the AFW systema
Perform AFW system operabality damaa=* ration
What if the AFW system did not operate properly automatically 7
Fill and wat the AFW system
Antiliary feed pump failure due to improper valve haeup
Start the APW system
Perform AFW =M actuatian test
Feed siensa generators with APW systema
Perform S/G auxiliary feed penp test
Operate motor driven APW pumps
Perform S/G auxiliary feed penp flow cepecity test
Operate turbine driven AFW pumps
Perform testag of AFW check valves
ShiA ==ri1=ry feed pump suction
Perform exercise of AFW MOVs test
Overspeed test the anulliary feed pump turbine
shut down the AFW system
Drain the APW pump turbine and steam supply handar

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 C# t: of the physical eamaae+1aa= and/or cause-
effect r.a=*ianahlps between the AFW and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 S/O system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
! K1.02 MFW System 3.4 3.7...................................

K1.03 Main steam system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
K1.04 RC3.......................................... 3.9 4.1
K1.05 randa===*a system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.8*
K1.06 Coohng water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.6
K1.07 Emergency water source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
K1.08 Chemical traa*=aat 2.1 2.3................................

K1.09 PRMS......................................... 2.6* 2. 8 *

K1.10 Diesel fuel 0i1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 * 2.7 *
K1.11 AFW turbine exhaust drains . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8

K2 Knowledge of bus rower supplies to the foBowing:
(CFR: 41.7)

K2.01 AFW system MOVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34" 3.3
K2.02 AFW eiectnc drive pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 3.7
K2.03 AFW diesel driven pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 3.8*
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SYSTEM: 461 A=Iltary / Emergency Feedwater (AFW) System

K3 Knowledge of the effect that a loss or malfunction of the AN will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 RCS.......................................... 4.4 4.6
K3.02 S/O.......................................... 4.2 4.4

K4 Knowledge of AFW design feature (s) and/or laterlock(s)
which provide for the following:
(CFR: 41.7)

hC4.01 Water sources and priority of use . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
K4.02 APW antamatic start upon loss of MFW pump, S/O level,

blackout, or safety iqjection . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.6
K4.03 Anta== tie blowdown / sample isolation . . . . . . . . . . . . . . . . . . . . . 2.7 2.9*
K4.04 Prevention of AFW runout by limiting AFW flow 3.1 3.4.............

K4.05 Prevention of MFW swapover to AFW suction
pressure is low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 * 3.7 *

K4.06 AFW startup pernussives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 4.2*
K4.07 Turbine trip, including overspeed . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.3*
K4.08 AFW recirculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K4.09 Crossties between multi-unit station s3.7 3.3......................

K4.10 Roset of MFW reactor trip logic 2.6 2.9*........................

K4.11 Automatic level control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K4.12 Natural circulation flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
K4.13 Initiation of cooling water and tube oil . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K3.14 AFW automatic ianlatina 3.5* 3.7 *.............................

K5 Knowledge of t'he operational implications of the following concepts
as the apply to the AFW:
(CFR: 41.5 / 45.7)

K5.01 Relationship between AFW flow and RCS heat transfer . . . . . . . . . . 3.6 3.9
K5.02 Decay heat sources and magnitude . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
K5.03 Pump head effects when control valve is shut 2.6 2.9 *................

K5.04 Reason for warnung up turbine prior to turbine startup 3.3 2.5*..........

K5.05 Feed line voiding and water hammar . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2

K6 Knowledge of the effect of a loss or malfunction of the
following will have on the AN components:
(CFR: 41.7 / 45.7)

K6.01 Controllers and positionen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2. 8 *
K6.02 Pumps ........................................ 2.6 2.7
K6.03 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 1.9
K6.04 Breakers, relays, and Arna-ts . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.05 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.5 *
K6.06 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4*
K6.07 Pump lube oil system sad cooling 2.0 2.2.......................

K6.08 Bearing oil supply for turbine drive pumps . . . . . . . . . . . . . . . . . . 2.1 2.3

O
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SYSTEM: N1 Auxiliary / W- ; ny Feedwater (AFW) System
*

ABILITY

A1 Ability to predlet and/or monitor changes in parameters
(to prevent escoeding design limits) n=aciaead with
operating the AFW controis including:
(CFR: 41.5 / 45.5)

A1.01 3/O level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A1.02 S/O pressure .................................... 3.3* 3.6*
A1.03 Interactions when amiti unit systems are cross tied . . . . . . . . . . . . . 3.1* 3.6*
A1.04 APW source tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
A1.05 AFW flow /motoc amps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
A1.06 S/O hydrotest parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7

A2 Ability to (a) predict the impacts of the following malfunceia== or operations -

on the AFW; and (b) based on those ph, use promdures M correct, i
,

control, or mitigate the consequences of those malfi=nctians or ' tions: 1

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Startup of MFW pump during AFW operation . . . . . . . . . . . . . . . . 2.5 2.6 *
A2.02 Iees of air to steam supply valve . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.6*
A2.03 Iess of de power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
A2.04 pump failure or improper openition 3.4 3.8......................
A2.05 Automatic control malfunction . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*
A2.06 Back leakage of MFW .............................. 2.7 3.0.

A2.07 Air or MOV failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5\' A2.08 Plow rates expected from various combmations of AFW
pump discharge valves .............................. 2.7 * 2.9*

A2.09 Total loss of feedwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A3 Ability to monitor antamatic operation of the A}W, including:
(CFR: 41.7 / 45.5)

A3.01 AFW atartup and flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
A3.02 RCS cooldown during AFW operations . . . . . . . . . . . . . . . . . . . . 4.0 4.0
A3.03 AFW S/O level control on automatic start 3.9 3.9..................
A3.04 Automatic AFW isolation ............................ 4.1 4.2
A3.05 Recognition of leakage, using sump level changes . . . . . . . . . . . . . . 2.5 * 2.5*
A3.06 S/O blowdown / sampling isolation ....................... 2.2* 2.3

A4 Ability to manumHy operate and monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)
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076 Service Water System (SWS)
,

;

i TASK: Perform lineups of the SWS
Perform the SWS valve test:

,

Fill and vent the SWS ;

Perform a service water pump test
Start up the SWS
Monitor the SWS i

i Operate service water pumps in various combinations j

Operate heat exchangers in different en=Wantinas (two-train SWS) |
Isolate service nter from individual c-T-----

"
i

) Shut down the iWS l
;

IMPORTANCE
j ElA,M KNOWLEDGE RO Sit _O

i K1 Knowledge of the physical h and/or cause effect ratatlan=Wra
between the SWS and the fouowing systems:4

j (CFR: 41.2 to 41.9 / 45.7 to 45.8)
4
J

| K1.01 CCW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3
; K1.02 Turbine tube oil system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8

K1.03 Relationship of SWS to raw water filtration (RWF) sys-
tem and location of SWS supply pump to RWF system 1.9* 1.9*..........

K1.04 PalahnamWp of domestic water to tube water for SWS pumpe . . . . . . . 1.8* 1.9*
K1.05 D/O.......................................... 3.8* 4.0*
K1.06 Switch gear room coolers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.0*
K1.07 henadary closed coohng water . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.3
K1.08 RHR oystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 * 3.5*
K1.09 Reactor building einaad cooling water . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1*
K1.10 Turbine buddag closed cooling water . . . . . . . . . . . . . . . . . . . . . 2.1* 2.1
K1.11 Domestic water and raw water . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.6
K1.12 Intake screen system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K1.13 LRS.......................................... 2.3 * 2.3 *
Kl.14 Condanmar circulatmg water . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.J 2.1
K1.15 FPS .......................................... 2.5 2.6
K1.16 ESF.......................................... 3.6 3.8
K1.17 PRMS 3.6* 2.7........................................

K1.18 SWS normal heat loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
K1.19 SWS emergency beet loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.7
K1.20 AFW ......................................... 3.4* 3.4*
K1.21 Auxiliary backup SWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.9*
K1.22 Water traatmaar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8

O
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SYSTEM: 976 Service Water Systen (SWS)

K1.23 Spent fuel pool makeup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.2
K1.24 Chandeel addition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K1.25 Heat sink pond makeup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.3*
K1.26 Flood alarm systeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*

K2 Knowle4e of bus power supplies to the following:
(CFR: 41.7)

K2.01 Service water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.7
K2.02 Closed coolmg water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*
K2.03 handary closed cooling water . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.0*
K2.04 Reactor buddag closed coohng water . . . . . . . . . . . . . . . . . . . . . 2.5* 2.6*
K2.05 Turbine buddag closed coohng water . . . . . . . . . . . . . . . . . . . . . 2.0* 2.0*
K2.06 RHR components, controls, sensors, indic=*iana and

alarms, including radiahan monitors . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.4*
K2.07 Cooling tower fene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.1*
K2.08 ESF.ectuated MOVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.3*
K2.09 Traveling ecreens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2*

K3 Knowledge of the eNect that a less or nudfinac*iam of the SWS will have on
the following:
(CFR: 41.7 / 45.6)

K3.01 Closed coohng water 3.4* 3.6..............................

K3.02 handary closed cooling water . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.8*
K3.03 Reactor buddag closed coohng water . . . . . . . . . . . . . . . . . . . . . 3.5* 3.9*
K3.04 Turbme budding clamad coolmg water . . . . . . . . . . . . . . . . . . . . . 2.2* 2.4*
K3.05 RHR components, controls, sensors, indicasars, and

alarms, including rad monitors 3.0* 3.2*.........................

K3.06 Turbine tube oil system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K3.07 ESP loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
K3.08 Radioactive liquid waste discharges . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.9*
K3.09 Normal process heat lands 1.9 2.1............................

K4 Knowledge of SWS design feature (s) and/or Inisrlock(s)
which provide for the following:
(CFR: 410)

K4.01 canditions initiatmg automatic closure of closed cool- j
ing water auxiliary buddag header supply and return valves . . . . . . . 2.5* 2.9* 1

K4.02 Automatic start features associated with SWS pump controls . . . . . . . 2.9 3.2 !
K4.03 Automatic opening features associated with SWS isolation j

valves to CCW best exchanges 2.9* 3.4* i.........................

K4.04 River intaka water level recorders 2.2* 2.5* i.......................
iK4.05 Service water train flow and discharge pressure when service water flow

to heet exchanger for closed cooling water is throttled . . . . . . . . . . . 2.3 * 2.6*
i

K4.06 Service water train separation . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2

i
.
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SYSTEM: 476 Service Water Systen (SWS)

K5 Knowledge of the operational implications of the following concepts
as the apply to the SWS:
(CFR: 41.7 / 45.5)

K6 Knowledge of the effects of a loss or malfunction of the following
will have on the SWS companenen:
(CFR: 41.7 / 45.7)

K6.01 Valves 1.9 2.0........................................

K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
K6.04 Pumps........................................ 2.1 2.2*
K6.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.06 Heat exchangers and condensers . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4*
K6.07 Breakars, relays, and %e . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.08 Cooling towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 * 1.8 *
K6.09 Traveling screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K6.10 Stramers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6

ABILITY

A1 Ability to predict and/or monitor changes in parameters |
(to prevent exceeding design limits) associated with
operating the SWS controls including:
(CFR: 41.5 / 45.5)

A1.01 Line losses in SWS, by companng SWS pump discharge and
turbme building gauge 1.9 1.9..............................

A1.02 Reactor and turbine building closed cooling water temperatures. . . . . . 2.6* 2.6 *

A2 Ability to (a) predict the impacts of the following mal-
functions or operations on the SWS; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those malfunctions or
operations:

(CFR: 41.5 / 43.5 / 45/3 / 45/13)

A2.01 Ims of SWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7 *
A2.02 Service water header pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1

A3 Ability to monitor automatic operation of the SWS, in-
ciuding:
(CFR: 41.7 / 45.5)

A3.01 Normal-process heat loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
A3.02 Emergency heat loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
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: M6 Service Water Systen (SWS)

#r tw in the control rocai:
( 4. to

A4.01 SWS penps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9
A4.02 SWS valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.6
A4.03 Normal-process hast loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4
A4.04 Banergency heat loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.5
A4.05 Traveling water screens system . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

I
!

|

b

I

!

I
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1
1

l

1
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1

007 Pressurizer Relief Tank / Quench Tank System (PRTS)
'

TASK: Perform lineups of the PRT (quench tank)
Fill the PRT
Monitor the PRT
Transfer the PRT (quench tank) contents
Add nitrogen to the PRT ,

Vent nitrogen from the PRT I
Racirculate the PRT (quench tank) with cooling pumps )
Operate the PRTS to form a steam bubble in the PZR

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K! Knowledge of the physical raan~* ions and/or cause-
effect relationships between the PRTS and the following systesus:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

J
|

K1.01 Contamment system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
K1.02 .WGDS........................................ 2.3 2.4 |

K1.03 RCS.......................................... 3.0 3.2 |
K1.04 Ni trogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3 '

K1.05 Makeup / fill water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

K2 Knowledge of bus power supplies to the foHowing:
(CFR: 41.7)

None

K3 Knowkhe of the effect that a loss or malfunction of the PRTS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 Conta i n nwat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6

K4 Knowledge of PRTS design feature (s) and/or interlodc(s)
which provide for the following:
(CFR: 41.7)

K4.01 Quench tank cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K4.02 Source of makeup / fill watts . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
K4.03 Nitrogen cover gas . . . . 2.0 2.2............................

O
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SYSTEM: 407 Pressudaar Reuef Tank / Quench Tank System (PRTS)

K5 F;' '; of the operadomal implicatta== of the following concepts as the
apply to PRTS:
(CPR: 41.5 / 45.7) |

|

K5.01 Principles of steam quenching . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.6 :

K5.02 Method of fonning a steam bubble in the PZR . . . . . . . . . . . . . . . . 3.1 3.4 l

K5.03 Charactenstics of convection heat transfer . . . . . . . . . . . . . . . . . . . 1.8 2.1
K5.04 Properties of naarandan==hla gases in contact with water . . . . . . . . . 1.9 2.2
K5.05 Qiaractenstics of eaadine*im heat transfer 1.8 2.1..................

K5.06 Properties of eaadaaaahla gases in contact with water 1.9 2.2...........

K6 F2;'C of the effect of a loss or analfunedom on the following wiB h: ?
on the PRTS:
(CFR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.03 Pumps 1.4* 1.7 *........................................

K6.04 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 * 1.6* |
K6.05 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8 |

A1 Ability to predict and/or monitor changes is parasmetess (to prevent
exceeding design limits) ammarlated with operating the PRTS
controls including: ;

(CFR: 41.5 / 45.5) )

A1.01 Manatnining quench tank water level within
limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1

A1.02 Maintaming quench tank pressure . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
A1.03 Monitonng quench tank temperature . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7

A2 Ability to (a) predict the impacts of the following malfiime*iaan or operations
on the P S; and (b) based on those pradic*ia==, use i,.-: :' __ to correct,
control, or mitigate the consequences of those malfi=ctiaan or operatione:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Stuck-open PORV or code safety . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A2.02 Abnormal pressure in the PRT 2.6 3.2.........................

A2.03 Overpressurization of the PZR 3.6 3.9.........................

A2.04 Overpressurization of the waste gas vent header . . . . . . . . . . . . . . . 2.5 2.9
A2.05 Exceedmg PRT high-pressure limits . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
A2.06 Bubble formation in PZR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
A2.07 Recuculatmg quench tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6

A3 Ability to monitor automatic operation of the PRTS, including:
(CFR: 41.7 / 45.5)

A3.01 CW which discharge to the PRT . . . . . . . . . . . . . . . . . . . 2.7 * 2.9 |

% |
1
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SYSTEM: 407 Pressuriser Relief Tank / Quench Tank System (PRTS)4

A4 Ability to ====ny operate and/or monitor
in the control room:,

(CFR: 41.7 / 45.5 to 45.8)
,

A4.01 PRT spray supply valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7* 2.7
A4.02 PRT drain valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
A4.03 Nitrogen block valve ............................... 2.1 1.9
A4.04 PZR vent valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.6*
A4.05 PZR hesters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.2*
A4.06 nrottle valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.2*
A4.07 Converting inches (or feet) of tank level to gallons (or percent) 1.6 1.8.....

A4.08 I.ocation and ' ^ y. ^ h of radioactive gas recorder . . . . . . . . . . . 2.2* 2.3_

A4.09 Raintinaships between PZR level and changing levels of
the PRT and bleed holdup tank . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7

A4.10 Recognition of leslang PORV/ code safety . . . . . . . . . . . . . . . . . . . 3.6 3.8

i

!

!

|

9'
l

|

l

O
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1

022 Containment Cooling System (CCS)
<

TASK: Perform haeups of the CCS
Fill and vent the CCS
Start the CCS

Monitor the CCS (air and water sides)
What if lower cantainnier.t temperature cannot be controlled within
specified limits?
Shut down the CCS

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 r :;':t: of the physical camaae*Iana and/or cause-
effect rdatia==Wra between the CCS and the following systems:
(CPR: 41.2 to 41.9 / 45.7 to 45.8) !

K1.01 SWS/ cooling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
K1.02 SEC/ remote monitoring systems . . . . . . . . . . . . . . . . . . . . . . . . . 3.77 3.57
K1.03 Aurihary steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.3 *
K1.04 Challed water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 2.9*

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

K2.01 cantainniane ccoling ians . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1
K2.02 chillars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.4*
K2.03 MOVs 2.3 * 2.3........................................g

K3 Y :x':C: of the effect that a loss or maalfunction of the
CCS will have on the following:
(CFR: 41.7 / 45.6)

K3.01 Contain= ant equipment subject to damage by high or low
temperature, humidity, and pressure . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.2*

K3.02 cnntain===t instrummtation rendags . . . . . . . . . . . . . . . . . . . . . 3.0 3.3
K3.03 Electrical inadation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.1

K4 Kacwledge of CCS design feature (s) and/or interlock (s)
which provide for the following:
(CFR: 41.7)

K4.01 Cooling of containn=nt penetrations . . . . . . . . . . . . . . . . . . . . . . 2.5* 3.0*
K4.02 Correlation of fan speed and flowpath changes with containment pressure 3.1* 3.4*
K4.03 Automatic containmant isolation 3.6* 4.0........................

K4.04 Cooling of control rod drive motors . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
K4.05 cantainawar coohng aAer LOCA destroys ventilation ducts . . . . . . . . 2.6* 2.7
K4.06 Containment pipe chase cooling . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.4*
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SYSTEM: 422 Containment Cooling Systen (CCS)

K5 Knowledge of the operational implications of the following concepts
as the apply to the CCS:

(CPR: 41.5 / 45.7)

K5.01 Gas laws (Boyles, Charles), to appreciate envirnamantal cteditions . . . 1.6 2.0

K6 Knowledge of the effect of a loss or malfunction of the following will have
on the CCS components:

(CFR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1.........

K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0
K6.04 Pumps ........................................ 1.6 1.8
K6.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.06 Bankers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.07 Computen and calculators . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.08 Heat exchangers and c*m . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0

ABIIIIT

Al Ability to predict and/or monitor changes in parameters (to prevent
exceeding design limits) associated with operating the CCS
controls including:
(CFR: 41.5 / 45.5)

A1.01 Cantainmant temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
A1.02 Containment pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
A1.03 Contain= ant humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
A1.04 Cooling water flow 3.2 3.3................................

A2 Ability to (a) predict the impacts of the following malfunctions or operations
on the CCS; and (b) based on those predictions, use procedures to correct,

Icontrol, or mitigate the consequences of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13) l

l

A2.01 Fan motor over-current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
A2.02 Fan tnotor vibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6 |

A2.03 Fan motor thermal overload /high-speed operation . . . . . . . . . . . . . . 2.6 3.0 l

A2.04 Loss of service water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 * 3.2 1

1A2.05 Major leak in CCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5 |

A2.06 Loss of CCS pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.2* |

A3 Ability to monitor automatic operation of the CCS, including:
(CFR: 41.7 / 45.5)

A3.01 Initiation of safeguards mode of operation 4.1 4.3..................

O
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SYSTEM: 422 Ca=*al==aat Cooling Systems (CCS)

A4 Abuity to manuaHy operate and/or anonitor in the control room: 1

(CPR: 41.7 / 45.5 to 45.8)

A4.01 CC$ fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6
A4.02 CCS puseps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.1*
A4.03 Desapers in the CCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2*

IA4.04 Valves in the CCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.2
A4.05 eaa*=iamaat rendags of targerature, pressure, and husnidity system . . 3.1, 3.8 ,

,I
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SYSTEM: 025 Ice Condenser System

TASK: Monitor the ice condenser system

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the ice condenser system
and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Containmant ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.7*
Kl.02 Refrigerant systems 2.7 * 2.7*................................

K1.03 Contamment sump system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.0*

K2 Knowledge of bus power supplieg to the following:
(CFR: 41.7)

K2.01 Containmant ventilation fans and dampers . . . . . . . . . . . . . . . . . . . 2.2 * 2.7 *
K2.02 Refrigerant systems 2.0* 2.5*................................

K2.03 Isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.2*

K3 Knowledge of the effect that a loe or malfunction of the ice con-
denser system will have on the following:
(CFR: 41.7 / 45.6)

Contai nmant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3.8*

K4 Knowledge of ice condenaar systen design feature (s) and/
or interlock (s) which provide for the following:
(CFR: 41.7)

K4.01 Glycol expansion tank levels and ice condenser system )
containmant isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.5 *

K4.02 System control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 * 3.0*
,

K5 Knowledge of operational implications of the following concepts as they |
apply to the ice condenser system:

(CFR: 41.5 / 45.7) J

K5 01 Pal ='ianahips between pressure and temperature . . . . . . . . . . . . . . . 3.0* 3.4*
K5 02 Heat transfer 2.6* 2.8 *

|
....................................

I K5.03 G as laws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2. 8 *

K6 Knowledge of the effect of a loss or malfunction of the following will have
on the ice condenser system:

(CFR: 41.7 / 45.7)

K6.01 Upper and lower doors of the ice condenser 3.4* 3.6*.................

O
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SYSTEM: 825 ke Condenser System

O ABILITY

A1 Ability to predict and/or monitor changes in parameters
===aeta*=d with operating the ice eaad===ar system controls including:

'

(CFR: 41.5 / 45.5)
4

A1.01 Temperature chart recorders . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.0*
A1.02 Olycol expension tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.2*
A1.03 Olycol flow to ice c=lanaar air handhnF units 2.5* 2.5*...............

| A2 Ability to (a) predict the impacts of the following
'

malfaaeelana or WEF- on the ice canda==ar system;-

correct, control, or mitigate the consequences of those
malfancelana or operations:

! (CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Trip of glycol circulaban pumps . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.7 *
A2.02 High/ low floor cooling temperature 2.7 * 2.5*......................

A2.03 Opening of ice candanmar doors . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.2*
Contaiamant solation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.2*A2.04 i

A2.05 Abnormal glycol expansion tank level . . . . . . . . . . . . . . . . . . . . . 2.5* 2.7 *
A2.06 Decreasing ice enadanmar temperature . . . . . . . . . . . . . . . . . . . . . 2.5* 2.7 *

|

A3 Ability to monitor antarantic operation of the ice con-
denser system, including:

| (CFR: 41.7 / 45.5)
|

! l
I '

| A3.01 Refrigerant system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.0*
' A3.02 Isolabon valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.4*

|

| A4 Ability to ma==aally operate and/or monitor in the control room: i

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Ice conde==ar isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.7*
A4.02 Containmaat vent fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.5 *
A4.03 Glycol circulation pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*

|

| \

t
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; 026 Containment Spray System (CSS)

TASK: Perform imeup of the CSS
Monitor CSS

4 Fill the CSS
Perform the recirculation spray systems valve test
Fill the contaminant spray chemical additive tank
Perform the rectrculation spray subsystem pumps test

; Recirculate a spray tank
* Manually initiate containment spray

Perform the containmant spray pump test
Perform postaccident recirculation

; Secure containmant spray
' Isolate the CSS
i Drain the CSS
:
i

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO;

,

i K1 Knowledge of the physical conaactions and/or cause-
effect relationships between the CSS and the following
systems:,

i (CFR: 41.2 to 41.9 / 45.7 to 45.8)
!

j K1.01 ECCS......................................... 4.2 4.2
K1.02 Cooling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1'

i K1.03 Waste water holdup tank (vent) . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.0*'
K1.04 Fill / makeup water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*

;

K2 Knowledge of bus power supplies to the following:
: (CFR: 41.7)
i
i K2.01 Containment spray pumps 3.4* 3.6............................'

K2.02 MOVs........................................ 2.7* 2.9
i
j K3 Knowledge of the effect that a loss or malfunction of the CSS will have on

the following:,

] (CFR: 41.7 / 45.6)
4

I K3.01 CCS.......................................... 3.9 4.1
; K3.02 Recirculation spray system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2* 4.3
d

1

O
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|
i SYSTKM: 426 rantal==ma=* Spray Systems (CSS)

i K4 Knowledge of CSS design feature (s) and/or interlock (s)
| which provide for the following:

| (CPR: 41.7)
:

K4.01 Source of water for CSS, including recirculation phase aAer LOCA . . . 4.2 4.34

i K4.02 Neutralized boric acid to reduce corrosnan and remove inorganic fission
i product iodine from steam (NAOH) in caatmianiant spray . . . . . . . . . 3.1 3.6

K4.04 PaAic*ian of ^ ;-we and pressure in caataia-t
{ aAer a LOCA by ccadensmg steam, to reduce radiological

| hamard, and protect equipment from corrosion damage (spray) . . . . . . 3.7 4.1

| K4.05 Provention of niatarul from clogging nozzles durms recirculation . . . . 2.8 3.3
! K4.06 Iodine scavenging via the CSS . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2*
*

K4.07 Adequate level in containmaat sump for suction (interlock) . . . . . . . . 3.8* 4.1*
] K4.08 Automatic swapover to contaianwat sump suction for
i recirculation phase aAer LOCA (RWST low-low level alarm) . . . . . . . 4.1* 4.3*
| K4.09 Prevention of path for escape of radioactivity frons

| contmiamaat to the outside (interlock on RWST isolatie aAer swapover) 3.7* 4.1*
!

| K5 rn;'4; of operational implications of the following concepts as they
apply to the CSS:

;! (CFR: 41.5 / 45.7)
i

! K5.01 Water chenustry relationship to corrosion control . . . . . . . . . . . . . . 2.2 2.9
i K5.02 Principle of eductor flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.2

K5.03 Stratification of liquids: cancantrated NaOH solution has a higher specific
; gravity than weak boric acid solution, so they must be vigorously mixed to
j make nn effective spray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.5*

'. K5.04 chamistry control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.7

;

j K6 rnu'4; of the effect of a loss or malfinacela= of the following will have
; on the CSS:
i (CFR: 41.7 / 45.7)
4

i

{ K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

| K6.02 Pumps 2.4* 2.4........................................

i K6.03 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3
i K6.04 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

| K6.05 Hest exchangers 2.1 2.2..................................

i
a

i
i
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SYSTEM: 426 Confalama=# Spray System (CSS)

ABILITY

Al Ability to predict and/or monitor changes in par ==ataru
(to prevent exceeding deelga limits) associated with
operating the CSS controls including:
(CFR: 41.5 / 45.5)

A1.01 enatainmaat pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A1.02 Containenant temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.9
A1.03 Containment dump level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5
A1.04 cnarammant humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
A1.05 (%=ical additive tank level and ennematration . . . . . . . . . . . . . . . . 3.1 3.4
A1.06 Contamment spray pump cooling . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the CSS; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those malfunctions or
operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Reflux boiling pressure spike when first going on re-
circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0

A2.02 Failure of automatic recirculation transfer . . . . . . . . . . . . . . . . . . . 4.2* 4.4
A2.03 Failute of ESF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4...

A2.04 Failure of spray pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
A2.05 Failure of chemical addition tanks to inject . . . . . . . . . . . . . . . . . . 3.7 4.1
A2.06 Increase in spray flow following swapover, because of

higher pump suction pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.6
A2.07 Loss of contammant spray pump suction when in recirculation axde,

possibly can=~i by clogged sump screen, pump inlet high temperidure
excaadai cavitation, voiding), or sump level below cutoff (intericck) limit 3.6

3.9
A2.08 Safe secunng of contamment spray when it can be done) 3.2 3.7.........

A2.09 Radiation hazard potential of BWST . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.9*

A3 Ability to monitor automatic operation of the CSS, including:
(CFR: 41.7 / 45.5)

A3.01 Pump starts and correct MOV positioning . . . . . . . . . . . . . . . . . . . 4.3 4.5
A3.02 Verification that cooling water is supplied to the con-

tammant spray heat exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 4.2*

O
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SYSTEM: 426 Ch Spray System (CSS)

A4 Abuity to saamusMy operate and/or monitor la the control room: f
(CPR: 41.7 / 45.5 to 45.8) |

1

i
A4.01 CSS controle 4,5 4,3.......................,..,...,, ,.,

A4.02 De remote location and use of spool pieces and other
equipment to set up portable recirculehan pump for
additivo tank, includag power supply . . . . . . . . . . . . . . . . . . . . . 2.3* 2.6

A4.03 De remote location and use of the special tank aseded
for draining CSS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.5*

A4.04 De remote sempting of the NaOH tank and RWST/BWST for
cbsencel analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.6*
n=*==w pray reset switches . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5A4.05 s

|
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027 Containment Iodine Removal System (CIRS)

TASK: Operate the mnesiamant iodine removal units
Monitor the contammant iodine removal units

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the CIRS and the following
systesas:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 CSS.......................................... 3.4* 3.7 *

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

K2.01 Fans ......................................... 3.1* 3.4*

K3 Knowledge of the effect that a loss or malfunction of the CIRS will
have on the following:
(CFR: 41.7 / 45.6)

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

|

K5 Knowledge of the operational implications of the following concepts as they
apply to the CIRS:
(CFR: 41.7 / 45.7)

K5.01 Purpose of charcoal filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*

K6 Knowledge of the effect of a loss or malfunction on the following will have on the CIRS:
(CFR: 41.7 / 45.7)

ABILITY

Al Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the CIRS controls including:
(CFR: 41.5 / 45.5)

O
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smzu: e27 c-a i-- -* Iodine Reamal system (CIRs)

A2 Abiuty to (a) predict tim bupacts of tlw following maBA or
operations on the CIRS; and (b) based on them ,,.E ""'--

use procedure as conut, contros, or mitigate the consapeness
of these malfunctions or :;r ''-- :

-

(CPR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 High ^ , ;-. in the filter system . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.3*

A3 Abuity to maalear ania== ale :;r=''= of the CIRS, including:
(CFR: 41.7 / 45.5)

None

A4 Ability to enemually operate and/or monitor in the contrei roosm:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 CIRS controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.3*
A4.02 Remote operataca and handhng of iodme filters . . . . . . . . . . . . . . . 2.8* 3,0*

A4.03 CIRS fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.2* '

A4.04 Filter temperstme 2.8* 2.9*
'

.................................

l

i
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i
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028 Hydrogen Recombiner and Purge Control System (HRPS)

TASK: Perform hacupe of the HRPS
Perform hydrogen recombiner test
Stut up the hydrogen recombiners
Start up the hydrogen purge system
Monitor the HRPS
Shut down the hydrogen purge system
Operate the hydrogen analyzer

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical ca==ac* lana and/or cause.
effect relationships between the HRPS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 t'antammant annulus ventilation system (including pressure limits) 2.5 * 2.5...

Kl.02 Air supply system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.2*

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

K2.01 Hydrogen recombiners 2.5 * 2.8 *..............................

K3 Knowledge of the effect that a loss or malfunction of the HRPS will
have on the following:
(CFR: 41.7 / 45.6)

K3.01 Hydrogen concentration in contamment . . . . . . . . . . . . . . . . . . . . 3.3 4.0

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

K5 Knowledge of the operational implications of the following concepts
as they apply to the HRPS:
(CFR: 41.5 / 45.7)

K5.01 Explosive hydrogen concentration 3.4 3.9.......................

K5.02 Flammahle hydrogen concentration . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
K5.03 Sources of hydrogen within contamment 2.9 3.6*...................

K5.04 'Ibe selective removal of hydrogen . . . . . . . . . . . . . . , . . . . . . . . 2.67 3.27

K6 Knowledge of the effect of a loss or malfunction on the following will have
on the HRPS:
(CFR: 41.7 / 45.7)

K6.01 Hydmgen recombiners 2.6 3.1..............................

' O
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! SYSTEM: 428 Hydrogen Bacambiner and Purge Control Systan (HRPS)
i

| IMPORTANCE
i K/A NO. ABIIIIT RO SRO

i A1 Ability to predict and/or anonitor changes in paranneter
'

(to prevent exceeding design linaits) namacian=8 with
: operating the HRPS coArols including:

(CFR: 41.5 / 45.5)

f A1.01 Hydrogen caaematration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
| A1.02 Containmant pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7*
!
i

| A2 smalfune*ia== or ;M= on the HRPS; and (b) based
j en those prade*iaan, use procedures to correct, control
j or niitigate the eaamany- of those naalfunctions or I

i operations:

| (CPR: 41.5 / 43.5 / 45.3 / 45.13)
4

i A2.01 Hydrogen recombiner power settag, determined by |
| using plant data book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.6*
i A2.02 LOCA condition and related cancarn over hydrogen . . . . . . . . . . . . 3.5 3.9
| A2.03 The hydrogen air concentration in excess of limit flame
: propagation or <lataastion with resulting equipment dam-
! age in enatain maat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 4.0
I.
i A3 Ability to monitor antamatic operation of the HRPS, including:
1,

j None

A4 Ability to manually operate and/or monitor in the control roons: )
; (CFR: 41.7 / 45.5 to 45.8)
i

| A4.01 HRPS controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 4.0*
;

A4.02 Imcation and interpretation of contain= ant pressure indications . . . . . . 3.7 * 3.9
| A4.03 Imcation and operation of hydrogen sampling and analysis of
j cantainment atmosphere, including alarms and indications . . . . . . . . . 3.1 3.3

!
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| 103 Containment System

I TASK: Perform cycling of manual contain-at isolation value surveillance
Perform containmant integrity verification
Perform cantainmant isolation valve test
Perform cant =inmant leak test

Perform trip valve timing checks and leak detection to verify
innlation valve integrity

! IMPORTANCE
! K/A NO. KNOWLEDGE RO SRO
|

K1 Knowledge of the physical connections and/or cause-
eMeet relationships betwese the containment systan and
the following systems:

! (CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 CCS.......................................... 3.6 3.9
K1.02 Containment isolation /containmant integrity 3.9 4.1*.................
K1.03 Shield building vent system . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.5*
K1.04 Electrical penetrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
K1.05 Personnel access hatch and emergency access hatch . . . . . . . . . . . . . 2.8* 3.0*
K1.06 Subsurface drain system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.7*
K1.07 Containmant vacuum system . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7 *
K1.08 S1S, including action of safety igjection reset . . . . . . . . . . . . . . . . . 3.6 3.8

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

K3 Knowledge of the eMect that a loss or malfunction of the containment
systen will have on the following:
(CFR: 41.7 / 45.6)

|

K3.01 Loss of enntainmant integrity under shutdown conditions . . . . . . . . . 3.3* 3.7* |
K3.02 Loss of containment integrity under normal operations . . . . . . . . . . . 3.8 4.2
K3.03 Loss of containmant integrity under refueling operations. . . . . . . . . . 3.7 4.1

K4 Knowledge of containment system design feature (s) and/or
interlock (s) which provide for the following:
(CFR: 41.7) |

| K4.01 Vacuum breaker protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.7*
K4.02 O=t*in-at penetration cooling 2.1 2.6........................

K4.03 Prevention of radiation streammg . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6*
K4.04 Personnel accana hatch and emergency access hatch . . . . . . . . . . . . . 2.5 3.2 I

K4.05 Contamment construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2 |
K4.06 Contamment isolation system . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.7 |

K5 Knowledge of operational implications of the following concepts as they |
apply to the Containment Systan:
(CFR: 41.5 / 45.7) i

O
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SYSTEM: 103 Containment System

K6 Knowledge of the effect of a loss or malfunction on the following will have
on the containment system:
(CFR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3
K6.02 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1*
K6.03 Pumps ........................................ 1.5 1.6
K6.04 Heat exchangers and candanmars . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7
K6.05 Breakers, relays, and diarnaaacta 1.5 1.7........................
K6.06 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1

ABILITY I
|

Al Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) masaciated with
operating the cantalantent system controls including: |

(CFR: 41.5 / 45.5) |

A1.01 Contain===t pressure, temperature, and humidity . . . . . . . . . . . . . . 3.7 4.1

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the eaataisunent system-

Jand (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those

p malfunctions or operations :
f (CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Integrated leek rate test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.6
.

l
A2.02 Necessary plant conditions for work in containment . . . . . . . . . . . . . 2.2 3.2* '

A2 03 Phase A and B isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 * 3.8*
A2 04 rheniamaat evacuation (including recognition of the alarm) . . . . . . . 3.5* 3.6*
A2.05 Emergency cantanan==t entry . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.9

A3 Ability to monitor automatic operation of the contain-
ment system, including:
(CFR: 41.7 / 45.5)

A3.01 Contain mant isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
l

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

A4.01 Flow control, pressure control, and temperature control
valves, including pneumatic valve controller . . . . . . . . . . . . . . . . . 3.2* 3.3

A4.02 Excess letdown divert valves to reactor coolant drain tank . . . . . . . . . 2.1* 2.2*
,

A4.03 ESF alave relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.7 * |
A4 04 Phase A and phase B resets 3.5* 3.5* 1...........................

l

1
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SYSTEM: 103 Contalement Systen

A4 05 PDP epeed controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.2*
A4.06 Operation of the cantaiamane personnel airlock door . . . . . . . 2.7 * 2.9*....

A4.07 Use of the air lock rate test panel . . . . . . . . . . . . . . . . . . . . . . . . 2.4 * 2.5*
A4.08 Operation of refueling drain valves (for draining re-

fueling canal to lower contaia-t sump) . . . . . . . . . . . . . . . . . . . 1.9 2.2
A4.09 Contain-t vacuum system . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.7 *

O

l
I

i
l
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062 A.C. Electrical Distribution

TASK: Une up the ac electrical distribution system
Circuit breaker tests
Operate a static inverter
Equipmmt/ bus testing for faults
Monitor the ac electrical distribution system
De energian a motor control center (MCC) bus
Perform transfer of power supply to 4kV unit service buses
Restore a motor control center (MCC) bus to sesvice
Perform ac breaker hoeup
De<mergize an engineenng safeguards 14160V vital) bus
Station blackout
Restore an engmeenng safeguards bus to service
Perform operation of circuit breakers and generator motor <9erated
slaarmnrweta

Raelrfeed unit auxiliary transformer from main trapannamann

switchboard (main T/O links removed)
Rack out a 480V/600V bus load breaker
Rack in a 480V/600V bus load breaker
Rack out an auxthary bus breaker
Rack in an auxiliary bus breaker (4160V/6900V)
Transfer a vital (120V) instrument power supply
What if normal supply breaker failed to open?
Perform ground isolation
What if normal feedbreaker to the unit board does not close?
Isolate the power control breakers (PCBs)
What if the D/G does not start satisfactorily?

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the ac distribution sys-
tens and the following systems:

(CFR: 41.2 to 41.9)

Kl.01 CO2 deluge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2. l *
Kl.02 ED/G......................................... 4.1 4.4
Kl.03 DC distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.0
Kl.04 Off-site power sources 3.7 4.2..............................

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

K2.01 Major system loads 3.3 3.4................................

K3 Knowledge of the effect that a loss or malfunction of the ac distribution
systan will have on the following:
(CFR: 41.7 / 45.6)

O
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SYSTEM: M2 AC Electrical Distribution Systens

3.5 3.9K3.01 Mgor systent ioeds ................................

K3.02 ED/G ......................................... 4.1 4.4
K3.03 DC systent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9

K4 Y- u'- t: of ac distribution systesa design feature (s).

and/or interlock (s) which pewide for the following:
(CFR: 41.7)

K4.01 Bus lockouts 2.6 3.2....................................

K4.02 Circuit breaker =da==*w trips . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
K4.03 Interlocks between =da===te bus transfer and breakers . . . . . . . . . . . 2.8* 3.1

K4.04 Protective relaying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.9
K4.05 Paralleling of ac sources (synchroscope) . . . . . . . . . . . . . . . . . . . . 2.7* 3.2
K4.06 One-line diagram of 6.9kV distributaan, including

sources of nonnel and alternative power . . . . . . . . . . . . . . . . . . . . 2.9* 3.3*
K4.07 One-line diagram of 4kV to 480V distribution, including

sources of normal and alternative power . . . . . . . . . . . . . . . . . . . . 2.7 3.1

K4.08 One-line diagram of 230kV system, including sources of
normal and alternative power 2.3* 2.9..........................

K4.09 OnMine diagram of 120V distributaan, including sources
of normal and alternative power . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.9

K4.10 Uninaarruptable ac power sources . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5

K5 Fc;'- t of the w= F-- ' * , " * =Fr__ of the following concepts as they
apply to the ac distributije system:
(CFR: 41.5 / 45.7) ',

K5.01 Basic transformer theory (tap setting) 1.6 1.9.....................

K5 02 Definition of open circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 2.0
K5 03 Principles involved with paralleling between two ac sources 2.4 2.6.......

K5.04 General principles of oneration of a static inverter 1.9 2.5.............

K6 KnowW of the effect of a loss or smalfunction of the following
will have on the ac distribution systesa:
(CFR: 41.7 / 45.7)

K6.01 Motors........................................ 1.7 1.8

K6.02 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2

ABILITY

A1 Ability to predrA and/or monitor changes in parameters (to prevent
exceeding design limits) associated with operating the ac distribution
systen controls including:
(CFR: 41.5 / 45.5)

A1.01 Significance of D/G load limits . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
A1.02 Relationship between load and generator voltage . . . . . . . . . . . . . . . 2.2 2.6

N
,
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SYSTEM: M2 AC Electrical Distribution Systan

A1.03 Effect on instrumantation and controls of switchmg
power supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8

A1.04 Effects on loads of energmng a bus . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
A1.05 Bus vol tages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4
A1.06 LoeJ currents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
A1.07 Inverter outputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6

A2 Ability to (a) predict the impacts of the following smalfunctions or operations
on the ac distribution systan; and (b) based on those pral'etians, use
pescedures to correct, control, or mitigate the en===p- of those

malf==reia== or operations: ;

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Types of loads that, if de-energized, would degrade or hindar
plant operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9

A2.02 Causes and significance of grounds . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.6
A2.03 0-~;m of improper sequencing when transferring to

or from an inverter 2.9 3.4................................

A2.04 Effect on plant of de-energizing a bus . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
A2.05 Mathade for emergizing a dead bus . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3
A2.06 Keeping the safeguards buses electrically separate . . . . . . . . . . . . . . 3.4* 3.9
A2.07 Cw.r.::es of opesung a disennaact under load . . . . . . . . . . . . . . 3.0* 3.4
A2.08 Consequences of exceedmg voltage limitations . . . . . . . . . . . . . . . . 2.7 3.0
A2.09 Consequences of exceeding current limitations . . . . . . . . . . . . . . . . 2.7 3.0
A2.10 Effects of switching power supplies on instrumants and controls . . . . . 3.0 3.3
A2.11 Aligning standby equipment with correct emergency power source (D/G) 3.7 4.1
A2.12 Restoration of power to a system with a fault on it . . . . . . . . . . . . . 3.2 3.6
A2.13 Tdantification and ranbng of the most probable cause of

grounds, referring to electrical distribution diagrams . . . . . . . . . . . . 2.2 2.6
A2.14 Performance of ground isolation pids: deternuna-

tion of their effect on interface systems . . . . . . . . . . . . . . . . . . . . 2.3 2.9
A2.15 Cr-ne_-p==s of paralleling out-of-phase /mimich in
A2.16 Degraded system voltages 2.5 2.9............................

A3 Ability to monitor automatic operation of the ac distribution system,
including:
(CFR: 41.7 / 45.5)

A3.01 Vital ac bus amperage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1
A3.02 Main T/G exciter current indicator . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.2
A3.03 Adequate transformer / inverter operation 2.3 2.3...................

A3.04 Operation of inverter (e.g., precharging synchronmng light, static transfer) 2.7 2.9
A3.05 Safety-related indicators and controls . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6

O
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SYSTEM: M2 AC Electrical th System

A4 Ability to manually operate and/or =ianisas in the control m: )
|(CFR: 41.7 / 45.5 / to 45.8) <

A4.01 All breakers (including avanlahle switchyard) . . . . . . . . . . . . . . . . . 3.3 3.1
A4.02 Remote racking in and out of breakers . . . . . . . . . . . . . . . . . . . . . 2.5 2.8
A4.03 Synchroscope, including an == '-- 4'== of runmng and

incoaung voltages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A4.04 Local operataan of breakers 2.6 2.7...........................

A4.05 Remote preparation of breakers for testing

|
A4.06 Remote removal and re-indallahn= of control power

| fuses 2.3 2.5.........................................
l A4.07 Synchronizing and paralleling of different ac supplies 3.1* 3.1*...........

l

|

|
|

|
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063 D.C. Electrical Distribution

O
TASK: Start up and shift a vital battery charger

Monitor the de electrical distribution system
Monitor the de electrical system for grounds
Energize de switchboards
Dg de switchboards
Energtze de equipment
De-energtze de equipmmt
Secure a battesy charger

IMPORTANCE

ElA E KNOWLEDGE RO SRO

K1 Knowledge of the physical com=cdann and/or cause-
effect relationships between the de electrical systen
and the following systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

Kl.01 Ground detection system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9
Kl.02 AC electrical system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2
Kl.03 Battery charger and battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.5
Kl.04 Battesy ventilation system 2.2 2.7............................

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

K2.01 Major de loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 * 3.l*

K2.02 Battery room ventilation 2.0 2.2.............................

K3 Knowledge of the effect that a loss or malfunction ot' the de electrical
systen will have on the following:

(CFR: 41.7 / 45.6)

K3.01 ED/G ................................ 3.7 * 4.1........

K3.02 Cets using de control power . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7

K4 Knowledge of de electrical systan design feature (s) and/
or interlock (s) which provide for the following:
(CFR: 41.7)

K4.01 Manual / automatic transfers of control . . . . . . . . . . . . . . . . . . . . . 2.7 3.0*
K4.02 Breaker interlocks, permissives, bypasses and cross-ties. . . . . . . . . . . 2.9* 3.2*
K4.03 EHect of jumpering out cells . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
K4.04 Trips......................................... 2.67 2.97

K5 Knowledge of the operational implications of the following concepts as the
apply to the de electrical systan

(CFR: 41.5 / 45.7)

K5.01 Knowledge of basic de electrical theory . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K5.02 Hydrogm generation during battery charging . . . . . . . . . . . . . . . . . 2.2 2.6 *

NUREG-1122, Rev. 1 3.6-6



SYSTEM: M3 DC Electrical Distribution Systesu

K6 Knowledge of the effect of a loss or malfi=e*ia= on the following will
have on the de electrical systan:
(CFR: 41.7 / 45.7)

K6.01 Motors........................................ 1.8 1.7
K6.02 Breakers, relays and disen== acts 1.9 2.1........................

K6.03 Test instr ==ianta 1.5 1.5..................................

ABILITY

A1 Ability to predict and/or monitor changes in parameters
===aciaid with operating the de electrical systen controls including:
(CFR: 41.5 / 45.5)

A1.01 Battery capacity as it is affected by discharge rate . . . . . . . . . . . . . . 2.5 3.3
A1.02 Banery capacity, given ICV values . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7 *

A2 Ability to (a) predict the impacts of the foBowing smalfi=ctia== or cperations
on the de electrical systems; and (b) based on those i,c"+r, use

precedures to correct, control, or mitigate the can==9- of those
malfi=rtia== or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Grounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.2*
A2.02 Loss of vaatilation during battery charging . . . . . . . . . . . . . . . . . . 2.3 3.1

\
A3 Ability to suonitor ==*==*ie operation of the de siectrical systen, including:

(CFR: 41.7 / 45.5)

A3.01 Meters, manuncimaars, dials, recorders, and indicating lights . . . . . . . . 2.7 3.1

A4 Ability to maanally operate and/or monitor in the enntral anosa:
(CFR: 41.7 / 45.5 to 45.8)

A4.08 Major breakers and control power fuses . . . . . . . . . . . . . . . . . . . . 2.8 * 3.1
A4.C2 Battery voltage indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 * 2.9
A4.03 Battery discharge rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.O* 3.1

\
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064 Emergency Diesel Generators (ED/G)

ITASK: Perfonn a haeup of the ED/G system
Start an ED/G |

|Load the ED/G |

Perfona ED/G load tests
Monitor the ED/G I

Perfonn ED/G inoperative test (loss of reserve power)
Unload the ED/G
Shut down the ED/G
Operate the diesel-starting air compressor
Restart an ED/G with an automatic start signal present
What if emergency loads are not shed when time sequence starts
durmg emnergency diesel inoperative test?
What if ED/G breaker closed at other than 12:00 position on
syid-w?
What if ED/G load is not reduced?

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 KnowW of the physical ennaertiana and/or cause-
effect rdafiaa=We= between the ED/G system and
the following systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 AC distributaan system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4
Kl.02 D/G coohng water system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6*
K1.03 Diesel fuel oil supply system 3.6 4.0..........................

K1.04 DC distributaan system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
K1.05 Starting air system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9

K2 Kz.." ";- of bus power supplies to the following:-

-

(CFR: 41.7)

K2.01 Air compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 3.1
K2.02 Fuef oil pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 * 3.1
K2.03 Control power 3.2* 3.6...................................

K3 Knowlege of the effect that a loss or malfunction of the ED/G systan will
have on the foBowing:
(CFR: 41.7 / 45.6)

K3.01 Systems controlled by automatic loader . . . . . . . . . . . . . . . . . . . . 3.8* 4.1
K3.02 ESFAS controlled or actuated systems . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
K3.03 ED/G (manual loads) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9*

O
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SYSTEM: 964 V. J Diesel Generator (ED/G) Systems

K4 Kan% of ED/G systema design feature (s) and/or inter-
lock (s) which provide for the fouewing:
(CFR: 41.7)

K4.01 Trips while loading the ED/G (frequency, voltage, speed) . . . . . . . . . 3.8 4.1
K4.02 Trips for ED/G while operating (nonnel or emergency) . . . . . . . . . . 3.9 4.2
K4.03 Governor valve operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.0
E4.04 Overloed ratags . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.7
K4.05 '== ' ^ : _^ ; relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2.

K4.06 Speed droop control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7
K4.07 Field flasining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.8
K4.08 ED/G fuel isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.5
K4.09 Fiend on ED/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 3.0
K4.10 Ai*===*>e load -lim blackout 3.5 4.0......................

K4.11 Ai*===*ic load sequencer: anfeguards . . . . . . . . . . . . . . . . . . . . . 3.5 4.0

K5 KnowW of the ;: ^*-d ' ;'' ^*- of the feBowing--

concepts as applied to the ED/G systems:

(CFR: 41.5 / 45.7)

K5.01 De6mitiam of frequency and synchronous frequency . . . . . . . . . . . . . 2.0 2.2
K5.02 Reactive power control (using set voltage) . . . . . . . . . . . . . . . . . . 1.9 2.4*
K5.03 Real power control (using set frequency) . . . . . . . . . . . . . . . . . . . 1.9 2.4*

K6 Knowledge of the effect of a loss or analfunction of the
foBowing will have en the ED/G systeum:
(CPR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
K6.04 Pumps ................ 2.1 2.2.......................

K6.05 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
K6.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.5*
K6.07 Air receivers 2.7 2.9....................................

K6.08 Fuel oil storage tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.3

A1 Ability to predict and/or anonitor changes in persumsdess
(to prevent exceeding design linaits) ammariedad with
operating the ED/G systema controls includag:
(CFR: 41.5 / 45.5)

A1.01 ED/G lobe oil temperature and pressure . . . . . . . . . . . . . . . . . . . . 2.0 7 3.1
A1.02 Fuel ---~ -- A rate with load 2.5 2.8........................

A1.03 Operating voltages, currents, and tesaperatures . . . . . . . . . . . . . . . . 3.2 3.3
A1.04 Crankcase temperature and pressure 2.8 2.9......................

A1.05 D/G rooms temperature 2.5 2.5..............................

A1.06 Cylinder temperature differential . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
A1.07 Maintsiamt minimum load on ED/G (to prevent reverse power) . . . . . 2.9 2.9

m A1.08 u r ^- =; minimum load on ED/G (to prevent reverse pomer) . . . . . 3.1 3.4
I

|

.
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SYSTEM: 464 Emergency Diesel Generator (ED/G) System |

A2 Ability to (a) predict the impacts of the following malfunctions or
operations on the ED/G system; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of
thcee malfuardana or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Failure modes of water, oil, and air valves . . . . . . . . . . . . . . . . . . 3.1 * 3.3

A2.02 Load, VARS, pressure on air compressor, speed droop,
t

i fm.c ;y, voltage, fuel oil level, temperatures 2.7 2.9...............

A2.03 Parallel operation of ED/Gs . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1

A2.04 Unloading prior to securmg an ED/G . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
A2.05 I n=Ang the ED/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
A2.06 Operating unloaded, lightly loaded, and highly loaded time limit 2.9 3.3....

A2.07 Consequences of operatmg under/over-excited . . . . . . . . . . . . . . . . 2.5 2.7
A2.08 Consequences of opening / closing breaker betwesen buses

(VARS, out-of-phase, voltage) 2.7 3.1.........................

|
A2.09 Synchronnation of the ED/G with other electric power supplies . . . . . 3.1 3.3

| A2.10 Unloadmg (reduction of sceersted power) in steps over a period of time 2.4 2.9
'

A2.11 Conditions (mininum load) required for unloading an ED/G . . . . . . 2.6 2.9 |

A2.12 Loss of air-coohng fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.1

A2.13 Canaaquences of openmg smiliary feeder bus (ED/G sub supply) . . . .
A2.14 Effects (verification) of stopping ED/G under load on isolated bus 2.7 2.9

.
...

A2.15 Water buildup in cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.1 !

A2.16 Loss of offsite power during full-load testing of ED/G . . . . . . . . . . . 3.3 3.7
A2.17 Consequences of not sha&hng loads during nonoperability test . . . . . . 2.3 * 2.6*

,

A2.18 Consequences of premature opeang of breaker under load 2.6* 2.7 :........
'

A2.19 Consequences of high VARS on ED/G integrity . . . . . . . . . . . . . . . 2.5 2.7
A2.20 Identification and analysis of loads not shed during test 2.4* 2.7*..........

A2.21 Significance and interpretation of opemng of ring bus during test 2.6* 2.9*....

A2.22 Potential automatic safety sequences (water /CO2)and
electrical damage (loose wires) 2.4 2. 8 *.........................

1

A3 Ability to monitor automatic operation of the ED/G system, including: '

(CFR: 41.7 / 45.5)

A3.01 Automatic start of compressor and ED/G . . . . . . . . . . . . . . . . . . . 4.1 4.0
A3.02 Minimum time for load pickup . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A3.03 Indicating lights, meters, and recorders . . . . . . . . . . . . . . . . . . . . 3.4 3.3
A3.04 Number of starts available with an air compressor . . . . . . . . . . . . . . 3.1 3.5
A3.05 Operation of the governor control of frequency and

voltage control in parallel operation 2.8 2.9......................

1

1

1

|
|

|
|

Gi
|
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SYSTEM: 464 Emergency Diesel Generator (ED/G) System

A3.06 Start and stop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4 |
A3.07 Load sequsacing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.7......

A3.08 C--- ; - == of automatic transfer to automatic position aAer
the ED/G is stopped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.77 4.0

A3.09 Fu=cena== (modes) of automatic transfer switch (to a startup bank) . . . . 4.0 4.0 ,

!A3.11 Function of ED/G megawatt load controller 2.8 2. 8 *.................

A3.12 Need for setting offsite power breaker to automatic . . . . . . . . . . . . . 3.1* 2.9*
A3.13 Purpose of automatic load sequencer . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.5
A3.14 Rpm controller / megawatt load control (breaker-open/

breaker-closed effects) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9

A4 Ability to maanally operate and/or anonitor in the centrol roons:
(CFR: 41.7 / 45.5 to 45.8)

A4 01 Iacal and remote operation of the ED/G . . . . . . . . . . . . . . . . . . . 4.0 4.3
A4 02 Adjud===r of exciter voltage (using voltage control switch) . . . . . . . 3.3 3.4 i

A4.03 Synchroscope .... .. ... .... .. ......... . .... . .... . . 3.2 3.3
A4.04 Remote operataan of the air compressor switch (different modes) . . . . . 3.2* 3.2
A4.05 Transfer of ED/G control between taman=1 and automatic 3.1 3.2.........

A4.06 Manual start, loading, and stopping of the ED/G . . . . . . . . . . . . . . 3.9 3.9 j

A4.07 Transfer ED/G (with load) to grid . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.4
A4.08 Opening of the ring bus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2*

i

A4.09 Edahhshing power from the ring bus (to relieve ED/0) . . . . . . . . . . 3.2* 3.3 * j
A4.10 Need for, and conseqi==cas of, manually shedding (loads) safeguards bus 3.3 3.4 |
A4.11 The settag of droop voltage to zero . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4 1

J

A4.12 Synchroscope ... ................................ . 2.7 * 2.6 i
s

!

i

1

l
i
i

!

I

i

i

i
!

,

|
i

|
.

|

i
l
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Safety Function 7:

O 1 tr.:-e i tie- ,,,,
|

012 Reactor Protection System 3.7-2
015 Nuclear Instrumentation System 3.7-5 !

016 Non-Nuclear Instrumentation System 3.7-9
017 In-Core Temperature Monitor System 3.7-11
072 Area Radiation Monitoring System 3.7-13
073 Process Radiation Monitoring System 3.7-15

o |

o
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012 Reactor Protection System

TASK: Place an RPS channal in the tripped condition
Bypass a trip condition on a reactor protection panel
Monitor the RPS

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause
effect relationships between the RPS and the following
systans:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 120V vital /instrumant power system . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
K1.02 125V de system 3.4 3.7..................................

K1.03 CRDS 3.7 3.8........................................

K1.04 RPIS......................................... 3.2* 3.3*
K1.05 ESFAS ........................................ 3.8* 3.9
K1.06 T/G.......................................... 3.1* 3.1
K1.07 SDS.......................................... 2.9* 3.1
K1.08 MFW......................................... 2.9 * 3.1

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

K2.01 RPS channels, components, and interconnections 3.3 3.7..............

K3 Knowledge of the effect that a loss or malfunction of the RPS
will have on the following:
(CFR: 41.7 / 45.6)

K3.01 CRDS 3.9 4.0........................................
|K3.02 T/G .......................................... 3.1* 3.3

K3.03 SDS.......................................... 3.8* 41
K3.04 ESPAS ........................................ 3.8* 4.1*

K4 Knowledge of RPS daign feature (s) and/or interlock (s)
which provide for the following:
(CFR: 41.7)

K4.01 Trip logic when one channel OOC or in test . . . . . . . . . . . . . . . . . 3.7 4.0
K4.02 Automatic reactor trip when RPS setpoints are exceeded

for each RPS function; basis for each . . . . . . . . . . . . . . . . . . . . . 3.9 4.3
K4.03 Function generator processing and combining of detector

signals in RPS channels .............................

K4.04 Redundancy ..................................... 3.1 3.3
K4 05 Spurious trip protection
K4 06 Automatic or manual enable / disable of RPS trips . . . . . . . . . . . . . . 3.2 3.5
K4.07 First-out indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
K4.08 Logic matnx testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
K4.09 Separation of control and protection circuits 2.8 3.1.................
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. SYSTEM: 412 Reactor Protection Systen (RPS)
a

K5 Knowledge of the :;:- d'-- ' hap"-:-;':n- of the foHowing
,

d concepts as the apply to the RPS:
(CFR: 41.5 / 45.7)

,

K5.01 DNB......................................... 3.3* 3.8
. K5.02 Power density . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.3
i

K6 Knowledge of the effect of a loss or naalfunction of the
foHowing will have on the RPS:
(CFR: 41.7 / 45/7)

K6.01 Bistables and bistable test equipment . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3
K6.02 Rads ==l==# cha==ala 2.9 3.1................................

K6.03 Trip logic circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5
K6.04 Bys tbck circuits 3.3 3.6...............................

K6.05 Test circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.8
K6.06 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.8
K6.07 Core protection calculator . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.2
K6.08 COLSS........................................ 3.6* 3.7
K6.09 CEAC ........................................ 3.6* 3.7
K6.10 Permissive circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
K6.11 Trip setpoint calculators 2.9* 2.9.............................

ABILITY

Al Ability to predict and/or monitor Changes in iwar-- " 7
." # (to prevent exceeding design limits) namariatad with

opwating the RPS contmis including:
(CFR: 41.5 / 45.5)

A1.01 Trip setpoint adjustment 2.9* 3.4.............................

?

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the RPS; and (b) based
on those F:f'"'- . use iw+- ' to correct, control, I

or mitigate the consequeness of those malf2=icola== or
operations:-

(CFR: 41.5 / 43.5 / 45.3 / 45.5) ,

I

A2.01 Faulty bistable operation . . . 3.1 3.6.........................

A2.02 Loss cf instrumant power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
A2.03 Incorrect chanaal bypassing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
A2.04 Erratic power supply operation . . . . . . . . . . 3.1 3.2..............

A2.05 Faulty or erratic operation of detectors and function , prs . . . . . . 3.1* 3.2*
A2.06 Failure of RPS signal to trip the reactor . . . . . . . . . . . . . . . . . . . . 4.4 4.7
A2.07 Imss of de control power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.7
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SYSTEM: 012 Reactor Protection Systen (RPS)

A3 Ability to monitor automatic operntlen of the RPS, including:
(CPR: 41.7 / 45.5)

A3.01 Individual channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9
A3.02 Bistables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6
A3.03 Power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5
A3.04 Carcuit breaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 * 2.9
A3.05 Single and multiple < hannel trip indicators . . . . . . . . . . . . . . . . . . 3.6 3.7
A3.06 Trip logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
A3.07 Trip breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.0

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

A4.01 Manual trip button . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.5
A4.02 Components for individual channels . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
A4.03 Mannat blocks and bypasses . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6
A4.04 Bistable, trips, reset and test switches . . . . . . . . . . . . . . . . . . . . . 3.3 * 3.3

{A4.05 Mannal defeat controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6 ,

A4.06 Reactor trip breakers 4.3 4.3...............................

A4.07 M/O set breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 3.9 )

O

O
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| 015 Nuclear Instrumentation System
i
i

TASK: Perforan reactor power-range instrumane=*ian calibration test
a Perform axial power distribution monitonag test (alarm)
{ Perform calorunstric heat balance rat =1=*ian

|~ Perform hot-functional and kree-;.exe. physics tests (aster refuehng)
Perform source-range tests

; Perform ' - " " r ge test
'

Perform power range penniasives and trip test

! Operate the scaler-timer
| Operate the audio count-rate drawer

| Perform a power imhalaara calculation
j Perform a quadrant-power-tilt calm 1=*ian
| Monitor the NIS

| What if quadrant-power-tilt ratio exceeds tech-spec limits?
Perform fullcore flux mapping,

]
1

! IMPORTANCE
j K/A NO. KNOWLEDGE RO SRO
i l
: K1 E'd ",e of the physical connections and/or cause- '

! sffect rdatlanahlpa between the NIS and the following systems: |

1 (CFR: 41.2 to 41.9 / 45.7 to 45.8)
i |

K1.01 RPS.......................................... 4.1 4.2![ K1.02 Vital ac systems 3.4 3.6!

..................................

) K1.03 CRDS 3.1 3.1........................................

| K1.04 ESP.......................................... 3.5* 3.5*
j K1.05 ICS .......................................... 3.9* 3.9*
, K1.06 Reactor regulating system 3.1 3.4............................

| K1.07 Plant % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.4
j K1.08 RCS (pump start) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.9*

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

K2.01 NIS chanaals, components, and interconnections . . . . . . . . . . . . . . . 3.3 3.7

K3 Knowledge of the effect that a loss or malfunction of the NIS
will have on the following:
(CFR: 41.7 / 45.6)

K3.01 RPS.......................................... 3.9 4.3
K3.02 CRDS 3.3 * 3.5 *........................................

K3.03 Fuel handling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.4 *
;

K3.04 1CS........................................... 3.4* 4.0* l
K3.05 Plant computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.4 |

'

K3.06 Reactor regulatag system 2.9* 3.2*............................

V.
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SYSTEM: 015 Nu. lear Instrumentation Systeem (NIS).

OI|

K4 Knowledge of NIS design feature (s) and/or interlock (s)
provide for the following: !
(CFR: 41.7)

1
K4.01 Source-range detector power shutoff at high powers 3.1 3.3............

K4.02 Rod motion inhibits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
K4.03 Pandmg of source range / intermediate range / power range

outside control room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 4.0* !

K4.04 Slow response time of SPNDs . . . . . . . . . . . . . . . . . . . . . . . . . . 3.47 3.67
K4.05 Reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5
K4.06 Reactor trip bypasses 3.9 4.2...............................

K4.07 Permissives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
: K4.08 Automatic rod motion on demand signals . . . . . . . . . . . . . . . . . . . 3.4 3.7

K4.09 ParhmAmat sources of information on axial flux density distribution . . . 2.8 3.3 ;
K4.10 Redimamat sources ofinformation on power level . . . . . . . . . . . . . . 3.2 3.5 ;

K5 Knowledge of the operational implications of the following |
concepts as they apply to the NIS:
(CFR: 41.5 / 45.7)

K5.01 Detector operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K5.02 Discriminator / compensation operation . . . . . . . . . . . . . . . . . . . . . 2.7 2.9.

K5.03 Calibration adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3* 2.6
l

! K5.04 Factors affecting accuracy and reliability of calorimetric calibrations 2.6 3.1 ;..

K5.05 Criticality and its indications . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4 |
K5.06 Suberitical multiplications and NIS indications . . . . . . . . . . . . . . . . 3.4 3.7 |

| K5.07 Effects of burning on axial flux density . . . . . . . . . . . . . . . . . . . . 2.77 2.97 |

' K5.08 Enthalpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.3 )
K5.09 In-core detector operation 2.5 2.9 )............................

K5.10 Ex-core detector operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
K5.11 Axial flux imbalance, including long-range effects 3.3 3.7.............

K5.12 Quadrant power tilt, including long-range effects . . . . . . . . . . . . . . 3.2 3.6
K5.13 Panking and hot channat factor . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5
K5.14 Neutron flux density, definition and relation to reactor power 3.8 2.1 1

......

. K5.15 Effects of xenon on local flux, and factors affecting xenon concentrations 3.3 3.7
'

K5.16 Definition and calculation of quadrant tilt ratio 2.9 3.4...............

K5.17 DNB and DNBR definition and effects 3.5 3.7....................

K5.18 Definition of reactor poison . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K5.19 Heat balance 2.9 3.2..... ..............................,

O
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SYSTEM: 415 Nuclear Instri=nania*L= System (NIS)

K6 Knowledge of the effect of a loss or malfune*Ian on the
following will have on the NIS:
(CFR: 41.7 / 45.7)

K6.01 Sensors, detectors, and indicators . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K6.02 Discrimnasaark- , --- %a circuits 2.6 2.9......................
K6.03 Compecent interconnections . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.0
K6.04 Biat=hla= and logic circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
K6.05 Audio laAcatiaa, including deaf spots in control room and caatananiana 2.2 2.6
K6.06 Scaler-tuners .................................... 2.1 2.6
K6.07 Lah=1=aca indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9
K6.08 In-core detector locations, radially and suially . . . . . . . . . . . . . . . . 2.1 2.4

ABILITY

A1 Ability to predict and/or monitor changes la parameters
to prevent exceeding design limits) associated with
operating the NIS controls including:
(CFR: 41.5 . 45.5)

A1.01 NIS calibration by heat halmaca 3.5 3.8 .
.........................

A102 SUR ......................................... 3.5 3.6 l
A103 NIS power indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
A1.04 Quadrant power tilt ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7

f.- A1.05 Imhalmace (axial shape) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
( A?. 06 Fuel burnup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.9

A1 07 Changes in boron concentration . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.4
A1 08 Changes in RCS temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.4

A2 Ability to (a) predict the kupacts of the following
analfime*laas or w#r- on the NIS; and (b based on

|those i r:"-F-=, use i;r-: " to correct, control, or mitigate
'

-

the consequences of those malfaac*ians or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.5)

A2.01 Power supply loss or erratic operation . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
A2.02 Faulty or erratic operation of detectors or coq =aaaa dag components 3.1 3.5*..

A2.03 Xenon oscillations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.5

A2.04 Effects on axial flux density of control rod alignment and sequencing, xenon
production and decay, and boron vs. control rod reactivity changes . . . 3.3 3.8

A2.05 Core void formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.8
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SYSTEM: 415 Nucleer Instrumentation Systan (NIS)

A3 Ability to monitor automatic operation of the NIS, including:
(CFR: 41.7 / 45.5)

A3.01 Console and cabinet indications . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8
A3.02 Annunciator and alarm signals . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
A3.03 Verification of proper functioning / operability 3.9 3.9................

A3.04 u==i=== disagramment allowed between channala 3.3 3.5.............

A3.05 Recognition of audio output expected for a given plant condition 2.6 2.7....

A3.06 Interpretation of in-core flux density maps from in-core detectors . . . . 2.4* 3.2*

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

A4.01 Selection of controlling NIS channal . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.6
A4.02 NIS indicators 3.9 3.9...................................

A4.03 Trip bypasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9 i

:
|

i

|
|

9

|
!

|

|

O
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016 Non-Nuclear Instrumentation System (NNIS) ;

TASK: Line up the NNIS i

MMRTMG )
K/A NO. KNOWLEDGE RO SRO '

I
,

K1 Knowledge of the physical-aar*iaa= and/or cause-
effect r=la*ianahaps between the NNIS and the following systaans: 1

(CPR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RC3.......................................... 3.4* 3.4*
K1.02 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.3*
K1.03 5D8.......................................... 3.2* 3.2*
K1.04 M FW aystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.7*
K1.05 eaada==*a 2.1* 2.2*.....................................

K1.06 AFW system 3.6* 3.5 *....................................

K1.07 ECCS......................................... 3.7 * 3.7*
Kl.08 PZR PCS 3.4* 3.4*......................................

K1.09 ESPAS ........................................ 3.7 * 3.7 *
K1.10 CCS.......................................... 3.1* 3.1*
K1.11 MT/G 2.3* 2.2*........................................

K1.12 S/G .......................................... 3.5* 3.5* I

K2 Enu' ';: of bus power supplies to the following:
(CFR: 41.7)

O)( K2.01 NNIS chanaala 2.4 * 2.5...................................

K3 r- ;t'.,;e of the effect that a loss or naalfunction of the
NNIS will have on the following:
(CFR: 41.7 / 45.6) I

1

K3.01 RCS.......................................... 3.4* 3.6* |
K3.02 PZR LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.5* |

K3.03 SDS.......................................... 3.0* 3.1 *
K3.04 M FW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
K3.05 randanaata 1.8* 2.0*.....................................

K3.06 AFW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7*
K3.07 ECCS......................................... 3.6* 3.7 *
K3.08 PZR PCS 3.5* 3.7*......................................

K3.09 ESPAS ........................................ 3.5* 3.7 *
K3.10 CC5.......................................... 3.0* 3.2*
K3.11 MT/O 2.2* 2.2*........................................

K3.12 S/O.......................................... 3.4* 3.6*

nu':';e of NNIS design feature (s) and/or interlock (s)K4 r

which provide for the following:
(CFR: 41.7)

K4.01 Panding of NNIS channel values outside control room . . . . . . . . . . . 2.8* 2.9*

C
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SYSTEM: 616 Non-Nuclear Instr ==aae=tiaa Systen (NNIS)
1

K4.02 Sensmg, signal processmg, display, recor&ng, and alarms 2.3 * 2.7 *........

K4.03 Input to control systems 2. 8 * 2.9 *.......................,.....

K5 Knowledge of the operational implication of the following
concepts as they apply to the NNIS:
(CFR: 41.5 / 45.7)

K5.01 Separation of control and protection circuits 2.7 * 2. 8 *.................

K6 Knowledge of the effect of a loss or malfunction of the
l

following will have on the NNIS:
(CFR: 41.7 / 45.7)

i
|K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.5 * i

ABILITY

Al Ability to pre &ct and/or monitor changes la parameters
1

(to prevent exceedmg design limits) menaciated with
operating the NNIS contmis including:
(CFR: 41.5 / 45.5)

A2 Ability to (a) pre &ct the innpacts of the following
malfunctions or operations on the NNIS; and (b) based on

,

those predice* , use procedures to correct, control, I

or mitigate the consequences of those malfunctions or
I

operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.5)

A2.01 Detector failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1*
A2.02 Loss of power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.2*
A2.03 Interruption of transmitted signal . 3.0 3.3 *......................

A2.03 Voltage to instruments, both too high and too low 2.5* 2.6*.............

A3 Ability to monitor automatic operation of the NNIS, including:
(CFR: 41.7 / 45.5)

A3.01 Automatic selection of NNIS inputs to watrol systems . . . . . . . . . . . 2.9* 2.9*
A3.02 Relationship between meter readings and actual parameter value . . . . . 2.9* 2.9 *

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

A4.01 NNI channel select controls . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 2. 8 *
A4.02 Recorden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.6*

O
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017 In-Core Temperature Monitor System (ITM)

TASK: Operate the ITM
Monitor the 1TM

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Kn% of the physical connections and/or cause-
effect r=3=*1a== hips between the ITM system and the
following systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Plant computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2
K1.02 RCS.......................................... 3.3 3.5

K2 Y : ':C:- of bus power supplies to the following:
(CFR: 41.5)

K2.01 ITM system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2

K3 Knowledge of the effect that a loss or malfunction of the
ITM systan will have on the following: 1

(CFR: 41.7 / 45.6)

K3.01 Natural circulation indications . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.7

K4 Knowledge of ITM system design feature (s) and/or
interlock (s) which provide for the following:
(CFR: 41.7)

K4.01 Input to subcooling monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
K4.02 Sensing and determinatiaa of location core hot spots . . . . . . . . . . . . 3.1 3.6
K4.03 Range of temperatum indicatina. . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3

K5 Knowledge of the c.i.aEF-- ' implic=*la== of the following
concepts as they apply to the TIM system:
(CPR: 41.5 / 45.7)

1

K5.01 Temperature at which cladding and fuel melt . . . . . . . . . . . . . . . . . 3.1 3.9 |

K5.02 Saturation and subcooling of water . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.0 j
K5.03 Indication of superheating 3.7 4.1

'

............................

1

K6 Knowledge of the effect of a loss or malfunction of the |

following ITM systen components:
(CFR: 41.7 / 45.7)

K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
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I

SYSTEM: 017 In-Core Tanperature Monitor (ITM) System;

A1 Ability to pmuct and/or monitor changes in parameters.

'

(to prevent exceeding design limits) associated with
operating the ITM systen controls including:
(CFR: 41.5 / 45.7)

A1.01 Core exit temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9i

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

! ma!fi==c+M or operations on the ITM systan; and
'

(b) based on those predictions, use procedures to cor-
rect, control or mitigate the conseqi= aces of those
malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.5)

'
A2.01 'Ibermocouple open and short circuits . . . . . . . . . . . . . . . . . . . . . 3.1 3.5
A2.02 Core damage 3.6 4.1....................................

4

A3 Ability to monitor automatic operation of the ITM
system including:
(CFR: 41.7 / 45.5);

A3.01 Indications of normal, natural, and interrupted circulation of RCS . . . . 3.6* 3.8*
A3.02 Measurement of inere thermocouple temperatures at

panel outside control room . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.1*

A4 Ability to manualiy operate and/or monitor in the control room: 1

(CFR: 41.7 / 45.5 to 45.8)

A4.01 Actual in-core temperatures 3.8 4.1...........................

A4.02 Temperature values used to determine RCS/RCP operation during inadequate
core cooling (i.e., if applicable, average of five highest values) . . . . . 3.8 4.1

;

1

|

|

|
|

9
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I

| 072 Area Radiation Monitoring (ARM) System

TASK: Perfonn lineups of the ARM systeen

1 Perfonn the ARM instru-tarian functional test
: operate ARM monitors

Monitor ARM operationi

Perform the ARM equipment check

j IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

i

$ K1 Knowledge of the physical connartinna and/or cause-
effect relationships between the ARM system and the

j following systems:

j (CFR: 41.2 to 41.9 / 45.7 to 45.8)
:

| K1.01 Plant ventilation systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.5 *
K2.02 cantain-t isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9

3

K2.03 Fuel bmiding isolation 3.6* 3.7 *..............................

i K2.04 Control room ventilatios . . . . . . . . . . . . . . . . . . . , . . . . . . . . . 3.3* 3.5*

{ K2.05 MRSS 2.8* 2.9*........................................

; .

'

| K2 Knowledge of bus power supplies to the following:
(CFR: 41.7)

j

% K2.01 R adiatian monitoring systems . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.5

K3 Fn'"; of the effect that a loss or malfunction of
'

the ARM systen will have on the following:
(CFR: 41.7 / 45.6)'

i

1 K3.01 Containment ventilation isolation . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.4*
j K3.02 Fuel handling operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5

K4 Knowledge of ARM systen design feature (s) and/or inter-.

i lock (s) which provide for the following:

1 (CFR: 41.7)
!

K4.01 Containmant venidation isolation . . . . . . . . . . . . . . . . . . . . . . . . 3.3 * 3.6*
i
; K4.02 Fuel building isolation 3.2* 3.4*..............................

j K4.03 Plant ventilation syatarna 3.2* 3.6*.............................

i

| K5 Knowledge of the operational implications of the following
! concepts as they apply to the ARM systan:
i (CFR: 41.5 / 45.7)
!

i K5.01 Radiation theory, including sources, types, units, and effects . . . . . . . 2.7 3.0
'

K5.02 Radiation intensity changes with source distance . . . . . . . . . . . . . . . 2.5 3.2

(

4

e

:
1

<

1
1
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SYSTEM: 972 Area Radiation Monitoring (ARM) Systan

O'
K6 Knowledge of the effect of a loss or malfunction of the

following will have on the ARM systan:
(CFR: 41.7 / 45.5 to 45.8)

K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
K6.02 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9

K/A NO. ABILITY

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) aamdaid with
operating the ARM systan controls including:
(CPR: 41.5 / 45.5)

A1.01 Radiation levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the ARM systan- and
(b) based on those predictions, use procedures to cor-
rect, control, or mitigate the consequences of those
malfunctions or operations:
(CPR: 41.5 / 43.5 / 43.3 / 45.13)

A2.01 Erratac or failed power supply . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
A2.02 Detector failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A2.03 Blown power-supply fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9

A3 Ability to monitor automatic operation of the ARM sys-
tem, including:
(CFR: 41.7 / 45.5)

A3.01 Changes in ventilation alignment . . . . . . . . . . . . . . . . . . . . . . . . 2.9 * 3.1

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

A4.01 Alarm and interlock setpoint checks and adjustments . . . . . . . . . . . . 3.0* 3.3
A4.02 Major components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.5
A4.03 Check source for operability demonstration . . . . . . . . . . . . . . . . . . 3.1 3.1

O
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:

! 073;C Process Radiation Monitoring (PRM) System
! \

TASK: Perform lineups of air PRM system
i Perform PRM instru-tation functional check
I Operate the PRMs
i Perform PRM equipment check

Monitor the PRM system

IMPORTANCE

j K/A NO. KNOWLEDOE RO SRO

i K1 r :J:t; of tim physical h- and/or cause-
affect r=lattaa=Mrs between the PRM system and the;

i following systems:

(CFR: 41.2 to 41.9 / 45.7 to 45.8),

4

K1.01 Tham synemns served by PRMs . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
-

K2 r :#:t: of bus power supplies to the following:
(CFR: 41.7)

K2.01 Radiation monitoring systems . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.7

K3 Knowledge of the effect that a loss or malfunction of
the PRM systen will have on the following:
(CFR: 41.7 / 45.6)

K3.01 Radioactive effluent releases . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2

K4 Knowledge of PRM systen design feature (s) and/or
laterlock(s) which provide for the following:
(CPR: 41.7)

K4.01 Release ternunation when radiation exceeds setpoint 4.0 4.3............

K4.02 Letdown isolation on high-RCS activity . . . . . . . . . . . . . . . . . . . . 3.3 * 3.9

K5 Knowledge of the operational implications as they apply to
concepts as they apply to the PRM system:
(CFR: 41.5 / 45.7)

K5.01 Radiahon theory, including sources, types, units, and effects . . . . . . . 2.5 3.0
K5.02 Radnauon intensity changes with source diassaca . . . . . . . . . . . . . . . 2.5 3.1
K5.03 Relationship between radiation intensity and exposure limits 2.9* 3.4.......
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SYSTEM: 873 Process Radiation Monitoring (PRM) System

K4 Knowledge of the effect of a loss or malfunction of the
fouowing wul have on the PRM system:
(CFR: 41.7 / 45.7)

K6.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4-

2.0 2.1K6.02 Moving filters ...................................

K6.03 Sample blowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0

ABILITY

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the PRM system controls including:
(CFR: 41.5 / 45.7)

A1.01 R ad ution levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.5

A2 Ability to (a) predict the impacts of the fouowing
malfunctions or operations on the PRM systan; and
(b) based on those predictions, use procedures to cor-
rect, control, or mitigate the consequences of those
malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Erratic or failed power supply . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9*
A2.02 Detector failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.2
A2.03 Calibration drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9*

A3 Ability to monitor automatic operation of the PRM system, including:
(CFR: 41.7 / 45.5)

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

:

|

| A4.01 Effluent release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9

| A4.02 Radiation monitoring system control panel . . . . . . . . . . . . . . . . . . 3.7 3.7
A4.03 Check source for operability demonstration . . . . . . . . . . . . . . . . . . 3.1 3.2

i

l

(
!

!

O
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i

008 Component Cooling Water System (CCWS)

TASK: Perform CCWS component operability test
Perform CCWS flow path verification

,

Perform CCWS pump test '

Perform CCW flow balance
Determme CCWS leak rate from RCS
Perform imeups of the CCWS !

Fill the CCWS 1

iFill the OCWS components
Start up the CCWS
Shut down the CCWS ,

'

Drain the CCWS (one loop)
Add chemical to the CCWS
CoorAnata bleed and feed of component cooling
system for chemistry control
Operate CCWS pumps in different combinations
Operate CCW heat exchangers in different combinations
Monitor component cooling system operation

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical conaarflons and/or cause-effect
relationships between the CCWS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.9) |

K1.01 SWS 3.1 3.1.........................................

K1.02 Loads cooled by CCWS . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
,

..

K1.03 PRMS 2. 8 * 3.0 |........................................

K1.04 RCS, in order to determme source (s) of RCS leakage into the CCWS . . 3.3 3.3
K1.05 Sources o f makeup water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1............

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

K2.01 CCW valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
K2.02 CCW pump, including emergency backup.................... . . . . . . . . . 3.0* 3.2*

O
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SYSTEM: 408 Component Cooling Water Systen (CCWS)

K3 Knowledge of the effect that a loss or malfunction of the CCWS will have
on the following:

K3.01 Imads cooled by CCWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5
K3.01 CRDS 2.9 3.1........................................

K3.02 RCP 4.1 4.2.........................................

K4 Knowledge of CCWS daign feature (s) and/or intadock(s) which
provide for the following:
(CPR: 41.7)

K4.01 Adamatic stant of standby pump . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
K4.02 Operation of the surge tank, including the ==aci= tad valves and controls 2.9 2.7
K4.02 Sensing el-*= for the measurement of flow rates for the total CCW flow

rate and for the flow rates to the e---;-r ^ 2.4* 2.4 *.................

K4.04 Weir design aspect of the surge tank . . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.7 *
K4.01 CCW pump pressure head and water inventory (capacity of CCWS

surge tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
K4.02 Auxiliary buddag CCWS isolation . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6 *
K4.03 Operation of the CCW swing-bus power supply and its

associated breakers and controls . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.7*
K4.04 Protection of ion exchange resins from high letdown temperature 2.3 2.3....

K4.05 ne ' standby' feature for the CCW pumps . . . . . . . . . . . . . . . . . . 2.7 2.9

K5 Knowledge of the operational implications of the following
concepts as they apply to the CCWS:
(CFR: 41.5 / 45.7)

K5.01 N : *y control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.3
K5.02 ' Water hammar" and how such might be produced in the CCWS' . . . . 2.2* 2.3*
K5.03 Plow rate and velocity of a liquid and of a gas, including temperature

effects and their various units of measure 1.7 2.1..................

K5.04 Purpose of venting components when filling or draining the CCWS . . . 2.3 2.4
K5.05 Doory of the measurement of flow rate . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K5.06 %e cancantration level of a cha=ical solution; how to change the

cancantration level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 2.0*
K5.07 Causse and effects of cormeion on carbon steel and stainless steel;

the effects on heat transfer through such matenals . . . . . . . . . . . . . . 1.6 2.1 |
K5.08 Effects on corrosion rate of steels due to corrosion inhibiting chemicals 1.5 2.1*
K5.09 Knowledge of which chemicals are used for corrosion inhibitors

in the CCWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 2.1

|

\
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SYSTEM: 008 Component Cooling Water Systeau (CCWS) j

K6 Knowledge of the effect of a loss or malfunction on the following will
have on the CCW:

(CFR: 41.7 / 45.7)

K6.01 Valv es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0 l

|

K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0
|

K6.04 Pumps........................................ 2.1 2.3 *
|

K6.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.06 Heat exchangers sad corww=es . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.4 )
K6.07 Braakars, relays, and di==~ts . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1 i

ABILITY |
|

A1 Ability to predict and/or monitor changes in parameters |
(to prevent exceeding design limits) associated with !

operating the CCWS controls including:
(CFR: 41.5 / 45.5)

A1.01 CCW ilow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
A1.02 CCW temperature 2.9 3.1.................................

A1.03 CCW pressure 2.7 2.9...................................

A1.04 Surge tank level 3.1 3.2..................................

A2 Ability to (a) predict the impacts of the following
malfunctions or operations on the CCWS, and (b) based

; on those predictions, use procedures to correct, con-
| trol, or mitigate the consequences of those malfunc-
'

tions or opciations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Loss of CCW pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
A2.02 High/ low surge tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.5
A2.03 High/ low CCW temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
A2.04 PRMS alarm 3.3 3.5....................................

A2.05 Effect of loss of instrument and control air on the
position of the CCW valves that are air operated 3.3* 3.5..............

A2.06 Calculation of required recirculation time for chemical
addition 1.7 * 2.0*.......................................

A2.07 Consequences of high or low CCW flow rate sad tempera-
ture; the flow rate at which the CCW standby pump will start 2.5 * 2. 8 *......

A2.08 Effects of shutting (automatically or otherwise) the
isolation valves of the letdown cooler . . . . . . . . . . . . . . . . . . . . . 2.5 2.7 *i

A2.09 Results of excessive exit temperature from the letdown cooler, including the
temperature effects on ion-exchange resins . . . . . . . . . . . . . . . . . . 2.3 2.8'

O
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j SYTTEM: DOS Consponent Coollag Water Systaan (CCWS) -
1

i

A3 Ability to monitor adamaele operation of the CCWS,
including:

i (CPR: 41.7 / 45.5)
!

| A3.01 Setpoints on instrument signal levels for normal opera-tions, |

warnings, and trips that are applicable to the CCWS . . . . . . . . . . . . 3.2* 3.0
! A3.02 Operation of the CCW pumps, including interlocks and
.

i the CCW booster pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2 |i A3.03 All flow rate indications and the ability to evaluate 1

i the p fr+ of this closed-cycle cooling system.. . . . . . . . . . . . . 3.0 3.1 -

, A3.04 Requiresnents on and for the CCWS for different condi-
l tions of the power plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
] A3.05 Control of the electrically operated, automatic isolation
4 valves in the CCWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1
' A3.06 Typical CCW pump operstag conditions, including vibra-

tion and sound levels and motor current . . . . . . . . . . . . . . . . . . . . 2.5 2.5 |
'

: A3.07 Effects of recirculation within the CCWS . . . . . . . . . . . . . . . . . . . 2.3 * .2.2*
| A3.08 Automatic actions associated with the CCWS that occur
j as a result of a safety injection signal . . . . . . . . . . . . . . . . . . . . . 3.6* 3.7 *
; A3.09 Normal CRDM temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.3
1 |
. ,

i A3.10 CCW pump instruments and their respective sensors, including flow,
pressure, oil level. and discharge temperature . . . . . . . . . . , . . . . . 2.9* 3.0 I

\ A4 Ability to =a==Hy operate and/or monitor in the control re un:
i (CFR: 41.7 / 45.5)

,

'

4

"

A4.01 CCW indications and controls . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.1
i A4.02 Filling and draining operations of the CCWS including |

the proper venting of the components 2.5* 2.5 '

I A4.03 'Ihrotting of the CCW pump discharge valve . . . . . . . . . . . . . . . . 2.7 * 2.5*
.....................

; A4.04 Startup of a CCW pump when the system is shut down. . . . . . . . . . . 2.6* 2.6
: A4.05 Normal CCW-header total flow rate and the flow rates

to the compananta cooled by the CCWS . . . . . . . . . . . . . . . . . . . . 2.7 * 2.5 *;

A4.06 Remote operation of hand-operated throttle valves to,

| regulate CCW flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.5
A4.07 Control of mmimn= level in the CCWS surge tank . . . . . . . . . . . . . 2.9* 2.9

'

; A4.08 CCW pump control switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 2.8
| A4.09 CCW temperature control valve . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9*
7 A4.10 Conditions that require the operation of two CCW coolers 3.1* 3.1........

j A4.11 CCW pump recirculation valve and its three-way control switch . . . . . 3.0* 2.9
1
t i
1
1

1

4

i

,

i

|V

i
!
4
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029 Containment Purge System (CPS)

TASK: Perform lineups of the CPS
Start up the CPS

l
Shut down the CPS '

Vent the containment building i

Initiate a containmant radiation signal

IMPORTANCE 1

l
i

K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
,

effect relationships between the Contain===* Purge i

Systesu and the following systesus:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Gaseous radiation release monitors . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
K1.02 Containmant radiation monitor 3.3 3.6.........................

K1.03 Engineered safeguards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
K1.04 Purge system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.07 3.17
K1.05 Containmant air cleanup and recalculation system . . . . . . . . . . . . . . 2.9 * 3.1*

|

K2 Knowledge of bus power supplies to the following: |

(CFR: 41.7) I

K2.01 Purge fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3 *
K2.02 Recirculation fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.4*
K2.03 Purge exhaust radiation monitors . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.7
K2.04 Purge valves 2.1 2.3....................................

K2.05 Supply air heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9

K3 Knowledge of the effect that a loss or malfunction of the Contalnment
Purge Systan will have on the following:
(CFR: 41.7 / 45.6)

K3.01 Contain mant parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3 ;

K3.02 Containment entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.5* |

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

K4.01 Use of filters for purging to the atmosphere 2.4 2.9.................

K4.02 Negative pressure in containmant . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
K4.03 Automatic purge isolation 3.2 3.5................., .........

K4 04 Prevention of damage to fans from lack of flow rate . . . . . . . . . . . . 2.4 2.6
K4.05 Temperature limits on dampers . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.1*

O
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SYSTEM: 429 ca=*=l==aat Purge System (CPS)*

\ K5 Knowledge of the :;:=t'-- ' haplication of the following concepts as they-

apply to the ra=#al==a=# Purge System:
(CFR: 41.5 / 45.7)

K5.01 Mana== -tration permissible . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9*
K5.02 Dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.8

K6 Knowledge of the effect of a loss or malfunction on the
following will have on the Cantal-* Purge Systems:
(CFR: 41.7 / 45.7)

K6.01 Valves 1.9 2.0........................................

K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K6.04 Pumps 1.6 1.9........................................

K6.05 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9
K6.06 Heat exd e and candanmars . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.07 Breakers, relays, and disenanacts . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9

ABILITY............................................

Al Ability to predict and/or monitor changes la p ---- -te
(to prevent exceeding design lindts) assaciated with ;

operating the Cantal==a=8 Purge System controls including: !
(CFR: 41.5 / 45.5) |

A1.01 Supply air - ._e-+ .............................. 1.9 2.1+
A1.02 Radiation levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.4
A1.03 enatain-* pressure, temperature, and humidity . . . . . . . . . . . . . . 3.0* 3.3*

1

A2 Ability to (a) predict the impacts of the fouowing smal- thactions or
:;:sf -m on the Pantalama=8 Purge System; and (b) based on those
pr" "=, use procedures to correct, control, or mitigate the consequences
of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Maintananca or other activity taking place inside cantainmant 2.9 3.6......

A2.02 Continuance of outdoor temperature inversion . . . . . . . . . . . . . . . . 2.2 2.9
A2.03 Startup operations and the associated required valve kneups . . . . . . . . 2.7 3.1
A2.04 Health physics sampling of containmaat at=asphare 2.5* 3.2*............

A3 Ability to monitor amia==*le operation of the randal====* Purge System
including:
(CFR: 41.7 / 45.5)

A3.01 CP$ isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.0
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SYSTEM: 029 Contalmnent Puge Systan (CPS)

i
A4 Abuity to manually operate and/or monitor in the control room:

(CFR: 41.7 / 45.5 to 45.8)

A4.01 enataiammat purge flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5
A4.02 Outside =tav=pharic conditions (prior to purge) . . . . . . . . . . . . . . . 2.2 2.5
A4.03 Inlet filtration and heating system . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
A4.04 enat=iamaat evacuation signal . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6

O

|
|

9
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033 Spent Fuel Pool Cooling System (SFPCS)
s

TASK: Fill the spent fuel pools
Operate the SFPCS between refueling pool and spent fuel pool
Perform BWST purification using filter /demineralimar
I.awer refueling pool level (fuel transfer canal)
Perform decay heat removal using the SFPCS

IMPORTANCE

E/A Na KNOWLEDGE. RO SRO

K1 Knowledge of the physical connections and/or cause-
effect rdadanahlps between the Spent Fuel Pool Cooling System
and the following systems:
(CPR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RCS.......................................... 2.4 2.5
K1.02 RHRS 2.5 2.7........................................

K1.03 SIS .......... ................................ 2.4 2.5
K1.04 BWST........................................ 2.4 2.4
K1.05 RWST........................................ 2.7 * 2.8*
K1.06 Boric acid storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
K1.07 Emergency makeup water systems 2.4 2.5.......................

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

K2.01 SFPCS components 1.9 2.1................................

K3 Fn' ';: of the effect that a loss or malfunction of the
Spent Fust Pbol Cooling Systan will have on the following:
(CFR: 41.7 / 45.6)

s

K3.01 Area ventilation systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.1
K3.02 Area and ventilation radiation monitoring systems . . . . . . . . . . . . . . 2.8 3.2

'K3.03 Spent fuel temperature 3.0 3.3..............................

K4 Knowledge of design feature (s) and/or interiock(s)
which provide for the following:
(CFR: 41.7)

K4.01 Maintenance of spent fuel level . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K4.02 Mainiananca of spent fuel cleanliness 2.5 2.7.....................

K4.03 Anti-aiphon devicae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K4.04 Maintananca of spent fuel pool radiation 2.77 2.97...................

K4.05 Adequate SDM (boron concentration) . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
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SYSTEM: 033 Spent Fuel Pool Cooling System (SFPCS)

K5 Knowledge of the operational implication of the following concepts as
they apply to the Spent Fuel Fool Cooling System:

(CFR: 41.5 / 45.7)

K5.01 Pump theory 1.6 1.9....................................

K5.02 Heat transfer 1.7 1.9....................................

K5.03 D/P detector theory of 0PS . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
K5.04 K.eff......................................... 2.1 2.3 *
K5.05 Decay heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
K5.06 Shielding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.5

K6 Knowledge of the effect of a loss or malfunction on the
,

following will have on the Spent Fuel Pool Cooling System:
(CFR: 41.7 / 45.7)

l
K6.01 Pumps ........................................ 1.7 1.9 '

K6.02 Hest exchangers 1.8 1.9..................................

K6.03 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K6.04 Motors........................................ 1.7 1.7
K6.05 Pressure and pressure detectors . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K6.06 Temperature sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8
K6.07 Filters and demineralizers 1.7 1.8............................

ABII.ITY

Al Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with Spent Fuel
Pool Cooling System operating the controls including:
(CFR: 41.5 / 45.5)

A1.01 Spent fuel pool water level . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.3
A1.02 Radiation monitoring systems . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3 |
A1.03 SFPCS controls and sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7 |

|

A2 Ability to (a) predict the impacts of the following malfunctions or operations
!

on the Spent Fuel Pool Cooling System ; and (b) based those predictions, use
procedures to correct, control, or mitigate the consequences of those
malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Inadequate SDM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.5
A2.02 Loss of SFPCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
A2.03 Abnormal spent fuel pool water level or loss of water level . . . . . . . . 3.1 3.5

A3 Ability to monitor automatic operation of the Spent Fuel Pool Cooling
System including:
(CFR: 41.7 / 45.5)

A3.01 Temperature control valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.7 *
A3.02 Spent fuel leak or rupture 2.9 3.1............................
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SYSTEM: 033 Spent Fuel Pool Cooling Systen (SFPCS)
!

A4 Ability to --=lly operate and/or monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8) l

A4.01 SFPCS pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.3

A4.02 SPPCS valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3* 2.1

A4.03 Support systems for fill and transfer of SFPCS water . . . . . . . . . . . . 2.3 2.4

A4.04 SFPC$ pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9

A4.05 SFPCS valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.8

A4.06 Support systems for fill and transfer of SFPCS water . . . . . . . . . . . . 2.4 2.9

O
V
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034 Fuel Handling Equipment System (FHES)

TASK: Operate the spent fuel handling machine > bridge / platform crane
Operate the new fuel elevator
Operate the refueling machmalmain fuel handhng bridge (fuel
alarnant change)

Operate the control rod change machina / fuel handling bridge / reactor
buildmg crane (control rod change)
Operate the fuel transfer system / fuel transfer carriages and upenders
Operate the auxiliary fuel handling bridge manipulator crane
Operate the auxiliary building overhead crane (general load handling)
What if a spent fuel assembly is dropped in containment?

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
i

K1 Knowledge of the physical connections and/or cause-
effect relationships between the Fuel Handling Systan
and the following systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

|
K1.01 RCS.......................................... 2.5 3.2
K1.02 RHRS ........................................ 2.5 3.2
K1.03 CVCS ........................................ 2.1 2.7 *
K1.04 NIS .......................................... 2.6 3.5 1

K105 Shutdown monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 3.4 *
K106 SFPCS ........................................ 2.4 3.0*

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

K2.01 All fuel handimg equipment (e.g., cranes, fuel elevators, handling bridge) 1.5 2.0
K2.02 Air supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.9
K2.03 Area monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2

|

K3 Knowledge of the effect that a loss or malfunction of the Fuel Handling
Systan will have on the following:
(CFR: 41.7 / 45.6)

K3.01 Cna'aia ment ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.9*

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

|

K4.01 Fuel protection from binding and <iropping . . . . . . . . . . . . . . . . . . 2.6 3.4
K4.02 Fuel movement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.3
K4.03 Overload protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.3

O
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SYSTEM: 434 Fuel HamRing Equipament Systems (HES)

K5 Knowledge of the operational implication of the following concepts as they
apply to the Fuel Handling Systan: ,

(CFR: 41.5 / 45.7) |

1

K5.01 General principles of machanical lifting . . . . . . . . . . . . . . . . . . . . 1.77 2.17 |

K5.02 Ilmiting of load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.6 i

K5.03 PanA=1 heat inmoval; decay . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7 !
l

K6 Knowledge of the effect of a loss or malfunction on the
'

following will have on the Fuel Handling System :
(CFR: 41.7 / 45.7)

K6.01 Fuel headhng equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 3.0
K6.02 Radaatson monitoring systems . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.3

ABILITY

A1 Ability to predict and/or monitor changes in parameters (to prevent exceeding
design limits) ===aciated with Fuel Handling Systan operating the controls including:
(CFR: 41.5 / 45.5)

A1.01 Lond limits 2.4 3.2.....................................

A1.02 Water level in the refueling canal . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.7

A2 Ability to (a) predict the bupacts of the following malfimeelana or
I- operations on the Fuel Handling Systen ; and (b) based on those predictions,

use procedures to correct, control, or mitigate the conseqiwaram of those
malfi=c* lana or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Dropped fuet elamant 3.6 4.4...............................

A2.02 Dropped cask . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9 |
A2.03 Mispositioned fuel element . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 4.0 l

1

A3 Ability to monitor automatic operation of the Fuel Handling Systan including:
(CFR: 41.7 / 45.5)

A3.01 Travel limits 2.5 * 3.1....................................

A3.02 Imed limits 2.5* 3.1.....................................

A3.03 High flux at shutdown 2.9 3.3..............................

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

A4.01 Radiation tevels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
A4.02 Neutron levels 3.5 3.9...................................
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075 Circulating Water System

TASK: Perform circulating water / service water systems test
Remove marine growth from main c*= circulating water passages
Perform lineups of the circulating water system
Start up the circulating water system
Monitor circulating water system operations
Shut down the circulating water system
Operate the water box pnming subsystem
Monitor water box priming subsystem operation
Monitor c<wian=r cleaning subsystem operation
Start up and shut down the de icing subsystem
Operate circulatmg water pumps in different combinations
Isolate a water box (salt water operations)
Restore flow to a water box
Operate the vacuum priming system on the circulatmg water system vacuum loop
Operate the cooling towers

Isolate a water box (fresh water)
Operate the cooling tower blowdown subsystem
Operate cooling tower makeup subsystem

.IMPORTANCE
EAE.Q. KNOWLEDGE' RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the circulating water
system and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 SWS 2.5 2.5.........................................

K1.02 Liquid radwaste discharge 2.9 3.1............................

K1.03 Condenser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
Kl.04 S/GB ......................................... 1.7 1.8
K1.05 M RSS and SD S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 1.9
K1.06 Cooling towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 1.7*
K1.07 Racin:ulation spray system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.1*
K1.08 Emergmey/essestual SWS 3.2* 3.2*............................

K1.09 Vr.cuum priming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.4

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

K2.01 Cin:ulating water pumps 1.6 1.7.............................

K2.02 MOVs........................................ 1.7 1.7
K2.03 Emergency / essential SWS purnps . . . . . . . . . . . . . . . . . . . . . . . . 2.6 * 2.7*
K2.04 Lube oil pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4* 1.4 *

'

O
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SYhTEM: 975 Circulating Water Systens '

4

K3 Knowledge of the effect that a loss or malfunctions of the circulating water I
systen will have on the following: '

(CPR: 41.7 / 45.6)

K3.01 SWS 2.3 2.6.........................................

K3.02 Main condencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
K3.03 SDS.......................................... 2.3 2.4
K3.04 MT/G 1.9 2.1........................................

K3.05 Recirculation spray system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.3 *
K3.06 Plant officiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7
K3.07 ESPAS........................................ 3.4* 3.5*

K4 Knowledge of circulating water system design featum(s)
and interlock (s) which previde for the following:
(CFR: 41.7)

K4.01 Heat sink 2.5 2.8....... ..............................

K4.01 Interlocks between circulating water system pumps and
discharge valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.1*

K4.02 Interlocks between circulatmg water system pumps and
cooling tower pumps 1.7 * 2.1*...............................

K4.01 Automatic pickup of backup lube oil pumps (ac and de) 1.7 * 1.9.........

K4.02 Operation of en=< tan =ar tube cleaning system . . . . . . . . . . . . . . . . . 1.5* 1.5*
K4.03 Traveling screen operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8
K4.04 Ralatianship between water box inlet valve position and circulatmg pump

logic (including switching time requimd to close water

C box inlet valve switch) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7* 1.7*

K5 Knowledge of the operational implicatio of the following
concepts as they apply to the circuht+ing water systan:
(CFR: 41.5 / 45.7)

K5.01 Definition and units of measure of a vacuum . . . . . . . . . . . . . . . . . 1.4 1.5
K5.02 Purpose of a vacuum on the main enadaasar 1.5 1.5.................

K5.03 Factors that sNect main raada== vacuum . . . . . . . . . . . . . . . . . . 1.5 1.6
K5.04 Pnaciple of operation of the main enadannar . . . . . . . . . . . . . . . . . 1.4 1.6
K5.05 Principle of operation of the cooling towers 1.6* 1.9*.................

K5.06 Principle of cooling by evaporation . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.6
K5.07 Relationship of seawater temperature to marme growth 1.4* 1.6*..........

K5.08 Purpose of the vacuum priming system 1.6 1.6....................

K5.09 Relationship between circulating water conductivity and corrosion . . . . 1.5 1.7
K5.10 Damage to piping and components from hydraulic shock 1.7 1.8.........

h
J
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SYSTEM: 975 Circulating Water Systaan

K6 Knowledge of the effect of a loss or malfunction of the following will have
on the circulating water system:
(CFR: 41.7 / 45.7)

K6.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5
K6.04 Pumps ........................................ 1.5 1.6
K6.05 Motors........................................ 1.5 1.5
K6.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5

ABILITY

A1 Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the circulating water system controls including:
(CFR: 41.5 / 45.5)

A1.01 Cooling water temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0
A1.02 Intake levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 * 2.5
A1.01 Pump amperage (normal range and limitations) 1.7 1.7...............

A1.02 Pump oil levels and seal flows (normal range and limitations . . . . . . . 1.7 1.6

A1.01 Lube oil temperature and pressure 1.5 1.6.......................

A1.02 Circulating water temperature (inlet and outlet) 1.7 1.7...............

A1.03 Circulating water pump motor current and pump discharge pressure . . . 1.5 1.5
A1.04 Circulating water makeup pump motor current (within limits) 1.6* 1.6*......

A1.05 Normal conditions for pump oil levels and seal water pressure . . . . . . 1.4 1.5

A2 Ability to (a) predict the impacts of the following malfunctions
or operations on the circulating water system; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences
of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 loss of intake structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.2
A2.02 Loss of circulating water pumps . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.7
A2.03 Safety features and relationship between condenser

vacuum, turbine trip and steam dump . . . . . . . . . . . . . . . . . . . . . 2.5 2.7*
A2.04 Effects of extremes in ambient temperature on cooling tower operation . 1. 8 * 2.1*
A2.05 Potential damage to condenser from high discharge pressures of

circulating water pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6

i

!

O
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SYSTEM: 975 Circulating Water Systens !

V A2.06 Operahng two circulating water pumps when power level
exceeds 50 % of plant rating . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 * 1.8*

A2.07 Potential ensets of improper cooling water system flow . . . . . . . . . . 1.7 1.7

A2.08 Ice buildup on intake atmeture 2.0* 2.0*.........................

A2.09 Opershon of amartap ball collector flaps and screens
in norasal, backwash, and emergency backwash modes . . . . . . . . . . . 1.7 * 1.7 *

A2.10 Automatic startup mode of water box priming pumps relative to specified
1.5 * 1.6*W. .. vacuum .................................

A2.11 Time required for fill of piping by induction of water
into circulaims system using vacuum system . . . . . . . . . . . . . . . . . 1.5 * 1.6*

A3 Ability to -aaliae ==#a== tie 7_-"' of the circulating
water system, including:
(CFR: 41.7 / 45.5)

A3.01 Automauc isolation of circulaung water valves . . . . . . . . . . . . . . . . 2.1 * 2.1*
A3.02 Alternate flow paths for circulating water . . . . . . . . . . . . . . . . . . . 2.3 * 2.3 *
A3.03 Pump amperage (normal range and limitations). . . . . . . . . . . . . . . . 1.7 1.7
A3.04 Pump oil levels and seal flows (normal range and limitations . . . . . . . 1.7 1.6
A3.05 Verification that pump discharge valve closes when

circulating water pump stops . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.6
A3.06 Normal and abnormal collector flap differential pressures and setpoints . 1.6* 1.5 *
A3.07 Makeup flow control valve contrc,ller and indicator.. . . . . . . . . . . . . 1.7 * 1.6*

A4 Ability to =====18y operate and/or monitor in the contml rooms:

g (CFR: 41.7 / 45.5 to 45.8)

A4.01 Emergency /===M SWS pumps . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2*
A4.02 Circulatag water pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3
A4.03 'Ihe circulaung water system, such that the correct

number of pumps are operstmg for all plant power
levels 2.3 * 2.2........................................

A4.04 Air eductor system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 8 * 1. 8 *

A4.05 'Ihe circulatmg water system, to maintain a vacuum in
the main condenser during shutdown as long as is -ry . . . . . . . 2.3 * 2.3

A4.07 Water box vacuum priming isolation valves, control
switches, and indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 * 1.7 * 1

A4.08 Vacuum priming tank / priming compressor controller . . . . . . . . . . . . 1.7 * 1.6* l
A4.09 Gland seal water supply system . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6 I

A4.10 Circulatmg water box inlet and outlet valves . . . . . . . . . . . . . . . . . 1.9* 1.8*
A4.11 Circulating water pump and circulatmg pump discharge valve 1.9 1.8......
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SYSTEM: 975 Circulating Water System

*

A4.12 Startup and shutdown of the circulating water pump . . . . . . . . . . . . 1.9 1.9
A4.13 Discharge valve interlock system . . . . . . . . . . . . . . . . . . . . . . . . 1.8 * 1.7 *

,

A4.14 Cooling tower operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8* 1.7 * '

A4.15 Lube oil pumps for circulatmg water pump . . . . . . . . . . . . . . . . . . 1.5 * 1.7 *
A4.16 Operation of the vacuum priraing system . . . . . . . . . . . . . . . . . . . 1.4 1.5
A4.17 Travding screens in manual operation . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
A4.18 Isolation of a water box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.54

A4.19 Operation of the circulatmg water bey aluice gate . . . . . . . . . . . . . . 1.6* 1.7 * .

A4.20 De-icing valve 1.6* 1.7* I...................................

A4.21 Blowout preventers 1.7 * 1.8 * j................................
1
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078 Instrument Air System (IAS)

TASK: Performa lineups of the IAS
Start up the IAS
Monitor IAS
ShiA instnument air compressors
Operate systesa air dryers
Perfona testing of =*===*ie operetson of IAS

D4PORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical ca==acela== and/or cause effect r=ametamships
between the IAS and the fouowing systeens:
(CPR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Sensor air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 * 2.7*
K1.02 Service air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.8
K1.03 c = *=i===r e air 3.3* 3.4*..................................

K1.04 Cooling v ver to compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
K1.05 M SIV ak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.5*

K2 Knowladje of bus power supplies to the fouowing:
(CFR: 41.7)

f K2.01 Instrument air compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K2.02 5 = ,ay air compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.5*

K3 Knowledge of the effect that a loss or analfunction of
the IAS wiu have on the fouowing:
(CPR: 41.7 / 45.6)

K3.01 r=*=ias===* air system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4a
K3.02 Systems having pneumatic valves and controls . . . . . . . . . . . . . . . . 3.4 3.6
K3.03 Cross-tied unita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.4

K4 Knowledge of IAS design feature (s) and/or interlock (s)
which prwide for the following:
(CFR: 41.7)

!

K4.01 Manual /sutomatic transfers of control . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K4.02 Crose-over to other air systems . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.5
K4.03 Secunng of SAS upon loss of cooling water . . . . . . . . . . . . . . . . . .3.1 3.3*

K5 Y- -4 of the g_=f=- ' implications of following concepts"

as they apply to the IAS:
(CFR: 41.5 / 45.7)

K5.01 Gas laws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7
K5.02 Diesel effect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8 )
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SYSTEM: 978 Instrurnent Air Systesa (IAS)

O
K6 Knowledge of the effect of a loss or malfunction on the following

will have on the IAS:
(CFR: 41.7 / 45.7)

K6.01 Air compassors 2.4 2.6..................................

K6.02 Pressure gauges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K6.03 Temperature indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1
K6.04 Service air refusal valve 22* 2.4*.............................

K6.05 Air dryers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
K6.06 Cross-tie valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
K6.07 Valves 1.7 1.9........................................

K6.08 Sesors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K6.09 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.1
K6.10 Motors......................................... 1.5 1.7
K6.11 Heat exchangers and c=ha-s . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
K6.12 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.8
K6.13 Filters 1.6 1.9........................................

ABILITY

Al Ability to predict and/or monitor changes in parameters
(to prevent exceeding design limits) associated with
operating the IAS controls including:
(CFR: 41.5 / 45.5)

A2 Ability to (a) pndict the impacts of the following mal-
functions or operations on the IAS; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those malfunctions or
operations:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Air dryer and filter malfunctions . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9
1

A3 Ability to monitor automatic operation of the IAS, including: |
(CFR: 41.7 / 45.5)

'

A3.01 Air pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
A3.02 Air temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.3

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

A4.01 Pressure gauges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1

0'
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079 Station Air System (SAS)

TASK: Perform imeups of SAS
Start up a station air compressor
Monitor SAS operation
Shut down the SAS

IMPORTANCE
K/A NO. KNOWIEDGE RO SRO

K1 Knowlege of the physical wh and/or cause-
affect . " ""';- between the SAS and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 IAS.......................................... 3.0 3.1
K1.02 Cooling water to compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2

K2 E- : '4e of bus power supplies to the following:
(CFR: 41.7)

K2.01 Station air compressors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.3

K3 Y : ':t: of the effect that a loss or malfih of the SAS will
have on the following:
(CFR: 41.7 / 45.6)

h K3.01 Ventilation system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9

O
K4 C '4e of SAS design feature (s) and/or interlock (s)

which provide for the following:
(CFR: 41.7)

K4.01 Cromsonnect with IAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
K4.02 Automatic control of station air pnesure 2.2 2.4...................

K5 Knowlege of the operational implication of the following concepts as they
apply to the SAS:
(CFR: 41.5 / 45.7)

K5.01 Gas laws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.6
K5.02 Diesel effect: safety implications . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7

K6 Knowledge of the effect of a loss or malfunction on the
following will have on the SAS:
(CFR: 41.7 / 45.7)

K6.01 Valves 1.6 1.7........................................

K6.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.5
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.04 Motors........................................ 1.3 1.4
K6.05 Heat exchangers and condensers . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 1.4
K6.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.4 1.4
K6.07 Filters 1.5 1.6........................................

i
i
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SYSTEM: 079 Station Air System (SAS)

A1 Ability to predict and/or monitor changes la r.r.i - "=s
(to prevent exceeding design limits) ==metatad with
operating the SAS controls including:
(CFR: 41.5 / 45.5)

A2 Ability to (a) predict the impacts of the following malfnac* lana or operations
on the SAS; and (b) based on those p%, use procedures to correct,
enner% or mitigate the consequences of those malfunctions or operations:
(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Cross-enanartion with IAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2

A3 Ability to monitor automatic operation of the SAS including:
(CFR: 41.7 / 45.5)

A3.01 Normal operaung pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 2.1 *
A3.02 Normal operating temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
A3.03 Automaue start of the compressor 1.9 2.0.......................

A4 Ability to ===narly operate and/or monitor in the control room:
(CFR: 41.7 / 45.5 to 45.8)

A4.01 Cross-he valves with IAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
A4.02 Reduction ofloads off SAS 2.1 2.1...........................

O

O
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086 Mre Protection System (FPS)
\
'

TASK: Perform imeup of the FPS
Place the FPS in =tandhy
Shut down the PPS

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical caaaar+1aas and/or cause-
effect rasatianships between the Mre Pradar+1aa Systen
and the following systems:

{
(CFR: 41.2 to 41.9 / 45.7 to 45.8) i

1
1K1.01 High-pressure service water . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.4* 1

K1.02 Raw service water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 3.2*
K1.03 AFW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.5*

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

K3 Knowledge of the effect that a loss or malfunction of the Mre Protection System
will have on the following:
(CFR: 41.7 / 45.6)

K3.01 Shutdown capability with reduadant equipment 2.7 3.2...............

K4 Knowledge of design feature (s) and/or interlock (s),
'

which provide for the following:
(CFR: 41.7)

K4.01 Adequate supply of water for FPS . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.7
K4.02 Maintan= ace of fire header pressure ...................... 3.0 3.4
K4.03 Detection and location of fires . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.7
K4.04 Personnel safety .................................. 3.1* 3.4
K4.05 Halon......................................... 3.0* 3.4*
K4.06 CO .......................................... 3.0 3.32

K4.07 MT/O and T/O protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8

K5 Knowledge of the operational implication of the following concepts as they
,

apply to the Fire Protection System: |
(CFR: 41.5 / 45.7)

K5.01 Effect of CO on fire ............................... 2.2 2.6
K5.02 Effect of halon on fire .............................. 2.2 2.6
K5.03 Effect of water spray on electrical components . . . . . . . . . . . . . . . . 3.1 3.4 !K5.04 Hazards to p-.c 4 as a result of fire type and methods of protection . 2.9 3.5*

d
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SYSTEM: 086 Mrs Protection Systesa (FPS)

K6 Knowledge of the effect of a loss or malfunction on the
Mre Protection System following will have on the : ,

(CFR: 41.7 / 45.7)

K6.01 Pumps........................................ 2.1 2.3
K6.02 Valves 1.9 1.9........................................

K6.03 Motors........................................ 1.7 1.9
K6.04 Fire, smoke, and heat detectors . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9

Al Ability to predict and/or monitor changes in par ==aders
(to prevent exceeding design limits) associated with
Mre Protection System operating the controls including:
(CFR: 41.5 / 45.5)

A1.01 Fire header pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3
A1.02 Fire water storage tank level . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.2*
A1.03 Fire doors . . . . . . . . . . . . . 2.7 3.2*........................

A1.04 Fire dampers 2.7 3.3....................................

A1.05 FPS lineups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1

A2 Ability to (a) predict the impacts of the following mal-
functions or operations on the Mre Protection System;
and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those malfunctions or
operations:

(CFR: 41.5 / 43.5 / 45 3 / 45.13)

A2.01 Manual shutdown of the FPS 2.9 3.1..........................

A2.02 Low FPS header pressure . . . . . . . . . . . . . 3.0 3.3...............

A2.03 Inadvertent actuation of the FPS due to circuit faiise or welding . . . . 2.7 2.9
A2.04 Failure to actuate the FPS when required, resulting ia fire damage 3.3 3.9...

A3 Ability to monitor automatic operation of the Mre Protection Systan including:
(CFR: 41.7 / 45.5)

A3.01 Starting mechanisms of fire water pumps . . . . . 2.9 3.3.............

A3.02 Actuation of the FPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3
A3.03 Actuation of fire detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3

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

A4.01 Fire water pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3
A4.02 Fire detection panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5
A4.03 Fire alarm switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.4
A4.04 Fire water storage tank makeup pumps 3.4* 3.3....................

A4.05 Deluge valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.5
A4.06 Halon system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2

O
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068 Liquid RadwaSte System (LRS)

TASK: Perform lineups of the reactor coolant waste (RCW) system (clean radwaste system)
Perform transfer operations from an RCW holdup / receiver tank
Perform transfer operations from a reactor coolant monitor tank
Perform transfer operations from reactor coolant dram /pressuruer relief tank
Monitor the RCW/ boron recovery system
Start up the RCW/ boron evaporator
Transfer waste / boron recovery evaporator concentrates
Shut down the RCW/ boron recovery evaporator
Recirculate distillate through the polishing riaminarmhrar
Perform transfer of distillate to primary water storage tank

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause effect relationships
between the Liquid Radwaste Systern and the following systems:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 RCS and CVCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
Kl.02 Wasse gas vent header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
Kl.03 PRT.......................................... 2.2 2.3
K1.04 Reactor drain tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 * 2.5*
K1.05 CWS/CCWS .................................... 2.3 2.6
Kl.06 Boroa recovery equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3 *
K1.07 Sources of liquid wastes for LRS . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K1.08 Auxiliary steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.2*

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

K2.01 Transfer pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7* 1.9
K2.02 Automatic isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K2.03 Radiation monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

K3 Knowledge of the effect that a loss or malfunction of the Liquid Radwaste
System will have on the following:
(CFR: 41.7 / 45.6)

K3.01 CVCS ........................................ 2.2 2.4
K3.02 WODS........................................ 2.1 2.4,
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SYSTEM: 468 Liquid Radweste System (LRS)

K4 Knowledge of design feature (s) and/or interlock (s)
which provide for the following:
(CPR: 41.7)

.

K4.01 Safety and environmental pr-*== for handing hot,
'

acidic, and radioactive liquids . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 4.1

K5 Knowlege of the :;: =e'--- * haplication of the following concepts as they
apply to the Liquid Radweste System:
(CFR: 41.5 / 45.7)

K5.01 Thennat stress en equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.2*
K5.02 * '=M".- between temperature and pressure of a water-based Auid . 1.5 1.9
K5.03 Units of radiatina, does, and dose rate . . . . . . . . . . . . . . . . . . . . . 2.6 2.6
K5.04 Biological hazards of radiation and the resulting goal of ALARA . . . . 3.2 3.5
K5.05 Bala*== hip between evaporator reboiler steem pressure

and sbe heatup rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K5.06 Evaporation candana=*ian cycle of distilling units . . . . . . . . . . . . . . 1.6* 1. 8 *

K6 C .cWe of the effect of a loss or naalf=weiam on the
following will have on the Liquid Radwaste System :
(CFR: 41.7 / 45.7)

K6.01 Filters 1.7 1.9........................................

K6.02 Danainaralizers and ion exchangers . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
j K6.03 Boron recovesy evaporator . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9g'd K6.04 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9 |

K6.05 Pumps........................................ 1.7 1.8 i

K6.06 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
K6.07 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9 '

K6.08 Breakers, relays, and discaaaar*= 1.6 1.7........................

K6.09 Miscellaneous liquid radiation waste drain taaka and waste holdup tanks 1.9 2.1
K6.10 Radaation monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9
K6.11 Waste evaporators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1

ABILITY

Al Ability to predict and/or anonitor changes in paramatars (to prevent
exceeding design limits) ===aeta*d with Liquid Radweste System operating
the controls including:
(CFR: 41.5 / 45.5) ;

A1.01 Waste coolant monitor tank . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.5 *
A1.02 Evaporator pressure control . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3 *

,

|
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SYSTEM: 668 Liquid Radwaste System (LRS)

A2 Ability to (a) predict the impacts of the following malfnac*ians or
operations on the Liquid Radwaste System 1 and (b) based on those
predictions, use procedures to correct, control, or mitigate the
consegn==cas of those malfunctions or ws -m: )

F

(CFR: 41.5 / 43.5 / 45.3 / 45.13) j
l

A2.01 A boric-ecid " freeze" 2.37 2.27...............................

A2.02 Lack of tank recirculation prior to release . . . . . . . . . . . . . . . . . . . 2.7 * 2.8 *
A2.03 Insufficient sampling frequency of the boric acid in the evaporator bottoms 2.5* 2.6*
A2.04 Failure of automatic isolation . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3 )

A3 Ability to monitor automatic operation of the Liquid Radweste Systan including:
(CFR: 41.7 / 45.5)

A3.01 Evaporator pressure control . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.4 *
A3.02 Automatic isolation 3.6 3.6................................

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

A4.01 Control board for boron recovery . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.4*
A4.02 Remote radwaste release 3.2* 3.1*.............................

A4.03 Stoppage of release if limits exr=W 3.9 3.8.....................

A4.04 Automatic isolation 3.8 3.7 |................................

O

|

|

|

I
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O
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071 Waste Gas Disposal System (WGDS)

TASK: Perform imeups of the WODS
Start up the WODS
Shin WGDS compressors
ShiA waste gas decay tanks
Return gas to the CYCS holdup tank
n=AW authorund waste gas reiw
Monitor WGDS operation
Purge the waste su surge tank and compnesors
Sample the waste gas decay tanks
Recover from automatic termination of gas release due to PRMS system alarm
Shut down the WODS

IMPORTANCE

K!A NO. KNOWLEDGE RO SRO

K1 Knowledge of the physical connections and/or cause-
effect relationships between the Waste Gas Disposal
System and the following systans:
(CFR: 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Nitrogen gas 2.1 2.1....................................

K1.02 Sealing water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
K1.03 LRS.......................................... 2.1 2.1

C ' K1.05
K1.04 Station ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8

Meteorological tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8 |
K1.06 ARM and PRM systems 3.1* 3.1.............................

K1.07 RCS.......................................... 2.1 2.1
K1.08 CVCS 2.2 2.2........................................

K1.09 Plant sampling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

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

K2.01 WGDS........................................ 1.9 2.1
K2.02 1 solation valve 2.0* 2.0...................................

K2.03 ARM and PRM systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3

K3 Knowledge of the effect that a loss or malfunction of the Waste Gas Disposal
Systan will have on the following:
(CFR: 41.7 / 45.6)

K3.01 LRS.......................................... 2.0 2.3
K3.02 CVCS 2.1 2.1............................... ........

K3.03 RCS................................ 2.2 2.1.........

K3.04 Ventilation system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
K3.05 ARM and PRM systems 3.2 3.2.............................

%
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SYSTEM: 871 Waste Gas Disposal System (WGDS)

O
K4 Knowledge of design featurs(s) and/or laterlock(s)

which provide for the following:
(CFR: 41.7)

K4.01 Pressure capability of the waste gas decay tank . . . . . . . . . . . . . . . 2.6 3.0
K4.02 Seahng water around the shaft of the gas compressor . . . . . . . . . . . . 2.5* 2.5 *
K4.03 Tank loop seels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.6*
K4.04 Isolation of waste gas release tanks . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4
K4.05 Point of release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
K4.06 Sampling and monitoring of waste gas release tanks 2.7 3.5*............

K5 Knowledge of the operational implication of the following concepts as they
apply to the Waste Gas Disposal Systan:
(CFR: 41.5 / 45.7)

K5.01 Relative pressure measurements . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.1
K5.02 Relationships and measurements of gas temperature,

pressure, and flow rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9
K5.03 Sources of hydrogen that could accumulate in the decay tank . . . . . . . 2.3 2.9
K5.04 Pd=>ian= hip of hydrogen / oxygen concetrations to flammability . . . . . 2.5 3.1
K5.05 Methods of measuring hydrogen gas concentration 2.1 2.7.............

K5.06 Radioactive decay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4

K6 Knowledge of the effect of a loss or malfunction on the Waste Gas Disposal
Systan following will have on the :
(CFR: 41.7 / 45.7)

K6.01 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
K6.02 Sensors and hars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
K6.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
K6.04 Pumps 1.6 1.7........................................

K6.05 Motors........................................ 1.6 1.7
K6.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.8
K6.07 Compressors 1.9 2.1....................................

K6.08 Rupture disks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.5
K6.09 Waste gas header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
K6.10 Surge and decay tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5

O
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SnTEM: 971 Waste Gas Disposal Systen (WGDS)

Al Ability to predict and/or anonitor changes la paremseters(to prevent aseseding
design lisilts) namael=*ad with Waste Gas Disposal Systems :;: =1- the
controis including:
(CFR: 41.5 / 45.5)

A1.01 Time response of radiation levels to release of waste gas . . . . . . . . . . 2.2 2.9
A1.02 Nitrogen addition to the decay tank ...................... 2.0 2.3
A1.03 Holdup tank pressure and level . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4
A1.04 Weste gas handar pressure vs. compressor operation 2.3 2.5............

A1.05 Decay tank pressure vs. liquid levels . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1
A1.06 Vanhinhan system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8
A1.07 Surge tank pressure and level . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2

A2 Ability to (a) predict the imipacts of the following maalfunctions or
:;:r':x on the Waste Gas Disposal Systens I and (b) based on those
pradie*Iaaa, use (F=P- to correct, control, or unitigate the ea-ang-
of those analf==c* lama or :;::=":r:

(CFR: 41.5 / 43.5 / 45.3 / 45.13)

A2.01 Use of WGDS to prevent entry of oxygsa into holdup
tanks during liquid transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.37 2.87 |A2.02 Use of waste gas release monitors, redatica, gas flow rate, and totalimer 3.3 3.6

'

A2.03 Rupture disk failures ............................... 2.7* 3.3* iA2.04 less ef cover gas ................................. 2.3 * 2.7* I

A2.05 Power: failure to the ARM and PRM Systems 2.5* 2.6 |................
A2.06 1Sr,9 y failure to the iaalaham valve . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5 |A2.07 IAss of meteorological tower . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9 |
A2.08 Meteorological changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.8* |A2.09 Stuck-open relief valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.5* |

A3 Ability to monitor ==ta===*le operation of the Waste Gas Disposal Systen |

including:
(CFR: 41.7 / 45.5)

'

l 1
A3.01 HRPS......................................... 2.6* 2.7* !

A3.02 Fiwie .lating system for waste gas vent header . . . . . . . . , . . . 2.8 2.8s
A3.02 Radiation monitoring system alarm and actuatmg signals . . . . . . . . . . 3.6 3.8

a

r
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lSYSTEM: 971 Waste Gas Disposal Systen (WGDS)

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

A4.01 Valve to put the holdup tank into service; indications
of valve positions and tank pressure . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.2*

A4.02 Waste-gas compressor, including control switch, un-
loedmg valve, and drain valve . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.3 * ;

'

A4.03 Valves and indications for sealing water to the gas-
compressor shaA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.2*

A4.04 Radwaste liquid transfer pumps . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.1*
A4.05 Gas decay tanks, including valves, indicators, and sample line . . . . . . 2.6 * 2.6*

,

A4.06 Meteorological charts and recorders, along with the '

stop-time and waste-gas release number . . . . . . . . . . . . . . . . . . . . 2.8 3.3

A4.07 Waste gas release flow meter 3.0* 3.0*..........................

A4.08 Nitrogen gas addition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3* 2.0* |

A4.09 Waste gas release rad monitors 3.3 3.5 |.........................

A4.10 WG DS sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.4* l
'

A4.11 WGDS startup and shutdown 2.5 * 2.3 *..........................

A4.12 Air purge of WGDS release radiation monitors 2.3 * 2.4 *...............

A4.13 Recovery from automatic termination of gas release due
to PRM system alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1

A4.14 WDGS status alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
A4.15 Procedure for putting the waste gas compressor in

service and for removing it from service 2.4 * 2.3 *...................

A4.16 Waste gas decay tank shifts 2.5 * 2.2*...........................
'

A4.17 Stopping transfer of radioactive liquids to WGDS decay tank . . . . . . . 2.6* 2.5*
A4.18 Operation of radwaste liquid transfer pumps . . . . . . . . . . . . . . . . . 2.2* 2.0*
A4.19 Bringing an empty WDGS decay tank on line and shutting

down s full tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.2*
A4.20 Placing WGDS gas compassors in automatic operation 2.5* 2.2*..........

A4.21 Valve lineup for returning gas to the CVCS holdup tank
from a waste gas decay tank . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 * 2.1 *

A4.22 Use of recycle gas header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.2* |

'

A4.23 Procedum for regulating pressure in CVCS holdup tanka 2.3 * 2.1*.........

A4.24 'Ibe double verification required before waste gas release . . . . . . . . . 2.9* 3.4*
A4.25 Setting of process radiation monitor alarms, automatic

functions, and adjusunent of setpoints . . . . . . . . . . . . . . . . . . . . . 3.2* 3.2

A4.26 Authorized waste gas release, conducted in compliance
with radioactive gas discharge permit 3.1 3.9 i

.....................

A4.27 Opemng and closing of the decay tank discharge control valve . . . . . . 3.0* 2.7 *

A4.28 Nitrogen additions to the decay tank, and knowledge of limits . . . . . . 2.4* 2.4
A4.29 Sampling oxygen, hydrogen and nitrogen concentrations

in WDGS decay tank; knowledge of limits . . . . . . . . . . . . . . . . . . 3.0* 3.6*
A4.30 Water dramage from the WGOS decay tanka . . . . . . . . . . . . . . . . . 2.9* 2.6 *

O
NUREG-1122, Rev. 1 3.9-8



__ . _ . _ . __ . - _ . _ _ _ . __ _

Generic Emereency Plant Evolutions name

007 Reactor Trip 4.1-2
009 Small Break LOCA 4.1-4
011 Large Break LOCA 4.1-7
029 Anticipated Transient Without Scram (ATWS) 4.1-9
038 Steam Generator Tube Rupture 4.1-11
055 Station Blackout 4.1-14
074 Inadequate Core Cooling 4.1-16

|

O

O
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EPE: 007 Reactor Trip
IMPORTANCE

E/A NO. KNOWLEDGE RO SRO

EK1 Knowledge of the operational implications of the following concepts as
they apply to the reactor trip:
(CFR 41.8 / 41.10 / 45.3)

EK1.01 Principles of neutron detection 2.4 2.9.........................

EKl.02 Shutdown margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
EK1.03 Reasons for closing the main turbine governor valve

and the main turbine stop valve aAer a reactor trip . . . . . . . . . . . . . 3.7 4.0
EK1.04 Decrease in reactor power following reactor trip (prompt

drop and subsequent decay) 3.6 3.9...........................

EK1.05 Decay power as a function of time . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.8
EK1.06 Relationship of emergency feedwater flow to S/O and

decay heat removal following reactor trip . . . . . . . . . . . . . . . . . . . 3.7 4.1

EK2 Knowledge of the interrelations between a reactor trip and the following:
(CFR 41.7 / 45.7) '

1
1

'

EK2.01 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.3
EK2.02 Breakers, relays and h-*e 2.6 2.8........................

EK2.03 Reactor trip status panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
EK2.04 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.4

EK3 Knowledge of the reasons for the following as the apply to a reactor trip:
(CPR 41.5 /41.10 / 45.6 / 45.13)

EK3.01 Actions cont ==I in EOP for reactor trip . . . . . . . . . . . . . . . . . . . 4.0 4.6

ABILITY

EA1 Ability to operate and monitor the following as they apply to a reactor trip:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 T/O controls 3.7 3.4....................................

EA1.02 M FW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.7
EA1.03 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.1

EA1.04 RCP operation and flow rates . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
EA1.05 Nuclear instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.1

EA1.06 Reactor trip (scram): verification that the control
and safety rods are in after the trip . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.5

EA1.07 MT/O trip; verification that the MT/O has bem tripped . . . . . . . . . . 4.3 4.3

EA1.08 AFW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.3

EA1.09 CVCS 3.2 3.3........................................

3.7 3.7EA1.10 SiG pressure ....................................

EPE: 007 Reactor Trip

EA2 Ability to determine or interpret the following as they apply to a reactor trip:
(CFR 41.7 / 45.5 / 45.6)
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EA2.01 Decreasing power level, from available indications . . . . . . . . . . . . . 4.1 4.3
EA2.02 Proper actions to be taken if the automatic safety func-

tions have not taken place ............................ 4.3 4.6
EA2.03 Ranctor trip breaker position . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
EA2.04 If reactor should have tripped but has not done so,

manually trip the reactor and carry out actions in
NIWS BOP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6

EA2.05 Reactor trip Arat out indication . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.9
EA2.06 Occurrence of a reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5

)

I

\

|

|
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EPE: 009 Small Break LOCA |
1

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EK1 Knowledge of the operational Implications of the following concepts as
they apply to the small break LOCA: 1

(CFR 41.8 / 41.10 / 45.3)

EK1.01 Natural circulation and cooling, including reflv-
boilin g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.7

EK1.02 Use of steam tsbles 3.5 4.2................................

EK2 Knowledge of the interrelations between the small break LOCA and
the following: ;

(CFR 41.7 / 45.7)

EK2.01 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
EK2.02 Pumps 2.3 2.6........................................

EK2.03 S/Os 3.0 3.3.........................................

EK2.04 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

EK3 Knowledge of the reasons for the following responses as the apply to the
small break LOCA:
(CFR 41.5 / 41.10 / 45.6 / 45.13)

EK3.01 CCW System automatic isolation on high delta flow /
temperature to RCP thermal barner 3.1* 3.6......................

EK3.02 Opemng excess letdown isolation valve . . . . . . . . . . . . . . . . . . . . 2.8* 3.2 ,

EK3.03 Reactor trip and safety initiation 4.1 4.4 I........................

EK3.04 Starting additional charging pumps . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
EK3.05 CCWS radiation alarm 3.4 3.8..............................

EK3.06 RCS inventory balance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.0
EK3.07 Increasing indication on CCWS process monitor: indicates

in-leakage of radioactive liquids . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
EK3.08 PTS limits on RCS pressure and temperature - NC and FC . . . . . . . . 3.6 4.1
EK3.09 Closing CCW surge tank vent . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4
EK3.10 Observation of PZR level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
EK3.11 Dangers associated with inadequate core cooling . . . . . . . . . . . . . . . 4.4 4.5
EK3.12 Iedown isolation 3.4 3.7.................................

EK3.13 Stopping the affected RCP . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7
EK3.14 Monitoring RCP lower beanngs . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2 I

EK3.15 Closing of RCP thermal barrier outlet valves . . . . . . . . . . . . . . . . . 3.2 3.2
EK3.16 Contamment temperature, pressure, humidity and level limits . . . . . . . 3.8 4.1
EK3.17 Automatic isolation of containment . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
EK3.18 Monitoring contamment radiation levels . . . . . . . . . . . . . . . . . . . . 3.9 4.3
EK3.19 Operator initiation of contamment vent isolation / indication . . . . . . . . 3.67 3.9
EK3.20 Tech-Spec leakage limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.3
EK3.21 Actions contained in EOP for small break LOCA/lesk . . . . . . . . . . . 4.2 4.5
EK3.22 Maintenance of heat sink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.5 l

EK3.23 RCP tripping requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
EPE: 009 Small Break LOCA

EK3.24 ECCS throttling or termination criteria 4.1 4.6....................

EK3.25 Monitoring of in-core T-cold 3.6 3.9..........................

EK3.26 Maintenance of RCS subcooling . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.5

|
|
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EK3.27 Manual depressurizauon or HPI recirculation for sn=*=inart high pressure 3.6 3.8
EK3.28 Manual ESPAS initiation requuaranata 4.5 4.5....................

ABE M

EA1 Ability to operate and anonitor the following as they apply to a
sammu break LOCA:

(CPR 41.7 / 45.5 / 45.6)
1
1

EA1.01 RCS pressure and temperanue . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.3 |
EA1.02 RB aump level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8

'

EA1.03 Low-pressure SWS activity monitor 3.2* 3.2*......................

EA1.04 CVCS ........................................ 3.7* 3.5
EA1.05 CCWS........................................ 3.4* 3.4
EA1.06 Plant computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.3
EA1.07 CCS.......................................... 3.7 3.9
EA1.08 ennemin-e isolation system . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.1
EA1.09 RCP ......................................... 3.6 3.6
EA1.10 Salty parameter display system . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3.9v
EA1.11 AFW/M FW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
EA1.12 RPS.......................................... 4.2 4.2
EA1.13 ESPAS ........................................ 4.4 4.4
EA1.14 hma<l=ey pressure control . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.4
EA1.15 PORV and PORV block valve . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
EA1.16 Subcooling margin monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
EA1.17 PRT.......................................... 3.4 3.4
EA1.18 Ratancing of HPI loop flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.2*
EA1.19 LRS.......................................... 2.3 2.4 ;

1
1

EA2 Ability to determine or interpret the following as they apply to a |

small break LOCA:
(CFR 43.5 / 45.13)

EA2.01 Actions to be taken, based on RCS temperature and
pressure, saturated and s g-M . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.8

EA2.02 Possible leak paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8

|
|

G
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EPE: 011 Large Break LOCA

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EK1 K. . ':' : of the operational Implicatlana of the following concepts as
they apply to the Large Break LOCA :
(CFR 41.8 / 41.10 / 45.3)

EK1.01 Natural circulation and cooling, including reflux
boiling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4

EK2 Knowledge of the laterrelations between the and the following
Large Break LOCA:
(CFR 41.7 / 45.7)

EK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.4
EK2.02 Pumps 2.6 * 2.7 *........................................

EK3 Knowledge of the reasons for the following responses as the apply to the
Large Break LOCA:
(CFR 41.5 / 41.10 / 45.6 / 45.13)

EK3.01 Verifying main steam isolation valve position 3.4* 3.5 *................

EK3.02 Feedwater isolation 3.5* 3.7 *................................

EK3.03 Startmg auxiliary feed pumps and flow, ED/O, and service water pumps 4.1 4.3
EK3.04 Placing contain= ant fan cooler damper in accident position . . . . . . . . 4.0* 4.3
EK3.05 Iqjection into cold leg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 4.1
EK3.06 Actuation of Phase A and B durmg LOCA initiation . . . . . . . . . . . . 4.3* 4.3 *
EK3.07 Stopping chargmg pump bypass flow 3.5* 3.6.....................

EK3.08 Flowpath for sump recirculation 3.9 4.1........................

EK3.09 Maintaining D/Os available to provide standhy power . . . . . . . . . . . 4.2 4.5
EK3.10 PTS limits on RCS pressure and te aw . . . . . . . . . . . . . . . . . 3.7 3.9
EK3.11 N C and PC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.47
EK3.12 Actions contained in EOP for emergency LOCA (large breek) . . . . . . 4.4 4.6
EK3.13 Hot-leg igjection/ recirculation . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2
EK3.14 RCP tripping requirement 4.1 4.2............................

EK3.15 Criteria for shifting to recirculation mode . . . . . . . . . . . . . . . . . . . 4.3 4.4

EA1 Ability to operate and monitor the following as they apply to a
Large Break LOCA:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 Control of RCS pressure acJ temperature to avoid violat-
ing PTS limits 3.7 * 3.8*...................................

EA1.02 Reflux boiling sump level indicators . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1
EA1.03 Secunng of RCPs 4.0 4.0.................................

EA1.04 ESF actuation system in manual . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4

EPE: 011 Large Break LOCA

EA1.05 Manual and/or automatic transfer of suction of charging
pumps to borated source 4.3 3.9.............................

EA106 D/Gs ......................................... 4.2 ' 4.2
EA1.07 Contamment isolation system 4.4 4.4..........................
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EA1.08 Valves to prsvent water haa==ar 2.78 2.6........................

EA1.09 Core flood tank initiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.3
BA1.10 APW and SWS pumps 4.1 3.8..............................

BA1.11 Imag-tenn coohng of core . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
BA1.12 Imag-tena eaatala-* of ranhanctivity . . . . . . . . . . . . . . . . . . . . 4.1 4.4
EA1.13 Safety infection campaaaa*= 4.1* 4.2...........................

EA1.14 Subcoohng margin monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
EA1.15 RCS ^ , E=W and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
EA1.16 Balancing of HPI loop flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.5*
EA1.17 Safety parameter display system . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 4.1*

EA2 Ability to detenmine or interpret the following as they apply to a
Large Break LOCA:
(CPR 43.5 / 45.13)

EA2.01 Actions to be taken, based on RCS temperature and
pressure - saturated and superheated . . . . . . . . . . . . . . . . . . . . . . 4.2 4.7

EA2.02 e-n- = to RHR of not resetting anfety iqjection . . . . . . . . . . . 3.3* 3.7*
EA2.03 C-- - --- = of managing LOCA with loss of CCW . . . . . . . . . . . . 3.7 4.2
EA2.04 Significance of PZR readings . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
EA2.05 Significen:o of charging pump operation 3.3 3.7 *...................

EA2.06 "Ihat fan is in slow speed and dampers are in accident mode dunng LOCA 3.7* 4.0*
EA2.07 That equipment necessary for functioning of critical

pump water semis is operable . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.27 3.4*
EA2.08 Conditions necessary for recovery when accident reaches stable phase . . 3.4* 3.9*
EA2.09 Rulsemaca of adequate natural circulation 4.2 4.3...................

EA2.10 Verification of adequate core cooling 4.5 4.7.....................

EA2.11 Conditions for throtthng or stopping HPI . . . . . . . . . . . . . . . . . . . 3.9 4.3
EA2.12 Conditions for throttling or stopping reflux boiling spray . . . . . . . . . 3.6* 3.8*
EA2.13 Difference between overcooling and LOCA ia<le=*iana . . . . . . . . . . . 3.7* 3.7 *
EA2.14 Actions to be taken if limits for PTS are violated . . . . . . . . . . . . . . 3.6* 4.0

)

|

|
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EPE : 029 Anticipated Transient With::ut Scram (ATWS)
.

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EK1 Knowledge of the operational implications of the following concepts as
they apply to the ATWS:
(CFR 41.8 / 41.10 / 45.3)

EK1.01 Reactor nucleanics and thermo-hydraulics behavior . . . . . . . . . . . . . 2.8 3.1
EK1.02 Definition of reactivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
EK1.03 Effects of boron on reactivity . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
EK1.04 Interpretation of terms: milliamps, logs, mils, per-

cent, and reactivity units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2. 5 *

EK1.05 definition of negative temperature coefficient as
applied to large PWR coolant systems . . . . . . . . . . . . . . . . . . . . . 2.8 3.2

EK2 Knowledge of the interrelations between the and the following an ATWS:
(CFR 41.7 / 45.7)

EK2.01 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
EK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.5
EK2.03 Controllers and positions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.3
EK2.04 Pumps 2.1 2.1........................................

EK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
EK2.06 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1*

EK3 Knowledge of the reasons for the following responses as the apply to the
ATWS:
(CFR 41.5 / 41.10 / 45.6 / 45.13)

EK3.01 Verifying a reactor trip; methods . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.5
EK3.02 Starting a specific charging pump . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
EK3.03 Opening BIT inlet and outlet valves 3.7 * 3.6*......................

EK3.04 Closing the normal charging header isolation valves 3.1* 3.1*............

EK3.05 Closing the centrifugal charging pump recirculation valve . . . . . . . . 3.4* 3.5*
EK3.06 Verifying a main turbine trip; methods 4.2 4.3....................

EK3.07 Using local turbine trip lever 3.1* 3.4*..........................

EK3.08 Closing the main steam isolation valve . . . . . . . . . . . . . . . . . . . . . 3.6* 3.8
EK3.09 Opening centrifugal charging pump suction valves from RWST . . . . . 3.7* 4.0*
EK3.10 Manual rod insertion 4.1 4.1...............................

EK3.11 Initiating emergency boration . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
EK3.12 Actions contained in EOP for ATWS 4.4 4.7.....................

| ABILITY

EA1 Ability to operate and monitor the following as they apply to a ATWS:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 Charging pumps 3.4 * 3.1..................................

EA1.02 Charging pump suction valves from RWST operating switch . . . . . . . 3.6* 3.3

EA1.03 Charging pump suction valves from VCI' operating switch . . . . . . . . 3.5* 3.2

EPE: 029 Anticipated Transient Without Scram (ATWS)
.

EA1.04 BIT inlet valve switches 3.9* 3.8*.............................

EA1.05 BIT outlet valve switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7* 3.6*
EA1.06 Operstmg swit.:hes for normal charging header isolation valves 3.2* 3.1.....
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EA1.07 Operahng switch for charging pump recirculation valve . . . . . . . . . . 3.48 3.1*
BA1.08 Reactor trip switch pushbutton 4.5 4.5.........................

EA1.09 Manuat rod control 4.0 3.6................................

EA1.10 Rod control function switch . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.2
EA1.11 Manual opening of the CRDS breakers 3.9* 4.1....................

EA1.12 M/O set power supply and reactor trip breakers . . . . . . . . . . . . . . . 4.1 4.0
EA1.13 Manual trip of main turbine . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 3.9
EA1.14 Driving of control rods into the core . . . . . . . . . . . . . . . . . . . . . . 4.2 3.9 |

EA1.15 AFW system 4.1 3.9....................................

EA2 Ability to detsrmine or interpret the following as they apply to a ATWS:
(CFR 43.5 / 45.13)

EA2.01 Ranctor nuclear instr-*= tion . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.7
EA2.02 Reactor trip alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
EA2.03 Catrifugal charging pump ==== tar 2.9* 3.1*......................

EA2.04 CVCS centrifugal charging pump operatmg indication . . . . . . . . . . . 3.2* 3.3 *
EA2.05 System component valve position indications . . . . . . . . . . . . . . . . . 3.4* 3.4*
EA2.06 Main turbine trip switch position indication 3.8 3.9.................

EA2.07 Reactor trip breaker indicating lights . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
EA2.08 Rod bank step counters and RPI 3.4 3.5........................

EA2.09 Occurrence of a main turbine / reactor trip . . . . . . . . . . . . . . . . . . . 4.4 4.5
EA2.10 Positive disp 1= car ==t charging pumps . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*

O
,

\

i
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EPE: 038 Steam Gen:rator Tube Rupture (SGTR)

IMPORTANCE
Elm KNOWLEDQE RO SRO
EK1 Knowledge of the operational implications of the following concepts as !

they epply to the SGTRt I

(CFR 41.8 / 41.10 / 45.3) 1

EK1.01 Use of steam tables ................................ 3.1 3.4
EK1.02 Laek rato vs. pressure drop 3.2 3.5...........................
EK1.03 Natural circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
EK1.04 Railux boiling ................................... 3.1* 3.3

EK2 Knowledge t.f ths laterrelations between the and the following a SGTR: |
(CPR 41.7 / 45.7) |

|
EK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2
EK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
EK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
EK2.04 Pumps ........................................ 2.3 * 2.4
EK2.05 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
EK2.06 Heat exchangers and condanmars . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.4
EK2.07 Breskers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.3

EK3 Knowledge of the - for the following responses as the apply to the
SGTR:

(CFR 41.5 / 41.10 / 45.6 / 45.13)

1
EK3.01 Equalizing pressure on primary and secondary sides of ruptured S/G . . 4.1 4.3
EK3.02 Prevention of mamadary PORV cycling . . . . . . . . . . . . . . . . . . . . 4.4 4.5
EK3.03 Automatic actions associated with high radicactivity in S/G sample lines 3.6* 4.0
EK3.04 Automatac actions prmided by each PRM . . . . . . . . . . . . . . . . . . . 3.9 4.1
EK3.05 Normal operstmg precautions to preclude or minimize SOTR . . . . . . . 4.0 4.3
EK3.06 Actions contained in EOP for RCS water inventory halanca,

S/O tube rupture, and plant shutdown procedures . . . . . . . . . . . . . . 4.2 4.5
EK3.07 RCS loop isolation values ............................ 3.4 * 3.8
EK3.08 Criteria for securmg RCP 4.1 4.2............................

EK3.09 Criteria for securing /throtthng ECCS 4.1 4.5.....................

ABILITY

EA1 Ability to operate and monitor the following as they apply to a SGTR:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 S/G 1evels, for abnormal increase in any S/G . . . . . . . . . . . . . . . . . 4.5 4.4
EA1.02 Steam and feedwater flow, for misuratched condition . . . . . . . . . . . . 4.2 4.1
EA1.03 SWS to the turbine building . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 2.0
EA1.04 PZR spray, to reduce coolant system pressure . . . . . . . . . . . . . . . . 4.3 4.1
EA1.05 Maximum controlled depressunzation rate for affected S/O . . . . . . . . 4.1 4.3
EA1.06 Cleanup of a contaminerad S/G . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.5
EA1.07 PRT tank temperature, pressure, and setpoints . . . . . . . . . . . . . . . . 2.5* 2.6
EA1.08 Core cooling monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 3.8*
EPE: 038 Steam Generator Tube Rupture (SGTR)

EA1.09 PZR tank level / pressure indicators, gauges, and recorder. . . . . . . . . . 3.2 3.3
EA1.10 Control room rad 4ation monitoring indicators and alarms 3.7* 3.7.........
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EA1.11 S/G level indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9
EA1.12 S/G blowdown line radiation monitors . . . . . . . . . . . . . . . . . . . . . 4.3 4.3
EA1.13 Steam flow indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 3.6
BA1.14 APW pump control and flow indicators . . . . . . . . . . . . . . . . . . . . 4.1 3.9
EA1.15 APW sauros level and capacity (chart) . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
EA1.16 S/G =*=aapharic relief valve and macaadary PORY

controllers and indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.3
EA1.17 S/G sample isolation valve indicators 3.2* 3.2.....................

EA1.18 S/G blowdown valve indicators . . 4.0 3.9.. ...................

EA1.19 MFW System status indicasar 3.4 3.4..........................

EA1.20 AFW flow control valve reset switches and indic=*ars . . . . . . . . . . . 3.8* 3.6
EA1.21 Charging pump ====aar and running %dicator 3.4* 3.1...............

EA1.22 RHR operating pump ==== tar and indicmors 2.7* 2.6................

EA1.23 Boric acid pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.5
EA1.24 Safety injection pump ==== tar and indientars . . . . . . . . . . . . . . . . 3.6* 3.4
EA1.25 CCW pump ammeter and indicanars . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.4
EA1 S High-head safety injection mini-flow valves and positica indicators . . . 3.6 3.4
EA1.27 Steam dump valve status lights and indicators . . . . . . . . . . . . . . . . 3.9 3.9
EA1.28 Interlock between MSIV and bypass valve 3.6* 3.5..................

EA1.29 CVCS tank indicators and water chargmg sources . . . . . . . . . . . . . . 3.5* 3.3
EA1.30 Safety insection and caatainmaar isolation systems 4.0 3.8.............

EA1.31 Reactor trip breaker and safety iqiection interlock . . . . . . . . . . . . . . 4.1 4.0
EA1.32 Isolation of a ruptured S/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6 4.7
EA1.33 Use of S/G for natural circulation cooldown . . . . . . . . . . . . . . . . . 4.4 4.3
EA1.34 Ohemining shutdown with natural circulation . . . . . . . . . . . . . . . . . 4.2 4.3
EA1.35 Steam dump condenser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
EA1.36 Cooldown of RCS to specified temperature . . . . . . . . . . . . . . . . . . 4.3 4.5
BA1.37 Controthag of thermal shock during PZR spray operation 3.5* 3.4........

EA1.38 PZR hesters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 * 3.3
EA1.39 Drawing S/G into the RCS, using the " feed and bleed" method . . . . . 3.6* 3.7
EA1.40 Adding boron, to raise its ppen to the required shutdown

enaeantration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.0
EA1.41 Venting of the S/G to the at=amphare . . . . . . . . . . . . . . . . . . . . . 3.4* 3.4
EA1.42 Shutting of high-head safety injection mini-flow valves 3.3* 3.3..........

EA1.43 Manual isolation of steam dump valves . . . . . . . . . . . . . . . . . . . . 3.6* 3.5
EA1.44 level operstag limits for S/Os . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.4
EA1.45 Safely parameter display systemi . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 4.0

EA2 Ability te detenmine or laterpret the following as they apply to a SGTR:
(CFR 43.5 / 45.13)

EA2.01 When to isolate one or more S/Gs 4.1 4.7.......................

EA2.02 En=tanca of an S/G tube rupture and its potential consequences . . . . . 4.5 4.8
EA2.03 Which S/G is suptured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6
EA2.04 P adiahan levels (MREM /hr) . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
EA2.05 Causes and consequences of shrak and swell in S/Os 2. 8* 2.9...........

EA2.06 Shutdown margins and required boroa eaacantrations . . . . . . . . . . . . 3.8 4.4
EPE: 838 Steam Generator Tube Rupture (SGTR)

EA2.07 Plant conditions, froni survey of control rooni ndic=haan . . . . . . . . . 4.4 4.8i
EA2.08 Viable alternatives for placing plant in safe condition

when condenser is not evadable . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.4
EA2.09 hisemaca of natural circulation, using plant parameters. . . . . . . . . . . 4.2 4.2
EA2.10 Plowpath for charging and letdown flows . . . . . . . . . . . . . . . . . . . 3.1 3.3
EA2.11 Iecal radiation reading on main steam lines 3.7* 3.9*.................

EA2.12 Status of MSIV activating system . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 4.2
EA2.13 Magnitude of ruptune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.7
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EA2.14 Magnitude cf atmospheric radioactiva release if cooldown
umst be completed using steam dumps or if atmospheric
reliefs lift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 * 4.6

EA2.15 Passure at w'.ich to -atala RCS during S/G cooldown . . . . . . . . . 4.2 4.4
EA2.16 Actions e; oe taken if S/O goes solid and water enters steam line . . . . 4.2 4.6

'

EA2.17 RCP restart criteria ................................ 3.8 4.4

6

O

O
NUREG-1122, Rev.1 4,1 12

1

- _ _ _ _ _ _ _ _ _



- _ - _ - _ _ _ - . - _ - . - . - _ _ _ _ - -. .-- . - __

EPE: 055 Loss cf Offsite and Onsite Power (Stati:n Black ut)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

EK) Knowledge of the :;__":n' impuentians of the fouowing concepts as
they apply to the Station Blackout :
(CFR 41.8 / 41.10 / 45.3)

EK1.01 ENect of battery discharge rates on capacity . . . . . . . . . . . . . . . . . 3.3 3.7
EK1.02 Natural circulation coolmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4

EK2 Knowledge of the laterrelations between the and the following
Station Blararaad.

(CPR 41.7 / 45.7)

EK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
EK2.02 Sensors, detectors and indienta s . . . . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.2*
EK2.03 Controllers cod positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
EK2.04 Pumps........................................
EK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.2
EK2.06 Heat exchangers and caadaa=ars . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 2.1
EK2.07 Breakers, relays, and di=enanacts 2.2 2.4*........................

EK3 C ;':',. of the reasons for the following responses as the apply to the
Station Rinricand.

(CFR 41.5 / 41.10 / 45.6 / 45.13)

EK3.01 Length of time for which battery capacity is designed . . . . . . . . . . . 2.7 3.4
EK3.02 Actions contamed in EOP for loss of offsite and onsite power . . . . . . 4.3 4.6

ABILITY

EA1 Ability to operate and monitor the following as they apply to a
Station Blackout:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 In-core h-Q temperaturse . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9
EA1.02 Manual ED/G start . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4
EA1.03 Manual MT jackmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 1.9*
EA1.04 Reduction of loads on the battery . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
EA1.05 Battery, when approaching fully dischstged . . . . . . . . . . . . . . . . . . 3.3 3.6
EA1.06 Restoration of power with one ED/G 4.1 4.5.....................

EA1.07 Restorstaan of power from offsite . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5

i

t
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EPEt 055 Loss of Offsite and Onsite Power (Station Blackout)

EA2 Ability to determine or laterpret the idlowing as they apply to a
Station Blackout:
(CFR 43.5 / 45.13)

EA2.01 Existing valve positioning on a loss ofinstnunset air system . . . . . . . 3.4 3.7
EA2.02 RCS core cooling through natural circulation cooling to S/O cooling . . 4.4 4.6
EA2.03 Actions nacanaary to restore power . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.7
EA2.04 Instruments and controls operable with only de battery power available . 3.7 4.1
EA2.05 When battery is approaching fully discharged . . . . . . . . . . . . . . . . 3.4 3.7
EA2.06 Faults and lockouts that must be cleared prior to re- energinng buses . . 3.7 4.1

O

|

I
;

I

!

I
1

0
1

i

NUREG-1122, Rev.1 4.1 14



- .- - - . - - - - -- - --..- - .. - -- - - _ _ _ . _-

EPE: 074 Inndequate Cere Cooling

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EK1 Knowlege of the operational Impilentlans of the following concepts as
they apply to the Y=adat=*a Core Cooling :
(CPR 41.8 / 41.10 / 45.3)

EK1.01 Mosbods of calculating subcooling snargin 4.3 4.7..................
EK1.02 Potential consequences of uncovering the core . . . . . . . . . . . . . . . . 4.6 4.8
EK1.03 Processes for removing decay heat from the core . . . . . . . . . . . . . . 4.5 4.9
EK1.04 Use of steam tables, including subcooled, saturated,

and rit ^ ' regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
EK1.05 De6mition of saturated liquid .......................... 2.8 3.2
EK1.06 Dennition of - g+*- - ' steam . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.3
EK1.07 Denaition of saturated steam . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.2
Erl.08 Dennition of =heaalad hquid . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1
FL.09 ''alada*iaa of volume of water added to the RCS, using

tank level indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.6

EK2 Knowledge of the interrelations between the and the following Inadequate
Core Cooling:
(CFR 41.7 / 45.7)

i

EK2.01 RCP ......................................... 3.6 3.8 {EK2.02 PORY ........................................ 3.9 4.0 !EK2.03 APW pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.0 i
EK2.04 HPI pumps ..................................... 3.9 4.1 '

EK2.05 LPI pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
EK2.06 Turtune bypass and =*=a=pharic dump valves 3.5* 3.6 |................

EK2.07 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.5
EK2.08 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.5
EK2.09 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.6*
EK2.10 Pumps ........................................ 2.2 2.3
EK2.11 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
EK2.12 Heat exchangers and candaaaars . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
EK2.13 Breakers, relays, and A--ts . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

EK3 C ;'.ed.e of the reasons for the following responses as the apply to the
Inadequate Core Cooling:

(CFR 41.5 / 41.10 / 45.6 / 45.13)

EK3.01 Maintaining cooldown rates within specified limits . . . . . . . . . . . . . 3.4 4.2
EK3.02 Mamtaining S/G level and pressure within specified limits 3.7 4.2........

EK3.03 Placing the plant in hot standby status . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
EK3.04 Tripping RCPs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
EK3.05 Activating the HPI system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.5
EK3.06 ConArming that the PORY cycles open at the specified setpoint . . . . . 3.9 4.2
EK3.07 Starting up emergency feedwater and RCPs . . . . 4.0 4.4.............

EK3 08 Securing RCPs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
EK3 09 Opening the cross-connect valve from the LPI to the HPI suction . . . . 4.4* 4.6*
EFE: 074 Inadequate Core Cooling

EK3.10 Isolating core flood tanks to prevent inadvertent discharge . . . . . . . . . 3.5 3.8*
EK3.11 Omd=aca contamed in EOP for Inadequate Core Cooling . . . . . . . . . 4.0 4.4
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EA1 Ability to operate and monitor the following as they apply to o
Inadequate Core Cooling:
(CFR 41.7 / 45.5 / 45.6)

EA1.01 RCS water inventory 4.2 4.4...............................

EA1.02 RCS cooldown rate 3.9 4.2................................

EA1.03 The alternate control station for turbine bypass valve operation . . . . . . 3.9* 3.9*
EA1.04 Turbine bypass or atmospheric dump valves, to obtain and

maintain the desired pressum 3.9 4.1..........................

EA1.05 PORV ........................................ 3.9 4.1
EA1.06 RCPs......................................... 3.6 3.9
EA1.07 AFW System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
EA1.08 HPI System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
EA1.09 CVCS 3.7 3.8........................................

EA1.10 Core flood system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0* 4.1 *
EA1.11 Resctor building sump and its interlocks 3.6 3.7...................

EA1.12 RCS temperature and pressure indicators 4.1 4.4...................

EA1.13 Subcooling margin indicators 4.3 4.6..........................

EA1.14 Alarm for loss of subcooling margin . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
EA1.15 Hot-leg and cold-leg temperature recorders . . . . . . . . . . . . . . . . . . 3.9 4.1
EA1.16 RCS in-core thermocouple indicators . . . . . . . . . . . . . . . . . . . . . . 4.4 4.6
EA1.17 S/G pressure and level indicators . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.1
EA1.18 AFW pump flow indicators and ammeter . . . . . . . . . . . . . . . . . . . 3.9 3.9
EA1.19 AFW supply tank level indicators . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8
EA1.20 ECCS pump flow meters, ammeters, and rimnmg lights . . . . . . . . . . 4.2 4.2
EA1.21 Condensate storage tank level gauge . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7
EA1.22 AFW discha ge control valve controllers, indicators, and lights 3.9 3.9.....

EA1.23 PORV block valve indicators, switches, controls (for both RCS and S/G) 3.9 4.0
EA1.24 Turbine bypsas valve hand / automatic controls, indicators, and setpoints 3.6 3.8
EA1.25 Atmospheric dump valve controllers and indicators . . . . . . . . . . . . . 3.8 3.8
EA1.26 Reactor building emergency sump isolation valve control

switches and indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3. 8 *
EA1.27 ECCS valve control switches and indicators 4.2 4.2.................

EA1.28 Core flood tank isolation valve controls and indicators . . . . . . . . . . . 3.7* 3.9
EA1.29 Quench tank temperature, pressure, and level instrumantation . . . . . . . 3.4 3.7

EA2 Ability to determine or interpret the following as they apply to a
Inadequate Core Cooling:
(CFR 43.5 / 45.13)

EA2.01 Subcooling margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6 4.9
EA2.02 Availability of main or auxiliary feedwater . . . . . . . . . . . . . . . . . . 4.3 4.6
EA2.03 Availability of turbine bypass valves for cooldown . . . . . . . . . . . . . 3.8 4.1
EA2.04 Relationship between RCS temperature and main steam pressure . . . . . 3.7 4.2
EA2.05 Trends in water levels of PZR and makeup storage tank

caused by various sized leaks in the RCS . . . . . . . . . . . . . . . . . . . 3.4 4.2

EPE: 074 Inadequate Core Cooling

EA2.06 Changes in PZR level due to PZR steam bubble transfer
to the RCS during inadequate core cooling . . . . . . . . . . . . . . . . . . 4.0 4.6

EA2.07 h difference between a LOCA and inadequate core
cooling, from trends and indicators . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.7

EA2.08 h effect of turbine bypass valve operation on RCS
temperature and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.6*

|
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Generic Abnormal Plant Evolutions page
001 Continuous Rod Withdrawal 4.2-2

0 003 Dropped Control Rod 4.2-4
005 Inoperable / Stuck Control Rod 4.2-6
008 Pressurizer Vapor Space Accident 4.2-8
015 Reactor Coolant Pump Malfunctions 4.2-10
017 Reactor Coolant Pump Malfunctions (Loss of RC 4.2-10

Flow) ),

! 022 Loss of Reactor Coolant Makeup 4.2-12 i
j 024 Emergency Boration 4.2-14 i

| 025 Loss of Residual Heat Removal System 4.2-16
| 026 Loss of Component Cooling Water 4.2-18
| 027 Pressurizer Pressure Control Malfunction 4.2-20 |

! 028 Pressurizer Level Control Malfunction 4.2-22
j 032 Loss of Source Range Nuclear Instrumentation 4.2-24

| 033 Loss of Intermediate Range Nuclear 4.2-26
! Instrumentation
j 036 Fuel Handling Incidents 4.2-28
j 037 Steam Generator Tube Leak 4.2-29

| 040 Steam Line Rupture 4.2-31
i 051 Loss of Condenser Vacuum 4.2-33
; 054 Loss of Main Feedwater 4.2-35
i 056 Loss of Off-Site Power 4.2-37
| 057 Loss of Vital AC Instrument Bus 4.2-41
! 058 Loss of DC Power 4.2-43
! 059 Accidental Liquid Radwaste Release 4.2-44
; 060 Accidental Gaseous Radwaste Release 4.2-46
i 061 Area Radiation Monitoring (ARM) System Alarms 4.2-48

| 062 Loss of Nuclear Service Water 4.2-49
j 065 Loss ofInstrument Air 4.2-50
: 067 Flant Fire on Site 4.2-52
| 068 Control Room Evacuation 4.2-54
{ 069 Loss of Containment Integrity 4.2-57
j 076 High Reactor Coolant Activity 4.2-58
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APE: 001 Ccntinu::us Rod Withdrawal

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational impilcations of the following concepts as
they apply to Continuous Rod Withdrawal:
(CPR 41.8 / 41.10 / 45.3)

AK1.01 Prompt criticality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7
AK1.02 SUR 3.6 3.9.........................................

AK1.03 Relationship of reactivity and reactor power to rod movement 3.9 4.0......

AK1.04 Effect of continuous rod withdrawal ou insertion limits and SDM . . . . 3.7 3.9
AK1.05 Effects of turbine-reactor power mismatch on rod control . . . . . . . . . 3.5 3.8
AK1.07 Relationship of reactivity and reactor power to rod movement 4.0 4.2......

AK1.07 Effects of power level and control position or. flux . . . . . . . . . . . . . 3.5 3.8
AK1.08 Control rod motion on S/O pressure . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
AK1.09 Panana for use of pulse / analog converter (determination

of actual rod positions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.6
AK1.10 Definition of T-ave., T-ref., 'F, linear scale, % mega-

watts, reactor power, Kg/fe, pcm, _k/k, rate, % of level . . . . . . . . . 2.4 2.6
AK1.11 Definitions of core quadrant power tilt 2.8 3.3....................

AK1.12 Long-range effects of core quadrant power tilt . . . . . . . . . . . . . . . . 2.8 3.8
AK1.13 Units of measure for power range indication . . . . . . . . . . . . . . . . . 2.4 2.9
AK1.14 Interaction of ICS control stations as well as purpose,

function, and modes of operation of ICS . . . . . . . . . . . . . . . . . . . 3.4* 3.7
AK1.15 Theory of operation of rod drive motors 1.7 2.0...................

AK1.16 Definition and application of power defect 3.0 3.4..................

AKl.17 MTC......................................... 3.4 3.7
AKl.18 Fuel temperature coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8
AK1.19 Voids coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
AKl.20 Differential rod worth . . . . . . . . . . . . : 3.1 3.3s.................

AKl.21 Integral rod worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
AK1.22 Delta flux (_I) 3.2 3.6...................................

AK1.23 Calculation of power defect: algebraic sum of moderator
teiziper4-e and fuel temperature defects 2.6 2.9...................

AK2. Knowledge of the interrelations between the Continuous Rod Withdrawal
and the following:
(CFR 41.7 / 45.7)

AK2.01 Rod bank step covuters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
AK2.02 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
AK2.03 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
AK2.04 Breakers, relays, disconnects, and control room switches 2.4 2.6.........

AK2.05 Rod motion lights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.1

O
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APE: C31 C=*ianana Rod Withdrawal

AK2.06 T-eve./ref. deviation meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.1
AK2.07 Boric acid pump running lights . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
AK2.08 Individual rod display lights and indications . . . . . . . . . . . . . . . . . 3.1 3.0

AK3. Knowledge of the reasons for t!w following reponses as tlwy apply to
the ran*Iauaus Rod Withdrawal:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Manually driving rods into position that existed before start of casualty 3.2 3.6
AK3.02 Tech-Spec limits on rod operability 3.2 4.3......................

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Canelanaus Rod Withdrawal:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Bank select switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.2
AA1.02 Rod in-out-hold switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.4
AA1.03 Boric acid pump control switch . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.2
AA1.04 Operating switch for emergency boration motor-operated

valve operatag switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.6
AA1.05 Reactor trip switches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.2
AA1.06 Rod transfer switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9
AA1.07 RPI.......................................... 3.3 3.1

AA2. Ability to determine and interpret the following as they apply to
the Continuous Rod Withdrawal:
(CFR: 43.5 / 45.13)

AA2.01 Reactor tripped breaker indicator . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
AA2.02 Position of emergency boration valve 4.2 4.2.....................

A2.03 Proper actions to be taken if automatic safety functions
have not taken place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.8

AA2.04 Reactor power and its trend . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.3
AA2.05 Uncontrolled rod withdrawal, from available indications . . . . . . . . . . 4.4 4.6
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APE: 003 Dropped Control Rod
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

i

AK1. Knowledge of the operational implications of the following concepts as
they apply to Dmpped Control Rod:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Reason for turbine following reactor on dropped rod event . . . . . . . . 3.2 3.7
AK1.02 Effects of turbine-reactor power mismatch on rod control . . . . . . . . . 3.1 3.4
AKl.03 Relationship of reactivity and reactor power to rod movemmt 3.5 3.8......

AKl.04 Effects of power level and control position on flux . . . . . . . . . . . . 3.1 3.7
AK1.05 CVCS response to dropped rod . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.6
AK1.06 Control rod motion on S/O pressure . . . . . . . . . . . . . . . . . . . . . . 2.3 2.7
AK1.07 Effect of dropped rod on insertion limits and SDM . . . . . . . . . . . . . 3.1 3.9
AK1.08 Reseon for use of pulse / analog converter

(determinatinn of actual rod positions) . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.5
AK1.09 Definition of T-ave., T-ref., 'F, linear scale, % megawatts, reactor power,

Kw/A, pcm, k/k, rate, % of level . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6
AK1.10 Definitions of core quadrant power tilt 2.6 2.9....................

AK1.11 Ims-range effects of core quadrant power tilt . . . . . . . . . . . . . . . . 2.5 3.5
AKl.12 Units of measure for power range indication . . . . . . . . . . . . . . . . . 2.3 * 2.5
AK1.13 Interaction ofICS control stations as well as purpose, function, and modes

of operation ofICS 3.2* 3.6 i................................

AKl.14 'Ibeory of operation of rod drive motors 1.5 1.8
'

...................

AK1.15 Definition and application of power defect 2.8 3.0..................

AK1.16 MTC......................................... 2.9 3.2
AK1.17 Fuel temperature coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1

!

AKl.18 Voids coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
AK1.19 Differential rod worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9
AK1.20 Integral rod worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7 |

AK1.21 Delta flux (_,I) 2.7 3.2
'

.......................... ,.....

AK1.22 Calculation of power defect: algebraic sum of moderator supruture anc
fuel temperature defects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6

AK2. Knowledge of the interrelations between the Dmpped Control Rod and
the following:
(CFR 41.7 / 45.7)

AK2.01 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
AK2.02 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
AK2.03 Metroscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.2
AK2.04 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.4
AK2.05 Control rod drive power supplies and logic circuits . . . . . . . . . . . . . 2.5 2.8

O
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j APE: 003 Dropped Control Rod
i

i AK3. Y- ."-t of the reasons for the following responses as they apply to
'

the Dropped Control Rod:
', (CPR 41.5,41.16 / 45.6 / 45.13)
i

AK3.01 When ICS logic has failed on a dropped rod, the load must be reduced until

| Aux is within specified target bank . . . . . . . . . . . . . . . . . . . . . . . 3.5 * 3.9*
4 AK3.02 Reactor runbeck with a dropped control rod . . . . . . . . . . . . . . . . . 3.3* 3.7

AK3.03 Turbine automat c runhaelr with reactor in order to balance power output 3.4* 3.7*
j AK3.04 Actions contained in EOP for dropped control rod . . . . . . . . . . . . . 3.P 4.1*
! AK3.05 Tech-Spec limits for reduction of load to 50% power if Aux cannot be
i brought back within specified target band . . . . . . . . . . . . . . . . . . . 3.4* 4.1*
j AK3.06 Reest of demand position counter to aero . . . . . . . . . . . . . . . . . . . 2.7* 3.0*
j AK3.07 Tech-Spec limits for T-eve . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 3.9
j AK3.08 Criteria for inoperable control rods . . . . . . . . . . . . . . . . . . . . . . . 3.1 4.2
j AK3.09 Recordmg of group bank position for dropped rod (reference point used to
] withdraw dropped rod to equal height with other rods in the bank) . . . 3.0* 3.5*
] AK3.10 RIL and PDIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.27 4.2
)

i ABILITY
j

j AA1. Ability to operate and / or monitor the following as they apply to
i the Dropped Control Rod:

(CFR 41.7 / 45.5 / 45.6)
1
3

.
AA1.01 Demand position counter and pulse / analog converter . . . . . . . . . . . . 2.9* 2.9

j AA1.02 Controls and -:-s----- - ^ -ry to recover rod . . . . . . . . . . . . . 3.6 3.4
{ AA1.03 Rod control switches 3.6 3.3...............................

j AA1.04 Control rod dr.ve safety rod out limit bypass switch or key . . . . . . . . 3-4* 3-3
j ( AA1.05 Reactor power . turbine power 4.1 4.1.........................

j AA1.06 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.1
j AA1.07 In< ore and ex-core instrumentation 3.8 3.8......................

;
'

i
j AA2. Ability to detennine and interpret the following as they apply to
: the Dropped Control Rod:

(CfR: 43.5 / 45.13)1

i AA2.01 Rod position indwadon to actual rod position 3.7 3.9................

i AA2.02 Signal inputs to rod control system . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8
i AA2.03 Drop' ed rod, using in-core /ex-core instrumentation, in-core or loopp
'

temperature measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.8.

'
AA2.04 Rod motion stops due to dropped rod . . . . . . . . . . . . . . . . . . . . . 3.4* 3.6
AA2.05 Interpretation of computer in-core TC map for dropped rod location 2.5 * 3.2..

r
(

4.2 5 NUREG-1122, Rev.1



. . . _ - _ - . - _ ._ _.._.. _ .. _ _ . _

! APE: 005 In2perable/ Stuck Centrol Rod
1
'IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational Implications of the following concepts as
they apply to Inoperable / Stuck Control Rod:
(CFR 41.8 / 41.10 / 45.3) |

AK1.01 Axial power imhalance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.8
AK1.02 Flux tilt 3.1 3.9 i.......................................

AK1.03 Xenon transient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 36 !
AK1.04 Definitions of axial imbalance, neutron error, power demand, actual

power tracking mode, ICS trackmg . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.4*
AK1.05 Calculation of minimum shutdown margin . . . . . . . . . . . . . . . . . . 3.3 4.1
AK1.06 Bases for power limit, for rod misalignment . . . . . . . . . . . . . . . . . 2.9 3.8

AK2, Knowledge of the interrelations between the Inoperable / Stuck Control |
Rod and the following
(CR 41.7 / 45.7) !,

AK2.01 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5
AK2.02 Brembre, relays, disconnects, and control room

switches . . . . . . . . . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
AK2.03 Metroscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.3 *
AK2.04 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6

AK3. Knowledge of the reasons for the following responses as they apply to
the Inoperable / Stuck Control Rod:
(Cm 41.5,41.10 / 45.6 / 45.13)

AK3.01 Boration and emergency boration in the event of a stuck rod during trip
or normal evolutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3

AK3.02 Rod insertion limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.2
AK3.03 Tech-Spec limits for rod mismatch . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.1
AK3.04 Tech-Spec limits for inoperable rods . . . . . . . . . . . . . . . . . . . . . . 3.4 4.1
AK3.05 Power limits on rod misalignment 3.4 4.2.......................

AK3.06 Actions contained in EOP for inoperable / stuck control rod . . . . . . . . 3.9 4.2

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Inoperable / Stuck Control Rod:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 CRDS 3.6 3.4........................................

AA1.02 Rod selection switches 3.7 3.5..............................

AA1.03 Metroscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 * 3.4*
APE: 005 Inoperable / Stuck Control Rod

AA1.04 Reactor and turbine power . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 3.9
AA1.05 RPI.......................................... 3.4 3.4

AA2. Ability to determine and interpret the following as they apply to
the Inoperable / Stuck Control Rod:
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(CFR: 43.5 / 45.13)

AA2.01 Stuck or inoperable rod from in-core and ex core NIS,
in-core or loop "-~, As measurements 3.3 4.1..................

AA2.02 Difference betweenjog and run rod speeds, oNact on
CRDM of stuck rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 3.0*

AA2.03 Required actions if naore than one rod is stuck or
inoperable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.4

AA2.04 Interpretation of computer in-core TC map for dropped rod location 2.3* 3.4..

!
,

1

|
|

1
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APE: 008 Pressurizer (PZR) VcpOr Space Accid:nt (Relief Valve Stuck |
Open)

'

IMPORTANCE
'

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to a Pressurizer Vapor Space Accident:
(CHL 41.8 / 41.10 / 45.3)

AK1.01 'Ibermodynamics and flow characteristics of open or leek-
! ing valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.7

AK1.02 Change in leak rate with change in pressure 3.1 3.7.................

AK2. Knowledge of the interrelations between the Pressurizer Vapor Space !

Accident and the following:
(CFR 41.7 / 45.7)

AK2.01 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.7
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.7
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.4
AK2.04 Pumps ........................................ 1.9 2.0

AK3. Knowledge of the reasons for the following responses as they apply la,

! the Pressuriser Vapor Space Accident:
(CHL 41.5,41.10 / 45.6 / 45.13)

l AK3.01 Why PZ.h level may come back on scale if RCS is saturated. . . . . . . . 3.7 4.4

i AK3.02 Why PORV or code safety exit temperature is below RCS
| or PZR temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.1

'

AK3.03 Actions contamed in EOP for PZR vapor space accident / LOCA . . . . . 4.1 4.6
AK3.04 RCP tripping requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.6
AK3.05 ECCS ternunation or throtthng criteria 4.0 4.5....................

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Lw * mar Vapor Space Accident:i

(CHL 41.7 / 45.5 / 45.6)
l

AA1.01 PZR spray block valve and PORV block valve . . . . . . . . . . . . . . . . 4.2 4.0
AA1.02 HPI pump to control PZR level / pressure 4.1 3.9

|
...................

| AA1.03 Turbine bypass in manual control to maintain header pressure 2.8 2.6......

| AA1.04 Peedwater pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 * 2.5
AA1.05 LPI System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3
AA1.06 Control of PZR level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6

| AA107 Rescatmg of code safety and PORV . . . . . . . . . . . . . . . . . . . . . . 4.0 4.2
| AA108 PRT level pressure and temperature 3.8 3.8......................

|

!
!

O:
i
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APE : 008 Pressuriser (PZR) Vapor Space Accident (Relief Valve Stuck Open)

AA2. Ability to determine and interpret the following as they apply to
the Pressuriser Vapor Space Accident:

(CIR: 43.5 / 45.13)

AA2.01 RCS pressure and temperature indscators and alarms . . . . . . . . . . . . 3.9 4.2

AA2.02 PZR spray valve position inde=8ars and acoustic monitors 3.9 4.1........

AA2.03 PORV position indic=*ans and acoustic monitors . . . . . . . . . . . . . . . 3.9 3.9

AA2.04 Hif ' e ie computer alarm and alarm type . . . . . . . . . . . . . . 3.2 3.4

AA2.05 PORV isolation (block) valve switches and indicators 3.9 3.9...........

AA2.06 PORV logic control under low-pressure conditions . . . . . . . . . . . . . 3.3 3.6

AA2.07 Feedwater flow indicators and pump controllers . . . . . . . . . . . . . . , 2.4 2.4

AA2.08 Rod position indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

AA2.09 PZR spray block valve controls and indicators . . . . . . . . . . . . . . . . 3.6 3.7

AA2.10 High-pressure iqjection valves and controllers . . . . . . . . . . . . . . . . 3.6 3.6

AA2.11 Turbine bypass header pressure indicators . . . . . . . . . . . . . . . . . . . 2.3 2.4

AA2.12 PZR level indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.7

AA2.13 High-pressure safety injection pump flow indwatar,
a==atar, and controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9

AA2.14 Saturation temperature monitor . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
|

AA2.15 ESP control board, valve controls, and indicators . . . . . . . . . . . . . . 3.9 4.2

AA2.16 RCS in-core thermocouple indicators; use of plant com-
puter for interpretation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1

AA2.17 Steam dump valve controller (position) . . . . . . . . . . . . . . . . . . . . 2.5 2.7

AA2.18 Computer indications for RCS temperature and pressure . . . . . . . . . . 3.0 3.0

AA2.19 PZR spray valve failure, using plant parameters . . . . . . . . . . . . . . . 3.4 3.6

AA2.20 The effect of an open PORV on code safety, based on ,

observation of plant parameters . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6

AA2.21 The feed flow of different chmanals, using the feed
regulator valve controller and indscators . . . . . . . . . . . . . . . . . . . . 2.1 2.2 |

AA2.22 Cc : -- ofloss of pressure in RCS; methods for
evaluating pressure loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.2

AA2.23 Criteria for throttling high-pressure injection after a
small LOCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 4.3

AA2.24 Value at which turbine bypass valve maintains header
pressure after a reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.6

AA2.25 Expected leak rate from open PORV or code safety . . . . . . . . . . . . . 2.8 3.4

AA2.26 Probable PZR steam space leakage paths other than PORV
or code safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4

AA2.27 Effects on indicated PZR pressure and/or level of sens-
ing line leakage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2

AA2.28 Safety parameter display system indications . . . . . . . . . . . . . . . . . . 3.3 * 3.9

AA2.29 The effects of bubble in reactor vessel . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
AA2.30 Inadequate core cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 6.7

|
1

e

i ,

4
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APE : 015/017 Reactor Coolant Pump (RCP) Malfuncthns

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Reactor Coolant Panp Malfunc+1a== (Less of RC hw):
(CR 41.8 / 41.10 / 45.3)

AK1.01 Natural circulation in a nuclear reactor power plant . . . . . . . . . . . . . 4.4 4.6
AK1.02 Cm=== of an RCPS failure . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
AK1.03 The basis for operstmg at a reduced power level when

one RCP is out of aervice 3.0 * 4.0* |............................

AK1.04 Basic steady state thermodynamic relationship between l

RCS loops and S/Gs resulting from unklaarad RCS flow . . . . . . . . . 2.9 3.1*
AK1.05 E5 sets of unbalanced RCS flow on in-core average

temperature, core i=61 =, and quadrant power tilt . . . . . . . . . . . . 2.7 3.3

AK2. Knowledge of the lateMa*iaam between the Manetae Coolant Pump
Malfunctions (Less of RC mw) and the following:
(CR 41.7 / 45.7)

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.6
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
AK2.04 Pumps ........................................ 2.0 2.1
AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
AK2.06 Breaker, relays, and disconnects 1.6 1.7........................

AK2.07 RCP aeals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9
AK2.08 CCWS........................................ 2.6 2.6
AK2.09 RCP flywheel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
AK2.10 RCP indicators and controls . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.8

AK3. Knowledge of the reasons for the following responses as they apply to
the Reactor Coolant Pump Malfunctions (Loss of RC Nw) :
(CR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Potential damage from high wmdmg and/or bearmg temperatures 2.5 3.1....

AK3.02 CCW hoeup and flow paths to RCP oil coolers . . . . . . . . . . . . . . . 3.0 3.1
AK3.03 Sequence of events for manually tripping reactor and

RCP as a result of an RCP malfunction . . . . . . . . . . . . . . . . . . . . 3.7 4.0
AK3.04 Reduction of power to below the steady state power- to-flow limit 3.1* 3.2*...

AK3.05 Shift of T-ave. armaars to the loop with the highest flow . . . . . . . . . . 2.8* 3.0
AK3.06 Performance of a core power map, calculations of quad-

rant power tilt, monitoring of core imh=Imaca 2.4 3.1*................

AK3.07 Ensurms that S/G levels are controlled properly for
natural circulation aakaaca-* 4.1 4.2.........................

APE : 015/017 Reactor Coolant Pump (RCP) Malfunctions

ABLIIY

AA1. Ability to operate and / or monitor the following as they apply to
the Reactor Coolant Pany Malfunctions (Imss of RC hw):
(CR 41.7 / 45.5 / 45.6)
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AA1.01 RCP lube cil system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4
AA1.02 RCP oil reservoir level and alarm indicators . . . . . . . . . . . . . . . . . 2.8 2.7
AA1.03 Reactor trip alarms, switches, and indicators . . . . . . . . . . . . . . . . . 3.7 * 3.8
AA1.04 RCP ventilation cooling fan run indicators . . . . . . . . . . . . . . . . . . 2.5 2.5
AA1.05 RCS flow 3.8 3.8......................................

Q AA1.06 CCWS........................................ 3.1 2.9
AA1.07 RCP seal water iqjection subsystem 3.5 3.4......................

AA1.08 S/G LCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9
AA1.09 RCS temperature detection subsystem . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
AA1.10 RCP ammaan and trip alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.6
AA1.11 RCP on/off and run indicators . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.4
AA1.12 Reactor coolant loop flow meters . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.1
AA1.13 Reactor power level indicators 3.4* 3.4*.........................

AA1.14 Power range remote flux meter . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.0*
AA1.15 High-power / low-flow reactor trip block status lights . . . . . . . . . . . . 3.5* 3.6*
AA1.16 Low-power reactor trip block status lights 3.2* 3.5*..................

AA1.17 Station auxiliary transformer volt-amp meters 2.2* 2.2................

AA1.18 Station auxiliary power supply breakers and indicators . . . . . . . . . . . 2.3 * 2.4
AA1.19 Power transfer confirm lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9* 3.0*
AA1.20 RCP bearmg temperature indicators 2.7 2.7......................

AA1.21 Development of natural circulation flow . . . . . . . . . . . . . . . . . . . . 4.4 4.5
AA1.22 RCP seal failure / malfunction . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.2
AA1.23 RCP vibration 3.1 3.2...................................

AA2. Ability to determine and interpnt the following as they apply to
the baciar Coolant Pump Malfunctions (Loss of RC Mow):
(CFR: 43.5 / 45.13)

AA2.01 Cause of RCP failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.5 *
AA2.02 Abnormalities in RCP air vent flow paths and/or oil cooling system 2.8 3.0..

AA2.03 Temperature differential across the RCP oil cooler . . . . . . . . . . . . . 2.2 2.2
AA2.04 Temperature differential across the RCP air cooler . . . . . . . . . . . . . 1.9 2.1'

AA2.05 Relationship between RCP mmmaan readmgs and RCS aver-
age temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2

AA2.06 Relationship between cooling air flow and oil reservoir
temperature / level for RCP . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.3

AA2.07 Calculstion of expected values of flow in the loop with RCP secured . . 2.1 2.9
AA2.08 When r secure RCPs on high beanng temperature . . . . . . . . . . . . . 3.4 3.5
AA2.09 When to secte RCPs on high stator temperatures . . . . . . . . . . . . . . 3.4 3.5
AA2.10 When to secure RCPs on loss of cooling or seal injection . . . . . . . . . 3.7 3.7
AA2.11 When to jog RCPs during ICC . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.8*

s
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APE: 022 Loss cf Reacter Coolant Mak up

IMPORTANCE
' K/A NO. KNOWLEDGE RO SRO i

1

AK1. Knowledge of the operational implications of the following concepts as '

they apply to Lees of Reactor Coolant Pump Makeup:
CHL 41.8 / 41.10 / 45.3)

AK1.01 Consequences of thermal shock to RCP seals . . . . . . . . . . . . . . . . . 2.8 3.2
AK1.02 Relationship of charging flow to pressure differential

between charging and RCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1
AK1.03 Relationship between charging flow and PZR level . . . . . . . . . . . . . 3.0 3.4
AK1.04 Reason for changing fmm manual to automatic control of

charging flow valve controller . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.0

AK2. Knowledge of the interrelations between the Loss of Fear Coolant
1 Pump Makeup and the following:

(CHL 41.7 / 45.7)

AK2.01 Valves........................................ 2.4 2.4
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
AK2.03 Contro11ers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.3
AK2.04 Pumps ........................................ 2.3 2.3

| AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
AK2.06 Heat exchangers and condensers . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1

AK3. Knowledge of the reasons for the following responses as they apply to
; the Loss of Reactor Coolant Pump Makeup:
| (CHL 41.5,41.10 / 45.6 / 45.13)

,

AK3.01 Adjustment of RCP seal backpressure regulator valve to
obtain normal flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.1

AK3.02 Actions containad in SOPS and EOPs for RCPs, loss of
makeup, loss of charging, and abnormal charging . . . . . . . . . . . . . . 3.5 3.8

AK3.03 Performance of haeup to establish excess letdown after determmmg need 3.1* 3.3
AK3.04 Isolating letdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4
AK3.05 Need to avoid plant transients . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4
AK3.06 RCP thermal barrier cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.3
AK3.07 Isolating charging 3.0* 3.2.................................

|

|
i

1

|
|

|
1

G:

i
|
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; APE: 422 Loss of Reactor Coolant Makeup
,

1

ABILITY

AA1.
'

Ability to operate and / or monitor the following as they apply to;

the 14es of Pancear Coolant Pump Makeup:
(CHL 41.7 / 45.5 / 45.6)

4

; AA1.01 CVCS letdown and charging . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3
1 AA1.02 CVCS charging low flow alarm, sensor, and indicator . . . . . . . . . . . 3.0 2.9
: AA1.03 PZR level trend 3.2 3.2..................................

AA1.04 Speed da===<t controller and running indicators (positive,

i displ=<==aat pump) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
| AA1.05 RCP seal back pressure regulator valves and flow indicators 2.9* 2.8*.......

j AA1.06 CVCS chargmg pump ammatars and runnmg indicators . . . . . . . . . . 2.9 2.7
; AA1.07 Excess letdown <=tain-e isolation valve switches and indicators . . . 2.8* 2.7*
i AA1.08 VCT ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3

AA1.09 RCP seal flows, temperatures, pressures, and vibrations . . . . . . . . . . 3.2 3.3

; AA2. Ability to determina and laterpat the following as they apply to
{ the 14es of Fametar Coolant Pump Makeup:
| (CFR: 43.5 / 45.13)

i AA2.01 Whether chargmg line leak exists . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.8
AA2.02 Chargmg pump p0.1 _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.7
AA2.03 Failures of flow control valve or controller . . . . . . . . . . . . . . . . . . 3.1 3.6

'

; How long PZR level can be maintainad within limits . . . . . . . . . . . . 2.9 3.8AA2.04

3
i
4

i
$

1
1

:

1

!.

}
;

i
:

i
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APE: 024 Emergency Borati:n |

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Emergency Boration:
CIR 41.8 / 41.10 / 45.3)

AK1.01 Relationship between boron addition and change in T-ave . . . . . . . . . 3.4 3.8
AK1.02 Relatinnahip between boron addition and reactor power . . . . . . . . . . 3.6 3.9
AK1.03 Calculation of boration time from volumetric boron

addition and addition rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.9
AK1.04 Low temperature limits for boron concentration . . . . . . . . . . . . . . . 2.8 3.6

AK2. Knowledge of the interrelations between the Emergency Boration and the
following:
(CFR 41.7 / 45.7)

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.5
AK2.04 Pumps 2.6 2.5........................................

AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
AK2.06 Breakers, relays, and di -ts . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

AK3. Knowledge of the reasons for the following responses as they apply to
the Emegency Boration:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 When emergency boration is required . . . . . . . . . . . . . . . . . . . . . 4.1 4.4
AK3.02 Actions contained in EOP for emergency boration . . . . . . . . . . . . . . 4.2 4.4

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Emergency Boration:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Use of spent fuel pool as backup to BWST . . . . . . . . . . . . . . . . . . 2.7 * 3.4*
AA1.02 Boric acid pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.5

AA1.03 Boric acid controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.3
AA1.04 Manual boration valve 3.6* 3.7..............................

AA1.05 Performance of letdown system during emergency boration . . . . . . . . 3.1 3.2

O
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APE: 424 Emergency Boration

AA1.06 BWST ^ ;--rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.1
AA1.07 BWST level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4

'

AA1.08 Pump speed controlled to protect pump seals . . . . . . . . . . . . . . . . . 2.7 * 3.0*
AA1.09 Safety iqjection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5 *
AA1.10 CVCS centrifugal charging pumps . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.4*
AA1.11 B1T suction and recirculation valves . . . . . . . . . . . . . . . . . . . . . . 2.9* 2.7*
AA1.12 Normal boron flow meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.3
AA1.13 Boric acid flow controller 3.2 3.0............................

AA1.14 RCS makeup isolation valve indentars . . . . . . . . . . . . . . . . . . . . . 2.6* 2.4
AA1.15 Boric acid transfer pump speed selector switch and running lights . . . . 3.1 * 2.9*
AA1.16 T eve meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.2
AA1.17 8=-- .ay borate control valve and indicators . . . . . . . . . . . . . . . . 3.9 3.9
AA1.18 Emergency boron flow meter 3.7 * 3.6*..........................

AA1.19 Makeup control cystem selector switch for CVCS isolation valve 3.2* 3.1*....

AA1.20 Manual boration valve and indemenes 3.2* 3.3.....................

AA1.21 CVCS charging pump miniflow isolation valves and indicators . . . . . . 2.8* 2.7*
AA1.22 Safety iqjection valves, switches, flow meters, and indicators . . . . . . . 3.2* 3.2
AA1.23 CVCS centrifugal charging pump switches and indicators . . . . . . . . . 3.3* 3.3*
AA1.24 B1T inlet and outlet valve switches and indicators . . . . . . . . . . . . . . 3.2* 3.1*
AA1.25 Boration valve indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.3
AA1.26 Boric acid storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3

AA2. Ability to detennine and interpret the following as they apply to
the Essergency Beration:
(CER: 43.5 / 45.13)

AA2.01 Whether boron flow and/or MOVs are malfunctioning,
from plant conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8* 4.1

AA2.02 When use of manual boration valve is needed . . . . . . . . . . . . . . . . 3.9 4.4
\ AA2.03 Correlation between boric acid controller setpoint and boric acid flow 2.9* 3.0.

AA2.04 Availability of BWST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 4.2
AA2.05 Amount of boron to add to achieve required SDM 3.3 3.9.............

AA2.06 When boron dilution is taking place . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7

b
P
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APE! 025 Loss cf Residual Heat R msval System (RHRS)

IMPORTANCE
E/A NO. KNOWLEDGE RO SRO

1

|

AK1. Knowledge of the operational implications of the following concepts as '

they apply to Loss of Residual Heat Removal System:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Ims of RHRS during all modes of operation . . . . . . . . . . . . . . . . . 3.9 4.3

AK2. Knowledge of the laterrelations between the Loss of Residual Heat
Removal System and the following:
(CHL 41.7 / 45.7)

1

1

AK2.01 RHR heat exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9 |
AK2.02 LPI or Decay Heat Removal /RHR pumps . . . . . . . . . . . . . . . . . . . 3.2* 3.2
AK2.03 Service water or closed cooling water pumps . . . . . . . . . . . . . . . . . 2.7 2.7
AK2.04 Raw water or sea water pumps 2.4 2.4.........................

AK2.05 Reactor building sump 2.6 2.6..............................

AK2.06 Valves........................................ 2.2 2.1
AK2.07 Sensors and A8e'nts . . . . . . . . . . . . . 2.1 2.2.................

AK2.08 Controllers and positioners . . . . . . . . 2.2 2.2. ................

AK2.09 Pumps . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2................

AK2.10 Motors........................................ 1.8 1.7

AK2.11 Heat exchangers and enahners . . . . . . . . 2.1 * 2.1................

AK2.12 Breakers, relays, and disconnects . . . . . . . 1.7 1.8. ..............

AK3. Knowledge of the reasons for the following 200nses as they apply to
the Loss of Residual Heat Removal Systern: |
(CFR 41.5,41.10 / 45.6 / 45.13) !

AK3.01 Shift to alternate flowpath . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
AK3.02 Isolation of RHR low-pressure piping prior to pressure

increase above specitied level . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.7
AK3.03 Immediate actions contamed in EOP for Loss of RHRS . . . . . . . . . . 3.9 4.1 |

O
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APE: 825 I4ss of Residual Heat Renoval System (RHRS)

ABIIITY

AA1. Ability to operate and / or =aaliar the following as they apply to
the Loss of Residual Heat Removal System:
(CER 41.7 / 45.5 / 45.6)

AA1.01 RCS/RHRS cooldown rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
AA1.02 RCS inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.9
AA1.03 LPI pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3
AA1.04 Closed cooling water pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 2.6
AA1.05 Raw water or sea water pumps 2.7 2.6.........................

AA1.08 RHR cooler inlet and outlet temperature indicators . . . . . . . . . . . . . 2.9* 2.9
AA1.09 LPI pump switches, ammatar, discharge pressure gauge,

flow meter, and indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.1
AA1.10 LPI pump suction valve and discharge valve indicators . . . . . . . . . . . 3.1* 2.9
AA1.11 Reactor building sump 'sevel indicators . . . . . . . . . . . . . . . . . . . . . 2.9 3.0
AA1.12 RCS^ .--e=e indicators 3.6 3.5...........................

AA1.13 SWS radiation monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.6
AAI 14 Waste tank radiation monitors . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 * 2.1
AA1.15 Waste tank level gauges and recorders . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
AA1.16 Service water pump manual switch, flow gauge, running

lights, and ammatars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
AA1.17 Service water block valve indicators and flow valve controllers . . . . . . 2.1 2.0*
AA1.18 LPI header crossannect valve controller and indicators . . . . . . . . . . 2.6* 2.8
AA1.19 Block orifice bypass valve controller and indicators . . . . . . . . . . . . . 2.6* 2.4
AA1.20 HPI pump control switch, indicators, =mmatar running

lights, and flow meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.5
AA1.21 Latdown now indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5
AA1.22 Obtaining of water from BWST for LPI system . . . . . . . . . . . . . . . 2.9* 2.8
AA1.23 RHR heat exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 2.9

AA2. Ability to determins and laterpret the following as they apply to
the Loss of Residual Heat Renoval Systan:
(CFR: 43.5 / 45.13)

AA2.01 Proper amperage of runmng LPI/ decay heat removal /RHR pump (s) . . . 2.7 2.9
AA2.02 Iaakage of reactor coolant from RHR into closed cooling

water system or into reactor building at=amphase . . . . . . . . . . . . . . 3.4 3.8
AA2.03 Increasing reactor building sump level . . . . . . . . . . . . . . . . . . . . . 3.6 3.8
AA2.04 Iecation and isolability of leaks . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 * 3.6
AA2.05 IJmitations on LPI flow and temperature rates of change 3.1* 3.5*.........

AA2.06 Existence of proper RHR overpressure protection . . . . . . . . . . . . . . 3.2* 3.4*
AA2.07 Pump cavitation .................................. 3.4 3.7

1

( )

4.2-17 NUREG-1122, Rev.1

- _ - _ _ _ _ - _ _ _ - _ _ _ .



._ _ _ _, _. _ _ _ __

APE: 026 Loss cf Ccmponent Cooling Water (CCW)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Less of Component Cooling Water:
(CFR 41.8 / 41.10 / 45.3)

AK2. Knowledge of the interrelations between the Loss of Component Cooling
Water and the following:

(CMt 41.7 / 45.7)

AK3. Knowledge of the reasons for the following responses as they apply to
the Loss of Component Cooling Water:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 'Ibe conditions that will initiate the automatic opemng and closing of the
SWS isolation valves to the CCW/ nuclear service water coolers 3.2* 3.5*.....

AK3.02 'Ibe automatic actions (alignmants) within the CCWS/ nuclear service water
resulting from the actuation of the ESFAS . . . . . . . . . . . . . . . . . . 3.6 3.9

AK3.03 Guidance actions contamed in EOP for less of CCW/ nuclear service water 4.0 4.2

AK3.04 Effect on the CCW/ nuclear service water discharge flow header of a
loss of CCW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7

AA1. Ability to operate and / or monitor the following as they apply to
the Loss of Component Cooling Water:
(CHL 41.7 / 45.5 / 45.6)

AA1.01 CCW/ nuclear service water temperature indications . . . . . . . . . . . . . 3.1 3.1
AA1.02 leads on the CCWS in the control room . . . . . . . . . . . . . . . . . . . 3.2 3.3
AA1.03 SWS as a backup to the CCWS . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.6
AA1.04 CRDM high-temperature alarm system . . . . . . . . . . . . . . . . . . . . . 2.7* 2.8
AA1.05 'Ibe CCWS surge tank, including level control and level

alarms, and radiation alarm 3.1 3.1...........................

AA1.06 Control of flow rates to components cooled by the CCWS . . . . . . . . . 2.9 2.9
AA1. 07 Flow rates to the components and systems that are serv-

iced by the CCWS; interactions among the components 2.9 3.0..........

0
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1
!

APE: 426 Loss of Component Cooling W:.ter (CCW) !

AA2. Ability to detennine and interpret the following as they apply to
the IAss of Consponent Cooling Water:

|
(CIR: 43.5 / 45.13)

1
l

AA2.01 Imcation of a leek in the CCWS 2.9 3.5
'

........................

AA2.02 h cause of possible CCW lose 2.9 3.6 ;........................

AA2.03 De valvo lineups necessary to restart the CCWS while bypaesing the
i

portion of the system causing the abnormal condition . . . . . . . . . . . . 2.6 2.9
AA2.04 The monnal values and upper limi*r for the temperatures ;

of the -y - , -- - cooled by CCW . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9*
-

AA2.05 De normal values for CCW-header now rate and the flow
rates to the yh cooled by the CCWS 2.4* 2.5*................

AA2.06 h length of time aAer the loss of CCW flow to a component
before that component may be damaged . . . . . . . . . . . . . . . . . . . . 2.8* 3.1*

l

l
,

l

l

l
i

i

!

i

|

1

|

1

I

l
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APE: 027 Pressurizer Pressure Centrol System (PZR PCS) Malfuncti:n

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as i
they apply to Pressuriser Pressure Control Malfunctions. ;

(CR 41.8 / 41.10 / 45.3) l

1
1
'

AK1.01 Definition of saturation temperature 3.1 3.4......................

AK1.02 Expansion of liquids as temperature increases 2.8 3.1................

AK1.03 I meant heat of vaporization / condensation 2.6 2.9...................

AK2. Knowledge of the interrelations between the Pressurizer Pressure Control
Malfunctions and the following:
(CR 41.7 / 4S 7) :

1

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.6
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.8
AK2.04 Pumps ........................................ 1.9 2.1
AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.0

AK3. Knowledge of the reasons for the following responses as they apply to
the Pressurizer Pressure Control Malfunctions:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Isolation of PZR spray following loss of PZR heaters 3.5 * 3.8...........

AK3.02 Verification of alternate transmitter and/or plant
computer prior to shifting flow chart transmitters . . . . . . . . . . . . . . 2.9* 3.0

AK3.03 Actions contamed in EOP for PZR PCS malfunction . . . . . . . . . . . . 3.7 4.1
AK3.04 Why, if PZR level is lost and then restored, that

pressure recovers much more slowly . . . . . . . . . . . . . . . . . . . . . . 2.8 3.3

ABILTrY

AA1. Ability to operate and / or monitor the following as they apply to
the Pressurizer Pressure Control Malfunctions:
(CR 41.7 / 45.5 / 45.6)

AA1.01 PZR heaters, sprays, and PORVs . . . . . . . . . . . . . . . . . . . . . . . . 4.0 3.9
AA1.02 SCR-controlled heaters in manual mode . . . . . . . . . . . . . . . . . . . . 3.1* 3.0
AA1.03 Pressure control when on a steam bubble . . . . . . . . . . . . . . . . . . . 3.6 3.5
AA1.04 Pressure recovery, using emergency-only heaters 3.9* 3.6..............

AA1.05 Transfer of heaters to backup power supply . . . . . . . . . . . . . . . . . . 3.3* 3.2

O
NUREG-1122, Rev.1 4.2-20

. _ _ _ _ _ _ - _ _ - _ _ - _



_ . _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ .__. ___ _ ._
_

.

1

i
i
1 APE: 427 Pressuriser Pressure Control System (PZR PCS) Malfunction

4 AA2. Ability to determine and laterpret the following as they apply to
i

the Pressuriser Pressure Control Malfunctions:
(CIR: 43.5 / 45.13)

AA2.01 Conditions which will cause an increase in PZR level . . . . . . . . . . . 3.4 3.8,

AA2.02 Nonnal values for RCS pressure 3.8 3.9;'
AA2.03 Effects of RCS pressure changue on key components in plant 3.3 3.4

........................

......

i AA2.04 Tech-Spec limits for RCS pressurs . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.3
AA2.05 PZR heater ^g- ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.3
AA2.06 Conditions requinas plant shutdown . . . . . . . . . . . . . . . . . . . . . . 3.5 3.9
AA2.07 Makeup flow indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
AA2.08 Iatdown flow indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2
AA2.09 Reactor power ................................... 3.5 3.6
AA2.10 PZR heater energiasd/de energued condition . . . . . . . . . . . . . . . . . 3.3 3.6
AA2.11 RCS pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.1

,

AA2.12 PZR ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.8 j
| AA2.13 Seal return flow 2.8 2.9..................................

AA2.14 RCP injection flow 2.8 2.9 |................................

AA2.15 Actions to be taken if PZR pressure matrument fails high . . . . . . . . . 3.7 4.0
AA2.16 Actions to be taken if PZR pressure matnunent fails low 3.6 3.9, ......... i

AA2.17 Allowable RCS temperature difference vs. reactor power 3.1 3.3.........

AA2.18 Operable control chmanal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5
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APE: 028 Pressurizer (PZR) Level Centrol Malfuncti:n

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Pressuriser Level Control Malfun.:tions:
(CR 41.8 / 41.10 / 45.3) |

|

AK1.01 PZR reference leak abnormalities . . . . . . . . . . . . . . . . . . . . . . . . 2.8* 3.1 |

|

AK2. Knowledge of the interrelations between the Pressuriser Level Control
,

Malfunctions and the following: '

(CR 41.7 / 45.7) |

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2 |

AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.7
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
AK2.04 Pumps 2.3 2.4........................................

AK2.05 Hest exchangers and chaan . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
AK2.06 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.1
AK2.07 Breakers, relays, and disennewes . . . . . . . . . . . . . . . . . . . . . . . . 1.8 2.2

AK3. Knowledge of the r==anas for the following responses as they apply to
the Pressurizer Level Control Malfunctions:
(CR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Relationship between the letdown flow rate and capacity
,

ating of orifices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.8 |

AK3.02 Relationships between PZR pressure increase and reactor
makeup /leklown imhalance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2

AK3.03 False indication of PZR level when PORV or spray valve
is open and RCS saturated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.1

AK3.04 Change in PZR level with power change, even though RCS
T-ave. constant, due to loop size difference . . . . . . . . . . . . . . . . . . 2.9* 3.0

AK3.05 Actions contained in EOP for PZR level malfunction. . . . . . . . . . . . . 3.7 4.1

|

|

O'
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APE: 828 Pressudar (PZR) Imel Control Malfunction

ABH.III

AA1. Ability to operate and / or monitor the following as they apply to
the Pressuriser Imel Control Malfunctions:
(C*R 41.7 / 45.5 / 45.6)

AA1.01 PZR level reactor protection bastables . . . . . . . . . . . . . . . . . . . . . 3.8* 3.9
AA1.02 CVCS ........................................ 3.4 3.4
AA1.03 RCP and esal water system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9
AA1.04 ? y-- dve heat exchanger and * , M.-e limits . . . . . . . . . . . . . 2.7 2.8
AA1.05 Initiation of excess letdown per the CVCS . . . . . . . . . . . . . . . . . . 2.8 2.9
AA1.06 M=S of RCS leaks '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6
AA1.07 Charging pumps v.ianata==aca of PZR level (including manual backup) . 3.3 3.3
AA1.08 talac*ia= of an alternate PZR level channel if one has failed . . . . . . . 3.7 3.6

.

AA2. Ability to determine and laterpret the following as they apply to
the Pressuriser Imel Control Malfaaettaa=:
(CFR: 43.5 / 45.13)

AA2.01 PZR level indicators and alarms . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
AA2.02 PZR level as a function of power level or T-eve. including

'^
r. _ --% of malfunction . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.8

AA2.03 Qurging subsystema Aow indicator and controller . . . . . . . . . . . . . . 2.8 3.3
AA2.04 A===atars and runmng indicatars for CVCS charsmg pumps . . . . . . . 2.6 3.1
AA2.05 Plow control valve isolation valve indicatar 2.6 2.7.................

AA2.06 latdown flow indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8
AA2.07 Seal water flow indicator for RCP . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9
AA2.08 PZR level as a function of power level . . . . . . . . . . . . . . . . . . . . 3.1 3.5
AA2.09 Charging and letdown flow capacities . . . . . . . . . . . . . . . . . . . . . 2.9 3.2
AA2.10 Whether the autone. tic mode for PZR level control is

(naceiaming improperly, necessity of shiA to =inau=1 modes . . . . . . . . 3.3 3.4
AA2.11 Lesk in PZR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
AA2.12 Cause for PZR level deviation alarm. controller mal--

function or other instru=iantasiaa. malfunction 3.1 3.5................

AA2.13 'Ibe actual PZR level, given ==+ =- -- " level with an
appropriate graph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.2

AA2.14 'the effect on indicated PZR levels, given a change in
ambient pressure and temperature of reflux boiling . . . . . . . . . . . . . 2.6 2.8

I
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APE: 032 Loss cf Source Ranga Nuclear Instrumentathn

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Loss of Source Range Nuclear Instrumentation:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Effects of voltage changes on performance . . . . . . . . . . . . . . . . . . 2.5 3.1

AK2. Knowledge of the interniations between the Loss of Source Range
Nuclear Instnanentation and the following:
(CFR 41.7 / 45.7)

AK2.01 Power supplies, including proper switch positions . . . . . . . . . . . . . . 2.7 * 3.1
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.7

AK3. Knowledge of the reasons for the following responses as they apply to
the Loss of Source Range Nuclear Instrumentation:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Startup ternunataan on source-range loss . . . . . . . . . . . . . . . . . . . . 3.2 3.6
AK3.02 Omdawe contained in EOP for loss of source-range

nuclear instrummtation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7* 4.1

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Iass of Source Range Nuclear Instrumentation:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Manual restoration of power . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*

1

)
!

I
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APE: 432 Less of Source Range Nuclear Instrumentation

AA2. Ability to determine and interpret the following as they apply to
[ the Loss of Source Range Nuclear Instri==aitatiaat

(CFR: 43.5 / 45.13)

AA2.01 Nonnal/ abnormal power supply operation . . . . . . . . . . . . . . . . . . . 2.6 2.9*
AA2.02 Expected change in source range count rate when rods are moved . . . . 3.6 3.9
AA2.03 Expected values of source range indication when high

voltage is automatically removed . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1*
AA2.04 h= Mary source-range /mteMata-range overlap . . . . . . . . . . . . 3.1 3.5
AA2.05 Nature of abnormality, from rapid survey of control room data 2.9* 3.2*.....

AA2.06 Confir==rian of reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9* 4.1*
AA2.07 Maximum allowable channel diangraamant 2.8 3.4*..................

AA2.08 Testing required if power lost, then restored . . . . . . . . . . . . . . . . . 2.2 3.1
AA2.09 Effect of improper HV settmg . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9

1

|
|

|

1

l
l

i

!
1

|

|
|

|

|

!
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APE: 033 Loss cf Intermediate Range Nuclear Instrumentathn
I
1

IMPORTANCB
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as )
they apply to Loss ofIntennediate Range Nuclear Instranentation: 1

CFR 41.8 / 41.10 / 45.3)

AK1.01 Effects of voltage changes on performance . . . . . . . . . . . . . . . . . . 2.4 2.7

AK2. Knowledge of the interrelations between the Loss ofIntermediate Range
Nuclear Instnanentation and the following:
(Cm 41.7 / 45.7)

AK2.01 Power supplies, including proper switch position . . . . . . . . . . . . . . 2.4 2.9
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6

AK3. Knowledge of the reasons for the following responses as they apply to
the I4es of Intennediate Range Nuclear Instnanentation:
(CR 41.5,41.16 / 45.6 / 45.13)

AK3.01 Tenmaation of startup following loss ofinter== Lata.
range instrumaatation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6

AK3.02 Guidance enatamad in EOP for loss of intermediate-
range instrumaatation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Loss of Intermediate Range Nuclear Instrwnentation:
(Cm 41.7 / 45.5 / 45.6)

AA1.01 Power-available indicators in cabinets or equipment drawers . . . . . . . 2.9 3.1
AA1.02 IAvel trip bypass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.1
AA1.03 Manual restoration of power . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.2

!
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APEt 033 IAes of Intennediate Range Nuclear Instrumentation

AA2. Ability to detennine and laterpret the following as they apply to
the Imes of Intennediate Range Nuclear Instr-*atta=-

,

(CFR: 43.5 / 45.13)

AA2.01 Equivalency between source-range, intenne&ste-range,
and power-range channel readings 3.0 3.5.......................

AA2.02 Indications of unreliable interma&ata-range chanaal
operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.6

AA2.03 Indication of blown fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.1

AA2.04 Satisfactory overlap between source-range,
inter-aaan~ range and power-range instrumentation 3.2 3.6............

AA2.05 Nature of abnormality, from rapid survey of control
room data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.17

AA2.06 Cause of failure of an idMd-range chanaal . . . . . . . . . . . . . . 2.3 2.8*
AA2.07 Conntmation of reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
AA2.08 Intenne&ste range chanaal operability . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
AA2.09 Conditions which allow bypass of an is: - =# " :--.

level trip switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7 *

AA2.10 Tech-Spec limits if both intermediate-range ch=anals
have failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.8 .

|AA2.11 IAss of coWg voltage . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.4
AA2.12 Maximum allowable chmanal disagreement 2.5* 3.1*..................

AA2.13 Testing required if power lost, then restored . . . . . . . . . . . . . . . . . 2.2* 2.8*
.

|
|
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APE 036 Fu21 Handling Incidents

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operadonal implications of the following concepts as
they apply to Fuel Handling Incidents :
CR 41.8 / 41.10 / 45.3)

AK1.01 Radiation exposure hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 4.1
AK1.02 SDM......................................... 3.4 3.8
AK1.03 Indications of approachmg criticality . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3

AK2. Knowledge of the interreladons between the Fuel Handling Incidents and
the following:
(Cm 41.7 / 45.7)

AK2.01 Fuel handling equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.5
AK2.02 Padiation monitoring equipment (portable and installed) . . . . . . . . . . 3.4 3.9

AK3. Knowledge of the reasons for the following responses as they apply to
the Fuel Handling Incidents:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Different inputs that will cause a reactor building evacuation . . . . . . . 3.1 3.7
AK3.02 Interlocks associated with fuel handling equipment 2.9 3.6.............

AK3.03 Guidance contamed in EOP for fuel handling incident . . . . . . . . . . . 3.7 4.1

ABILITY

AA1. Ability to operate and / or mionitor the following as they apply to
the Fuel Handling Incidents:
(CR 41.7 / 45.5 / 45.6)

AA1.01 Reactor buildirg contamment purge ventilation system . . . . . . . . . . . 3.3 3.8
AA1.02 ARM system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.5
AA1.03 Reactor building contamment evacuation alarm mable switch . . . . . . . 3.5 3.9
AA1.04 Fuel handling equipment during an incidet 3.1 3.7.................

AA2. Ability to determine and interpret the following as they apply to
the Fuel Handling Incidents:
(CM: 43.5 / 45.13)

AA2.01 ARM system indications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.9
AA2.02 Occunence of a fuel handling incident . . . . . . . . . . . . . . . . . . . . . 3.4 4.1
AA2.03 Magnitude of potential radioactive release . . . . . . . . . . . . . . . . . . . 3.1* 4.2

1

|
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APE: 037 Steam Generatsr (S/G) Tube Leak

IMPORTANCE
! E/A NO. KNOWLEDGE RO SRO

| AK1. Knowledge of the :;r#m' lagdicatta== of the following concepts as'

they apply to Steam Generator Tube Lenk:
CPR 41.8 / 41.14 / 45.3)

AK1.01 Use of steam tables ................................ 2.9* 3.3
| AK1.02 Imak rate vs. pressure drop ........................... 3.5 3.9

AK2. Knowledge of the laterrelations between the Steam Generator Tube Leak
| and the following:

(CFR 41.7 / 45.7)i

|

| AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.0
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.4
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.2
AK2.04 Punps ........................................ 2.1 2.1
AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
AK2.06 Heat exchangers and condanmars . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 2.5
AK2.07 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0

|

AK3. r :#4 of the reasons for the following responses as they apply to
the Steam Generator Tube Leak:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Collection of raada===** in air ejector monitor due to ils failure . . . 2.3 2.6.

AK3.02 Reset and check of caada===ea air ejector exhaust monitor . . . . . . . . 3.2 3.5| y
AK3.03 Comparison of makeup flow and letdown Row for vanous

modes of operataan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3
AK3.04 Use of " feed and bleed" process . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9
AK3.05 Actions containad in procedures for radiation monitoring,

RCS water inventory halance, S/G tube failure, and plant
shutdown ...................................... 3.7 4.0

AK3.06 Normal operstmg precautions to preclude or minimize
SGTR......................................... 3.6 4.1

AK3.07 Actions containad in EOP for S/G tube leek . . . . . . . . . . . . . . . . . 4.2 4.4
AK3.08 Criteria for securing RCP 4.1 4.3............................

AK3.09 Maximum load change capability of facility 2.7 * 3.1.................

| AK3.10 Automatic actions associated with high radioactivity in S/G sample lines 3.3* 3.7

!
l

!

!
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APE: 037 Steam Generator (S/G) Tube Leak

AA1. Ability to operate and / or monitor the following as they apply to
the Steam Generator Tube Leak:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Maumum controlled depressurization rate for affected S/G . . . . . . . 3.7 3.6
AA1.02 rs= dan ==ta exhaust system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 2.9
AA1.03 Isop isolation valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9
AA1.04 ('<=daa=#a air ejector exhaust radiation monitor and failure indicator . . 3.6 3.9
AA1.05 Radiction monitor for munhary buddag exhaust prnea==aa 3.3 3.5........

AA1.06 Main steam line rad monitor meters 3. 8 * 3.9*......................

AA1.07 CVCS letdown flow indicator . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.2
AA1.08 Chargmg flow indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.1
AA1.09 RCS toop pmssure indicators 3.3 3.2..........................

AA1.10 CVCS makeup tank level indicator . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
AA1.11 PZR level indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.3
AA1.12 Control panel power range channal recorders . . . . . 2.3 * 2.5 *...........

AA1.13 S/G blowdown radiation' monitors 3.9 4.0.......................

AA2. Ability to determine and interpret the following as they apply to
the Siteam Generator Tube Leak:
(CFR: 43.5 / 45.13)

AA2.01 Unusual randings of the monitors; steps needed to verify readmgs . . . . 3.0 3.4
AA2.02 Agreement / disagreement among redundant radiation monitors . . . . . . . 3.4 3.9
AA2.03 'Ihat the expected indication on main steam lines from

the S/Gs rhould show increasing radiation levels 3.4 3.9..............

AA2.04 Comparison of RCS fluid inputs and outputs, to detect leaks . . . . . . . 3.4 3.7
AA2.05 Past history of leakage with current problem . . . . . . . . . . . . . . . . . 2.8 3.3
AA2.06 S/O tube failure 4.3 4.5..................................

AA2.07 Flowpath for dilution of ejector exhaust air . . . . . . . . . . . . . . . . . . 3.1 3.6 '

AA2.08 Failure of Condensate air ejector exhaust monitor . . . . . . . . . . . . . . 2.8 3.3
AA2.09 System status, using independent randings from redundant

randanasta air ejector exhaust monitor . . . . . . . . . . . . . . . . . . . . 2. 8 * 3.4*
AA2.10 Tech-Spec limits for RCS leakage . . . . . . . . . . . . . . . . . . . . . . . . 3.2 4.1
AA2.11 When to isolate one or more S/Gs . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8*
AA2.12 Flow rate of lesk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 4.1
AA2.13 Which S/G is leaking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
AA2.14 Actior.s to be taken if S/G goes solid and water enters steam lines . . . . 4.0 4.4
AA2.15 Magnitude of atmospheric radioactive release if cool-down must be

completed using steam dump or atmospheric reliefs . . . . . . . . . . . . . 3.4* 4.2
AA2.16 Pressure at which to maintain RCS during S/G cooldown . . . . . . . . . 4.1 4.3

O
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APE: 040 Steam Line Rupture

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. v- -it; of the :;:-E"-: - ' impIIentiaan of the fouowing concepts as--

they apply to Steam Ilne Rupture:
(CR 41.4 / 41.10 / 45.3)

AK1.01 C-- -- - - -- - - == of PTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4-

AK1.02 Iank rate versus pressure change . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
AK1.03 RCS shrink and ---- ;--- - depressurization . . . . . . . . . . . . . . . . . 3.8 4.2
AK1.04 Nil ductility temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.6
AK1.05 Reactivity effects of cooldown . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.4
AK1.06 Highg steam line break considerations . . . . . . . . . . . . . . . . . 3.7 3.8
AK1.07 Effects of feedwater introduction on dry S/O . . . . . . . . . . . . . . . . . 3.4 4.2

AK2. KnowW of the interral=*tana between the Steam Line Rupture and the
followins:
(CR 41.7 / 45.7)

AK2.01 Valves........................................ 2.6* 2.5
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6* 2.6
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4
AK2.04 Pumps 2.0 2.1.........................................

AK2.05 Breakere, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
|AK2.06 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

1
'

AK3. r ; :t: of the reasons for the following responses as they apply to
the Steam Line Rupture:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Operation of steem line isolation valves . . . . . . . . . . . . . . . . . . . . 4.2 4.5
AK3.02 ESPAS initiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 4.4
AK3.03 Steam line non-retum valves . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.5*
AK3.04 Actions contained in EOPs for steam line rupture . . . . . . . . . . . . . . 4.5 4.7
AK3.05 Airlock leak tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.3
AK3.06 Containmant temperature and pressure considerations . . . . . . . . . . . . 3.4 3.9
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APE: 040 Steam Line Rupture

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Steam Line Rupture:
(CMt 41.7 / 45.5 / 45.6)

AA1.01 Manual and automatic ESPAS initiation . . . . . . . . . . . . . . . . . . . . 4.6 4.6
AA1.02 Feedwater isolation 4.5 4.5................................

AA1.03 Isolation of one steam line from header . . . . . . . . . . . . . . . . . . . . 4.3 4.3
AA1.04 Isolation of all steam lines from header . . . . . . . . . . . . . . . . . . . . 4.3 4.3
AA1.05 Manual and automatic RPS trip initiation . . . . . . . . . . . . . . . . . . . 4.5 4.5
AA1.06 S/G and steam line pressures and flows . . . . . . . . . . . . . . . . . . . . 4.0 4.1
AA1.07 Steam pressures and flow rates via computer, safety

parameter display system, and other indications . . . . . . . . . . . . . . . 3.4* 3.7
AA1.08 Normal operstmg steam parameters, as a function of power . . . . . . . . 3.6 3.7
AA1.09 Setpoints of main steam safety and PORVs . . . . . . . . . . . . . . . . . . 3.4* 3.4
AA1.10 AFW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
AA1.11 M FW system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.1*
AA1.12 RCS pressure and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2

,

AA1.13 Steam line isolation valve indications 4.2 4.2 |.....................

AA1.14 Nuclear instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.2
AA1.15 T-ave. protection indicators 3.9* 3.8*...........................

AA1.16 Reactor coolant loop delta temperature gauges . . . . . . . . . . . . . . . . 3.4 3.4*
AA1.17 Reactor trip breaker indicators . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.3

,

|
AA1.18 Control rod position indicators 4.2 4.2.........................

AA1.19 Postaccident monitoring panel indicators 3.8* 3.9...................

AA1.20 Contammant pressure and temperature trends . . . . . . . . . . . . . . . . . 4.1 4.2
AA1.21 Vibration alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.5
AA1.22 Load sequencer status lights . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 3.0* |
AA1.23 All pressure gauges per steam generator (for pressure drop) . . . . . . . . 3.6 3.5
AA1.24 Main steam header pressure gauges . . . . . . . . . . . . . . . . . . . . . . . 3.8 3.8

AA2. Ability to determine and interpret the following as they apply to
the Steam Line Rupture:
(CHt: 43.5 / 45.13)

AA2.01 Occurrence and location of a steam line rupture from
pressure and flow indications 4.2 4.7..........................

AA2.02 Conditions requiring a reactor trip . . . . . . . . . . . . . . . . . . . . . . . 4.6 4.7
AA2.03 Difference between steam line rupture and LOCA . . . . . . . . . . . . . . 4.6 4.7
AA2.04 Conditions requiring ESPAS initiation . . . . . . . . . . . . . . . . . . . . . 4.5 4.7
AA2.05 When ESPAS systems may be secured . . . . . . . . . . . . . . . . . . . . . 4.1 4.5

O
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APE: 051 Loss of Condenser Vacuum
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AKl. Knowledge of the operational implications of the following concepts as
they apply to IAss of Condansar Vacuum:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Relationship of enndansar vacuua.oc sculatmg water,
flow rate, and temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4 *

AK2. Knowledge of the inWatinas between the Loss of rand-mar Vacumn
and the following:
(CHL 41.7 / 45.7)

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
AK2.02 Controllen and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6
AK2.03 Pumps 1.6 1.5........................................

AK2.04 Motors........................................ 1.6 1.5
AK2.05 Heat exchangers and co-s......................... 1.7* 1.6
AK2.06 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.5
AK2.07 Stamm jet air ejectors and vacuum pumps . . . . . . . . . . . . . . . . . . . 1.9* 1.7

AK3. Knowledge of the - for the following responses as they apply to
the I4ss of Cand-mar Vaan=a:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Iess of steam dump capability upon loss of cnndannar(
vacuum........................................ 2. 8 * 3.1*

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the Loss of Condenser Vacuen:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 enndannar vacuum pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 1.9
AA1.02 CA - vacuum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.2*
AA1.03 Gland steam beader pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 1.9

AA1.04 Rod position 2.5 * 2.5 *....................................

AA1.05 Turbine header pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8* 1.7
AA1.06 Turbine throttle and governor valves position 2.0* 2.0................

AA1.07 Feedwater flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.2*
AA1.08 Air ejector steam supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.1
AA1.09 Circulatmg water system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.0

\
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APE: 051 Loss of Condenser Vacumn

AA2. Ability to determine and laterpret the following as they apply to
the Loss of Condenser Vacuum:
(CMt: 43.5 / 45.13)

AA2.01 Cause for low vacuum condition . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.7 *
AA2.02 Conditions requmng reactor and/or turbine trip . . . . . . . . . . . . . . . 3.9 4.1

,1
I
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O
|
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|

|
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1

1
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APE: 054 Loss of Main Feedwater (MFW)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operatia==I implications of the following concepts as
they apply to Loss of Main Feedwater CRW):
(CFR 41.8 / 41.10 / 45.3)

AK1.01 MFW line break depressurizes the S/G (simdar to a steam

1ine break) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
AK1.02 Effects of feedwater introduction on dry S/G . . . . . . . . . . . . . . . . . 3.6 4.2

AK2. V;":' : of the laterrelations between the Loss of Main Feedwater (MfW);
and the following:
(CPR 41.7 / 45.7)

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.3
AK2.02 Controller and positioners 2.2* 2.2............................ ;

AK2.03 Pumps ........................................ 2.1 2.2 :

AK2.04 Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.0
AK2.05 Heat exchangers and condensers . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1 |

|
Ax2.06 3,eate,s. ,eisys, and m-ts . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.,

Ax2.07 S_nd detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2

AK3. Fz-caw of the reasons for the following responses as they apply to
the Loss of Main Feedwater (MfW):
(CIR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Reactor and/or turbine trip, manual and automatic 4.1 4.4.............

AK3.02 Matching of feedwater and steam flows . . . . . . . . . . . . . . . . . . . . 3.4* 3.7 *
AK3.03 Manual control of AFW flow control valves . . . . . . . . . . . . . . . . . 3.8 4.1
AK3.04 Actions contained in EOPs for loss of MFW . . . . . . . . . . . . . . . . . 4.4 4.6
AK3.05 HPI/PORV cycling upon total feedwater loss . . . . . . . . . . . . . . . . . 4.6 4.7

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the IAes of Main Feedwater (MFW):
(CFR 41.7 / 45.5 / 45.6)

AA1.01 AFW controls, including the use of alternate AFW sources . . . . . . . . 4.5 4.4
AA1.02 Manual startup of electric and steam-driven AFW pumps 4.4 4.4.........

AA1.03 AFW auxiliaries, including oil cooling water supply . . . . . . . . . . . . 3.5 3.7
AA1.04 HPI, under total feedwater loss conditions 4.4 4.5..................
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I APE: 654 Loss of Main Feedwater (MFW)
|

AA2. Ability to detennine and interpret the following as they apply to
i the Loss of Main Feedwater (MFW):

(CFR: 43.5 / 45.13).

AA2.01 Occurrence of reactor and/or turbine trip . . . . . . . . . . . . . . . . . . . 4.3 4.4

AA2.02 Differentiation between loss of all MFW and trip of one MFW pump 4.1 4.4,

AA2.03 Conditions and reasons for AFW pump startup 4.1 4.2...............

AA2.04 Proper operation of AFW pumps and regulating valves 4.2 4.3..........
i

| AA2.05 Status of MFW pumps, regulating and stop valves 3.5 3.7.............

AA2.06 AFW adjustments n-W to maintain proper T-ave. and S/G level 4.0 4.3'
...

: AA2.07 Reactor trip first-out panel indicator . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.9
'

AA2.08 Steam flow-feed trend recorder . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.3*

i
l

,

1

O

O
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APE: 056 Loss of OffSite Power

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO |

I|d Knowledge of the =2'm' implications of the following concepts as )AK1. -

they apply to Loss of Offsite Power: )
CFR 41.8 / 41.10 / 45.3)

AK1.01 Principle of coolmg by natural convection 3.7 4.2..................

AK1.02 Definition of terms: volts, watts, amp, degrees F, 95,
peig, aches of mercury, gpm . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1

AK1.03 Definition of subcooling: use of steam tables to deterame it . . . . . . . 3.1* 3.4*
AK1.04 Definition of saturation conditions, implication for the systems . . . . . . 3.1* 3.2*

AK2. Knowledge of the interrelations between the Loss of Offsite Power and the
following:
(CHL 41.7 / 45.7)

AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.8
AK2.02 Sensors, detectors, and indicators . . . . . . . . . . . . . . . . . . . . . . . . 2.0* 1.9
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9
AK2.04 Pumps........................................ 1.7 1.7
AK2.05 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
AK2.06 Heat exchangers and maA==ars . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
AK2.07 Demmeralizers and ion exchangers . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.6

i AK2.08 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.1

AK3. Knowledge of the reescas for the following responses as they apply to
the IAes of Offsite Power:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Order and time to initiation of power for the load
3.5 3.9sequencer ......................................

AK3.02 Actions contained in EOP for loss of offsite power . . . . . . . . . . . . . 4.4 4.7

|
AA1. Ability to operate and / or monitor the following as they apply to

'

the Loss of Offsite Power:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Power relief controllers to maintain no-load T-eve 4.0* 3.8.............

AA1.02 ESP bus synchromzation select switch to close bus tie breakers 4.0* 3.9.....

AA1.C3 Adjustemt of ED/G load by selectively energizing PZR backup heaters 3.2* 3.3*
AA1.04 Adjustmant of speed of ED/G to maintain frequency and voltage levels . 3.2 3.1
AA1.05 Initiation (manual) of safety injection process 3.8 3.9................

AA1.06 Safety injection pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6*
AA1.07 Service water pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.2*
AA1.08 HVAC chill water pump and unit . . . . . . . . . . . . . . . . . . . . . . . . 2.5* 2.5
AA1.09 CCW pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3
AA1.10 Auxiliary / emergency feedwater pump (motor driven) . . . . . . . . . . . . 4.3 4.3
AA1.11 HPI system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7

,

AA1.12 Reactor building cooling unit 3.2 3.3- ..........................

APE: 056 Loss of Offsite Power

' AA1.13 Fuel handhng buddag exhaust fan . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.2
; AA1.14 Relay room cooling unit 2.3 * 2.3 *.............................
' AA1.15 Service water booster pump . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9*

4.2-37 NUREG-1122, Rev.1

.



- _ . -__ _ _ _ _ _._ _ _ . . _ __ ___

AA1.16 ESP switch gear room cooling unit . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.5
AA1.17 Service water building normal ventilation supply fan . . . . . . . . . . . . 2.38 2.4 *
AA1.18 Control room normal ventilation supply fan 3.2 3.2.................

AA1.19 Bauery room ventilation exhaust fan . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4*
AA1.20 Speed switch room ventilation fan 3.0* 3.0*.......................

AA1.21 Reset of the ESP load sequencers . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.3*
AA1.22 Main turbine tube oil system . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9
AA1.23 Turbine turning gear (manually) . . . . . . . . . . . . . . . . . . . . . . . . . 1.9* 1.9
AA1.24 Plant computer, to call up in core temperature monitoring group . . . . . 2.9 * 3.0*
AA1.25 Main steam supply valve control switch . . . . . . . . . . . . . . . . . . . . 2.9* 2.9*
AA1.26 Circuit breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.6
AA1.27 Normal letdown isolation valve . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.3
AA1.28 SWS flow control valve for the CCW cooler to control

CCW outlet temperature 3.1* 3.1.. ..........................

AA1.29 CCW heat exchanger temperature control valves . . . . . . . . . . . . . . . 2.7 2.7
AA1.30 AFW flow control valve operstmg switches 3.5 3.6.................

AA1.31 PZR heater group control switches . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.3
AA1.32 PZR PORV hand switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.4
AA1.33 PORV block valve control switch . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
AA1.34 Normal makeup flow controller . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.8
AA1.35 Control switches for the reactor makaup water pump .' . . . . . . . . . . . 2.3 * 2.3
AA1.36 Gland seal and condenser air removal systems . . . . . . . . . . . . . . . . 1.8 1.8
AA1.37 Instrument air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.5

AA2. Ability to detennine and interpret the following as they apply to
the Less of Offsite Power:
(CFR: 43.5 / 45.13)

AA2.01 PORV controller indicator and setpoint . . . . . . . . . . . . . . . . . . . . 3.3* 3.4
AA2.02 ESF load sequencer status lights 3.5* 3.6*........................
AA2.03 Operational status of safety injection pump . . . . . . . . . . . . . . . . . . 3.8 3.9
AA2.04 Operational status of service water pump . . . . . . . . . . . . . . . . . . . 3.5 3.7
AA2.05 Operational status of HVAC chill water pump . . . . . . . . . . . . . . . . 2.6* 2. 8 *
AA2.06 Operational status of CCW pump . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
AA2.07 Operational status of emergency feedwater pump (motor driven) . . . . . 4.2 4.3
AA2.08 Operational status of fuel-handling building exhaust fan . . . . . . . . . . 2.2 2.3 *
AA2.09 Operational status of reactor building cooling unit . . . . . . . . . . . . . . 2.7 2.9
AA2.10 Operational status of relay room cooling unit . . . . . . . . . . . . . . . . . 2.0* 2.2*
AA2.11 Operational status of service water booster pump . . . . . . . . . . . . . . 2.9* 2.9*
AA2.12 Operational status of ESF switch gear room cooling unit 2.4* 2.6 *.........

AA2.13 Operational status of ventilation supply fans for the
service water building, control room and battery room . . . . . . . . . . . 2.5 2.6

AA2.14 Operational status of ED/Gs (A and B) . . . . . . . . . . . . . . . . . . . . 4.4 4.6
AA2.15 Operational status of main generator emergency beanng oil pumps 1.9 2.1...

AA2.16 Operational status of feedwater pump turbine emergency oil pumps . . . 1. 9* 2.1*
AA2.17 Operational status of PZR backup heaters . . . . . . . . . . . . . . . . . . . 3.4 3.6
AA2.18 Reactor coolant temperature, pressure, and PZR level recorders . . . . . 3.8 4.0
APE: 056 Loss of Offsite Power

AA2.19 T-cold and T-hot indicators (wide range) . . . . . . . . . . . . . . . . . . . 4.0 4.2
AA2.20 AFW flow indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
AA2.21 ED/O frequency and voltage indicators 3.6 3.8....................

AA2.22 Emergency tube oil pump indicators and low-pressure alarms on ED/O . 3.4 3.6
AA2.23 Turbine trip-reactor button and indicator 3.7 3.9...................

AA2.24 CCW pump ammater, flowmeter and run indicator . . . . . . . . . . . . . 3.0 3.1
AA2 25 Emergency feedwater ammeter and flowmeter . . . . . . . . . . . . . . . . 3.9 4.0
AA2 26 Reactor building cooling unit ammeter and run indicator . . . . . . . . . . 2.2* 2.4 *
AA2.27 Fuel-handling building exhaust fan indicator . . . . . . . . . . . . . . . . . 1. 8 * 1.9*
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AA2.28 Auxiliary building gas treat =aat indicator . . . . . . . . . . . . . . . . . . . 2.28 2.6*
AA2.29 Service water booster pump ===atar and flowmster . . . . . . . . . . . . 3.0* 3.2*
AA2.30 Switch gear room cooling unit run indicator . . . . . . . . . . . . . . . . . 2.0 2.2
AA2.31 Vaatdanian supply fan and run indicators for the ser-

vice water building, control room and battery room . . . . . . . . . . . . . 2.1 2.2
AA2.32 Trenaient trend of coolant temperature toward no-load T-eve . . . . . . . 4.3 4.3
AA2.33 ESP ch===ala, A and B breaker-trip alarms, i=Acatars

and bus voltage indicasars . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.67 3.7
AA2.34 Rod bottom lights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
AA2.35 Reactor trip alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
AA2.36 Turbane stop valve indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
AA2.37 ED/G indicators for the following: voltage, frequency,

load, load-status, and closure of bus tie breakers 3.7 * 3.8..............

AA2.38 load sequencer status lights . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7* 3.8
AA2.39 Safety iqjection pump ammeter and flowester . . . . . . . . . . . . . . . . 3.5* 3.6
AA2.40 Service water pump ===anar and flowmeter . . . . . . . . . . . . . . . . . 3.3 3.4
AA2.41 HVAC chill water pump run and alarm indicators . . . . . . . . . . . . . . 2.3 2.3 *
AA2.42 Occurrence of a reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.1
AA2.43 Occurrence of a turbine trip . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
AA2.44 Indications of loss of offsite power . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5
AA2.45 T=Acasars to assess status of ESP breakers (tripped /

not-tripped) and validity of alarms (false /not-false) . . . . . . . . . . . . . 3.6* 3.9
AA2.46 *1 hat the ED/Gs have started automatically and that the

bus tie breakers are closed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4
AA2.47 Proper operation of the ED/G load sequencer . . . . . . . . . . . . . . . . 3.8 3.9
AA2.48 Reactor coolant temperstwo, pressure, and PZR level

following a power outage tr===iaat 4.3 4.4.......................

AA2.49 Naaa====tial equipment to be secured to avoid overload of ED/Os . . . . 3.0 3.4
AA2.50 *1 hat load and VAR limits, alarm setpoints, frequency

and voltage limits for ED/Os are not being exceeded . . . . . . . . . . . . 2. 8 * 3.1
AA2.51 _T, (core, heat exchanger, etc.) . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.4*
AA2.52 PZR level reqmrod for a given power level . . . . . . . . . . . . . . . . . . 2.6* 2.8*
AA2.53 Status of emergency bus undar voltage relays 2.9 3.2................

AA2.54 Bseeker position (remote and local) . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.0
AA2.55 Subcooled margin monitors 3.8 3.9...........................

AA2.56 RCS T-ave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.7
AA2.57 RCS hot-leg and cold-leg temperatures . . . . . . . . . . . . . . . . . . . . . 3.9 4.1
AA2.58 Air compressors (indicating lights) . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.6*
AA2.59 Gland seal pressure gauge 1.5 1.6............................

AA2.60 MSIV open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9*
AA2.61 Caosensate pump 1.6 1.7.................................

AP2: 656 Loss of Offsite Power

AA2.62 Breaker for feedwater pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.9*
AA2.63 Feedwater heater drain pump breaker trip . . . . . . . . . . . . . . . . . . . 1.5 1.5
AA2.64 Circulaims water pump switch . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7
AA2.65 Screen wash pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.7
AA2.66 CVCS charging flow 3.2 3.4...............................

AA2.67 Seal injection flow (for the RCPs) . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
AA2.68 CVCS letdown flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.9
AA2.69 Valve position 2.3 * 2.5 *...................................

AA2.70 Reactor building CCW Q.a.te . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.2
AA2.71 Turbane service water heat exchange . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7
AA2.72 Auxiliary feed flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
AA2.73 PZR hester on/off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6
AA2.74 PORV position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.7
AA2.'F5 CVCS makeup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
AA2.76 Reactor makaup water pump (mamng) . . . . . . . . . . . . . . . . . . . . . 2.6 2.6

l
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AA2.77 Auxiliary feed pump (runmng) 4.1 4.4.........................

AA2.78 D us voltmeters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
AA2.79 Turbine turmng gear stattis light 1.7 1.7........................

AA2.80 Input / output voltage alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1* 2.2*
,

| AA2.81 S/G level meter scale and pressure gauge . . . . . . . . . . . . . . . . . . . 3.7 3.8
AA2.82 Temperatures displayed on plant computer CRT monitor . . . . . . . . . . 2.6 2.7
AA2.83 Instrummt air pressure gauge . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 3.0
AA2.84 Turbine beenng pressure meter . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.8

AA2.85 randanmar vacuum gauge readmgs . . . . . . . . . . . . . . . . . . . . . . . 1.8 * 1.9*
AA2.86 Main steam pressure meter scale 2.7 * 2.7 *........................

AA2.87 Circulation water pump amrmdar readmgs . . . . . . . . . . . . . . . . . . . 1.6 1.6

AA2.88 N==ary S/G water level for natural circulation . . . . . . . . . . . . . . 4.1 4.2

i
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APE: 057 less cf Vital AC Electrical Instrument Bus.
J

!
1 IMPORTANCE
a

K/A NO. KNOWLEDGE RO SRO
.

AK1. Knowledge of the operational implications of the following concepts as
i they apply to Loss of Vital AC Instrument Bus:
j (CR 41.8 / 41.10 / 45.3)
i

l AK2. Knowledge of the laterrelations between the Loss of Vital AC Instr ==*=*
j Bus and the following:
) (Cm 41.7 / 45.7)
i
: AK2.01 Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1

'. AK2.02 Sensors, de(petors, and indicators . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.3*
AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.4

i AK2.04 Pumps ........................................ 2.0 1.9

AK2.05 Breskers, relays and disconnects 2.2* 2.3........................

AK3. Knowledge of the reasons for the following responses as they apply to
the IAss of Vital AC Instrument Bus:
(CFR 41.5,41.14 / 45.6 / 45.13)

AK3.01 Actions <=*=ina<I in EOP for loss of vital ac electncal instrument bus . 4.1 4.4

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the IAes of Vital AC Instrument Bus:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Manual inverter swapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 3.7

AA1.02 Manual control of PZR level 3.8 3.7..........................

AA1.03 Feedwater pump speed to control pressure and level in S/G . . . . . . . . 3.6* 3.6

AA1.04 RWST and VCr valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.6

AA1.05 Backup instrument indications . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4

AA1.06 Manual control of components for which automatic control is lost . . . . 3.5 35

|-

|
|
|
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APE: 857 Loss of Vital AC Electrical Instrument Bus

AA2. Ability to determine and interpret the following as they apply to
the Loss of Vital AC Instrument Bus:

,| (CFR: 43.5 / 45.13)
.

1

AA2.01 Safety iqjection tank pressure and level indicators . . . . . . . . . . . . . . 3.7 3.8
AA202 Core flood tank pressure and level indicators . . . . . . . . . . . . . . . . . 3.7 * 3.8*,

AA2 03 RPS panel alarm annunciators and trip indicators . . . . . . . . . . . . . . 3.7 3.9
AA2.04 ESF system panel alarm annunciators and chann*J status indicators . . . 3.7 4.0

i AA2.05 S/G pressure and level meters . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.8
AA2.06 AC instrument bus alarms for the inverter and alternate power source . . 3.2 3.7
AA2.07 Valve indicator of charging pump suction valve from RWST . . . . . . . 3.3 3.5
AA2 08 Reactor power digital display and remote flux meter . . . . . . . . . . . . 3.4 3.5

i AA2 09 T-ave. and T-ref, chart recorder . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 3.4*
AA2.10 Turbine load limiter control . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 2.5'
AA2.11 Main feed pump running indicator and controller . . . . . . . . . .* . . . . 2.9* 3.0*'
AA2.12 PZR level controller, instrumentation, and heater indications . . . . . . . 3.5 3.7'
AA2.13 VCT level and pressure indicators and recorders . . . . . . . . . . . . . . . 3.0 3.4

j AA2.14 That substitute power sources have come on line on a loss of initial ac . 3.2 3.6
AA2.15 That a loss of ac has occurred . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 4.1

'

1 AA2.16 Normal and abnormal PZR level for various modes of plant operation . 3.0 3.1
j AA2.17 System and component status, using local or remote controls . . . . . . . 3.1 3.4
1 AA2.18 The indicator, valve, breaker, or damper position which
. will occur on a loss of power . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.1
|| AA2.19 The plant automatic actions that will occur on the loss
; of a vital ac electrical instrument bus 4.0 4.3.....................

AA2.20 Interlocks in effect on loss of ac vital electrical instrument bus that must be!

bypassed to restore normal equipment operation . . . . . . . . . . . . . . . 3.6 3.9

O;
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APE: 058 Loss cf DC Power

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational Implications of the fouowing concepts as
they apply to Loss of DC Power:
(CR 41.8 / 41.10 / 45.3)

AK1.01 Battery charger equipment and instrumentation . . . . . . . . . . . . . . . . 2.8 3.1*
AK1.02 Electrical units: volts, amps, and dc . . . . . . . . . . . . . . . . . . . . . . 2.0 2.3

AK2. Knowledge of the interrelations between the Loss of DC Power and the
following:
(CER 41.7 / 45.7)

AK2.01 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.2
AK2.02 Breakers, relays, and dwanneta 2.2* 2.4*........................

AK3. Knowledge of the reasons for the following responses as they apply to
the IAes of DC Power:
(CFR 41.5,41.10 / 45.6 / 45.1)

AK3.01 Use of de control power by D/Os . . . . . . . . . . . . . . . . . . . . . . . . 3.4* 3.7
AK3.02 Actaons matainad in EOP for loss of de power . . . . . . . . . . . . . . . 4.0 4.2

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the IAss of DC Power:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Cross-tie of the affected de bus with the alternate supply 3.4* 3.5.........

AA1.02 Static inverter de input breaker, frequency meter, ac
output breaker, and ground fault detector . . . . . . . . . . . . . . . . . . . 3.1* 3.1

AA1.03 Vital and bettery bus compnamata . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.3

AA2. Ability to determine and interpret the following u they apply to
the Loss of DC Power:
(CER: 43.5 / 45.13)

AA2.01 '1 hat a loss of de power has occurred; verification that
substitute power sources have come o=2 line . . . . . . . . . . . . . . . . . . 3.7 4.1

AA202 125V de bus voltage, low / critical low, alarm . . . . . . . . . . . . . . . . . 3.3* 3.6
AA2 03 DC loads lost; impact on ability to operate and monitor plant systems 3.5 3.9.

\.
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APE: 059 Accidental Liquid Radwaste Releas3

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Accidental Liquid Radwaste Ph:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Types of radiation, their units of intensity and the
location of the sources of radiation in a nuclear power plant 2.7 3.1.......

AK1.02 Biological effects on humann of various types of radiation, exposure levels
that are acceptable for nuclear power plant personnel, and the units used for
radiation-intensity snessurements and for radiation exposure levels . . . . 2.6 3.2*

AK1.03 Effects of placing a radioactive source near a radiation anonitor; in particular,
near a radioactive-liquid radiation monitor . . . . . . . . . . . . . . . . . . 2.3 2.9 *

AK1.04 h relationship between background radiation intensity
and the alarm setpoints on a radioactive liquid monitor . . . . . . . . . . . 2.3 2.9*

AK1.05 h calculation of offsite doses due to a release from the power plant . . 2.6 * 3.6*

AK2. Knowledge of the interrelations between the Accidental Liquid Radwaste
Release and the following:
(CFR 41.7 / 45.7)

.

l

AK2.01 Radioactive-liquid monitors 2.7 2.8 '
...........................

AK2.02 Radioactive-gas monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7
AK2.03 Valves........................................ 2.0 2.0
AK2.04 Sensors, detectors, and indicators . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9

,

AK3. Knowledge of the reasons for the following responses as they apply to
the Accidental Liquid Radwaste Release:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Termmation of a release of radioactive liquid 3.5 3.9................

AK3.02 Implementation of E-plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 4.5
AK3.03 Declaration that a radioactive-liquid monitor is inoperable . . . . . . . . . 3.0 3.7
AK3.04 Actions contained in EOP for accidental liquid radioactive-waste release 3.8 4.3

|

|

|
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APE: 059 Accidental Liquid Radiscctive-Waste Release

ABRITY

AA1. Ability to operate and / or monitor the following as they apply to
the Accidental Liquid Radweste Release:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Radaoactive-liquid monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.5
AA1.02 ARM aystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.4
AA1.03 Flow rate controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0* 2.9

AA2. Ability to determine and interpret the following as they apply to
the Accidental Liquid Radwaste Release:
(CFR: 43.5 / 45.13)

AA2.01 h faalure-indacation light anangement for a
radioactive-liquid monitor 3.2 3.5............................

AA2.02 h permit for liquid radioactive-weste release . . . . . . . . . . . . . . . . 2.9 3.9 1

AA2.03 Failure modes, their symptoms, and the causes of
mislandmr indacations on a radioactive-liquid monitor . . . . . . . . . . . 3.1 3.6

AA2.04 The valve Imeup for a release of radioactive liquid . . . . . . . . . . . . . 3.2* 3.5
AA2.05 The occurrence of automatic safety actions u a result

of a high PRM system signal . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.9
AA2.06 'Ihat the flow rate of the liquid being released is less

than or equal to that specified on the release permit . . . . . . . . . . . . . 3.5* 3.8

.

v
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APE: 060 Accid::ntal Gaseous Radwaste Release

!
IMPORTANCE

K/A NO. KNOWLEDGB RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Accidental Gaseous Radwnste Release:

(CFR 41.8 / 41.10 / 45.3)

AK1.01 Types of radiation, their units of intanaity and the location of sources
of radiation in a nuclear reactor power plant . . . . . . . . . . . . . . . . . 2.5 3.1*

AK1.02 Biological effects on humans of the various types of radiation, exposure
levels that are acceptable for per==nal in a nuclear reactor power plant; the
units used for radiation intensity measurements and for radiation
exposure levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.1*

AK1.03 'Ibeory of radiation detection and intensity man ==ement
by the use ofionization chamhers and scintillation type radiation detectors 2.1 2.5*

AK1.04 Calculation of offsite doses due to a release from the power plant . . . . 2.5* 3.7*

AK2. Knowledge of the interrelations between the Accidental Gaseous Radwaste
Release and the following:
(CFR 41.7 / 45.7)

AK2.01 ARM system, including the normal radiation-level
indications and the operability status . . . . . . . . . . . . . . . . . . . . . . 2.6 2.9*

AK2.02 Auxiliary building ventilation system 2.7 3.1.....................

AK2.03 Valv es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.1
AK2.04 Sensors, detectors, and indicators . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9

AK3. Knowledge of the reasons for the following nsponses as they apply to
the Accidental Gaseous'Radwaste:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Implementation of E-plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 4.2
AK3.02 Isolation of the auxiliary building ventilation . . . . . . . . . . . . . . . . . 3.3* 3.5*
AK3.03 Actions contained in EOP for accidental gaseous-waste release . . . . . . 3.8 4.2
AK3.04 Startup of the gas treatmant system . . . . . . . . . . . . . . . . . . . . . . . 2.2* 2.7 *

O
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APE: 466 Accidental Gaseous Waste Release

AEJIX

AA1. Ability to operate and / or monitor the followlag as they apply to
the Accidental Gaseous Radweste:
(CIR 41.7 / 45.5 / 45.6)

AA1.01 Area redsation monitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 3.0
AA1.02 Ventilation system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1

AA2. Ability to detenmine and laterpret the following as they apply to
the Accidental Gaseous Radweste:
(CfR: 43.5 / 45.13)

AA2.01 A radiadon-level alarm, as to whether the cause was
due to a gradual (in time) signal increase or due to a
sudden increase (a " spike'), including the use of
strip-chart recorders, rioter and alarm observations . . . . . . . . . . . . . 3.1 3.7

EA2.02 h possible location of a radioactive-gas leak, with
the -i=*- of PEO, health physics and chemistry personnel . . . . . . 3.1 4.0

EA2.03 The steps -ry to isolate a given radioective-gas leak, using P& ids 3.2 3.9
EA2.04 h effects on the power plant of isolating a given radioactive-gas leak . 2.6 3.4*
EA2.05 That the automatic safety actions have occurred as a

result of a high ARM system signal . . . . . . . . . . . . . . . . . . . . . . 3.7 4.2
EA2.06 Valve hneup for release of radioactive gases . . . . . . . . . . . . . . . . . 3.6* 3.8

!
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1

APE: 061 Area Radiation Monitoring (ARM) System Alarms
1

AK1. Knowledge of the operational implications of the following concepts as4

#,

they apply to Area Radiation Monitoring (ARM) System Alarms:
CFR 41.8 / 41.10 / 45.3)

AK1.01 Detector limitations 2.5 * 2.97 )................................

|

j AK2. Knowledge of the interrelations between the Area Radiation Monitoring (ARM) I
System Alarms and the following: ,;

(CHL 41.7 / 45.7)

| AK2.01 Detectors at each ARM system location . . . . . . . . . . . . . . . . . . . . 2.5* 2.6 *

i
AK3. Knowledge of the reasons for the following responses as they apply to;

the Area Radiation Monitoring (ARM) System Alanns: |
,

(CIR 41.5,41.10 / 45.6 / 45.13) ''

'
AK3.01 Effect of temperature inversion on ARM system channel indications 2.3 2.6 |..

| AK3.02 Guidance contained in alarm response for ARM system . . . . . . . . . . 3.4 3.6 i

1 |
'

| ABILITY
f

| AA1. Ability to operate and / or monitor the following as they apply to

| the Area Radiation Monitoring (ARM) System Alarms:

] (CFR 41.7 / 45.5 / 45.6)
.

! AA1.01 Automatic actuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6

AA2. Ability to determine and interpret the following as they apply to
j the Area Radiation Monitoring (ARM) System Alanns:
j (CFR: 43.5 / 45.13)
i

AA2.01 ARM panel displays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
i AA2.02 Normal radiation intensity for each ARM system channel . . . . . . . . . 2.9 3.2

AA2.03 Setpoints for alert and high alarms . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.3

; AA2.04 Whether an alarm channel is functioning properly . . . . . . . . . . . . . . 3.1 3.5

, AA2.05 Need for area evacuation; check against existing limits . . . . . . . . . . . 3.5 4.2
AA2.06 Required actions if alarm channel is out of service 3.2 4.1.............

|

1

|

|

9
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APE: 062 Loss of Nuclear Service Wcter

! AA1. Ability to operate and / or monitor the following as they apply to l
I the Loss of Nuclear Service Water: i
! (CFR 41.7 / 45.5 / 45.6)

:

AA1.01 CCW/ nuclear service water temperature indications . . . . . . . . . . . . . 3.1 3.1 ;

l

i AA1.02 Imds on the CCWS in the control room . . . . . . . . . . . . . . . . . . . 3.2 3.3
AA1.03 SWS as a backup to the CCWS . . . . . . . . . . . . . . . . . . . . . . . . . 3.6* 3.6
AA1.04 CRDM high-temperature alarm system . . . . . . . . . . . . . . . . . . . . . 2.7* 2.8'

AA1.05 'Ibe CCWS surge tank, including level control and level alarms,
and r=Aat== alarm 3.1 3.1................................

AA1.06 Control of How rates to components cooled by the CCWS . . . . . . . . . 2.9 2.9
AA1.07 Flow rates to the components and systems that are serviced by the CCWS;

,

|
mteractions among the comgreenia . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.0

!

! AA2. Ability to determine and interpret the following as they apply to
the Loss of Nuclear Service Water:

l
(CFR: 43.5 / 45.13)

!

! AA2.01 Location of a leak in the CCWS 2.9 3.5........................

| AA2.02 h cause of possible CCW loss 2.9 3.6........................

| AA2.03 h valve 1meups neccesary to restart the CCWS while bypassmg the portion
of the system causing the abnormal condition 2.6 2.9................

'

AA2.04 'Ibe normal values and upper limits for the tempentures
of the components cooled by CCW . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9*

AA2.05 'Ibe normal values for CCW-lunder flow rate and the flow
.

rates to the components cooled by the CCWS 2.4* 2.5*................

| AA2.06 The length of time after the loss of CCW flow to a component
before that component may be damaged . . . . . . . . . . . . . . . . . . . . 2. 8 * 3.1*

|

i
t

|

1

|

|

|

,

i
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APE: 065 Loss cfInstrument Air

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Loss of Instrwnent Air:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Understandmg units of flow and pressure SCFM, linear, meter, psig . . 1.9 2.2

AK2. Knowledge of the interrelations between the Less ofInstranent Air and
the following:
(CFR 41.7 / 45.7)

AK2.01 Compressors .................!................... 2.2 2.4
AK2.02 Valves . . . . . . . . . . . 1.9 2.1............................

AK2.03 Pumps........................................ 1.7 1.8
AK2.04 Motors........................................ 1.6 1.7
AK2.05 Air dryers, filters, and heat exchangers . . . . . . . . . . . . . . . . . . . . 2.0 2.2

AK3. Knowledge of the reasons for the following itsponses as they apply to
the Loss of Instrument Air:
(CHL 41.5,41.10 / 45.6 / 45.13)

AK3.01 Placing previously running compressor switch "off" 2.2* 2.3............

AK3.02 Checkmg previously running compressor electrical breaker . . . . . . . . 2.2 2.4
AK3.03 Knowmg effects on plant operation ofisolating certam

equipment from instrument air . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.4
AK3.04 Cross-over to backup air supplies . . . . . . . . . . . . . . . . . . . . . . . . 3.0 3.2
AK3.05 Checking electric loads on a running compressor 2.27 2.77..............

AK3.06 Blocking open certain valves during recovery 2.3 * 2.7................

AK3.07 Backup of compressor cooling water . . . . . . . . . . . . . . . . . . . . . . 2.3 * 2.5
AK3.00 Actions contained in EOP for loss of instrument air 3.7 3.9............

i

f

O
NUREG-1122, Rev.1 4.2-50

.



__. . . _ __ . .__ _ ... _ ___ ____ _ _ __ _ . _ _._. _ _ _ _ _ _ _ _ . . _ _ _ _ _ . . _ . _ _ _ _

i
i

APE: 665 Loss ofInstrument Air
a

! ABIIITY
1

!

AA1. Ability to operate and / or waar the following as they apply to
j the Iass ofInstnament Air:

(CFR 41.7 / 45.5 / 45.6)
i

AA1.01 Remote manual loaders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.5-

! AA1.02 Components served by instrument air to ===== drain on system 2.6 2.8...

: AA1.03 Restoration of sysicms served by instrument air when pressure is regained 2.9 3.1

| AA1.04 Emergency air compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5* 3.4*
j AA1.05 RPS.......................................... 3.3* 3.3*
i

j AA2. Ability to detennine and interpret the following as they apply to
i the Loss of Instnard Air:
'

(CER: 43.5 / 45.13)

AA2.01 Cause and effect of low-pressure instrument air alarm 2.9 3.2...........

AA2.02 Relationship of flow readings to system operation . . . . . . . . . . . . . . 2.4* 2.6*
AA2.03 IAcation and isolation ofleaks 2.6 2.9.........................

AA2.04 Typical conditions which could cause a compressor trip
(e.g., high temperature) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.7

AA2.05 When to commanca plant shutdawn if instrument air pressure is decreasing 3.4* 4.1
AA2.06 When to trip reactor if instrument air pressure is de-cressmg . . . . . . . 3.6* 4.2
AA2.07 Whether backup nitrogen supply is controlling valve position . . . . . . . 2. 8 * 3.2*
AA2.08 Failure modes of air-operated eqmpment 2.9* 3.3...................

|
|

|

|
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APE 067: Plant fire en site

IMPORTANCE
,
'

K/A NO. KNOWLEDGE RO SRO

AK1. Knowledge of the operational implications of the following concepts as
they apply to Plant Hre on Site:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Fire classifications, by type 2.9 3.9................. .........

AK1.02 Fire fighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1 3.9

AK2. Knowledge of the interrelations between the Plant Fire on Site and the
following:
(CFR 41.7 / 45.7)

AK2.01 Sensors, hears and valves 2.3 2.5 *..........................

AK2.02 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.3
AK2.03 M otors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1
AK2.04 Breakers, relays, and disconnects . . . . . . . . . . . . . . . . . . . . . . . . 1.9 2.1

AK3. Knowledge of the reasons for the following responses as they apply to
the Plant Fire on Site:
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Installation of fire detectors 2.3 2.8...........................

AK3.02 Steps called out in the site fire protection plan, FPS
manual, and fire zone manual . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.3

AK3.03 Fire detector surveillance test 2.0* 2.5*..........................

AK3.04 Actions contamed in EOP for plant fire on site 3.3 4.1...............

ABILITY ,

:
1

AA1. Ability to operate and / or monitor the following as they apply to
the Plant Hre on Site:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Respirator air pack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 3.6
AA1.02 Re-installation of a fire detector . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 * 2.5
AA1.03 Bypass of a fire zone detector . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2. 8 *

AA1.04 Bypass of a heat detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 * 2.7
AA1.05 Plant and control room ventilation systems . . . . . . . . . . . . . . . . . . 3.0 3.1
AA1.06 Fire alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 3.7
AA1.07 Fire alarm reset panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.0
AA1.08 Fire fighting equipment used on each class of fire . . . . . . . . . . . . . . 3.4 3.7
AA1.09 Plant fire zone panel (including detector location) . . . . . . . . . . . . . . 3.0 3.3 ;

O
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1

APE: 067 Plant Fire On Site

AA2. Ability to determine and laterpret the following as they apply to
the Plant Hre on Site:
(CFR: 43.5145.13)

AA2.01 Auxiliary building gas traarmant system . . . . . . . . . . . . . . . . . . . . 2.5 * 2.8 |
AA2.02 Damper position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 2.9
AA2.03 Fire alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.5
AA2.04 'Ihe fire's extent of potential operational damage to plant equipment 3.1 4.3..

AA2.05 Ventilation aligamant =~a==ary to secure affected area . . . . . . . . . . . 3.2 3.6,

| AA2.06 Need for pressurizmg control room (recirculation mode) . . . . . . . . . . 3.3 3.6
AA2.07 Whether malfunction is due to common-mode electrical failures . . . . . 2.6 3.1
AA2.08 Limits of affected ares 2.9 3.6..............................

AA2.09 That a failed fire alarm detector exists . . . . . . . . . . . . . . . . . . . . . 2.4 2.7
AA2.10 Time limit of long-term-breathing air syatem for control room . . . . . . 2.9* 3.6*
AA2.11 Time limit for use of respirators 3.3* 3.5........................

| AA2.12 Imation of vital equipment within fire zone . . . . . . . . . . . . . . . . . 2.9 3.9

| AA2.13 Need for emergency plant shutdown . . . . . . . . . . . . . . . . . . . . . . 3.3 4.4
AA2.14 Equipment that will be affected by fire suppression activities in each zone 3.2 4.3

| AA2.15 Requim s for establishing a fire watch . . . . . . . . . . . . . . . . . . 2.9 3.9 )
e -

| AA2.16 Vital equipment and control sy=tama to be mamtamant I
and operated during a fire 3.3 4.0............................

; AA2.17 Systems that may be affected by the fire . . . . . . . . . . . . . . . . . . . . 3.5 4.3
l
:

!

!

h

i

i

;
,

!
;
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APE: 068 Ccntr:1 Room Evrcu: tion

IMPORTANCE
K/A NO. KNOWLEDOB RO SRO

AKl. Knowledge of the operational implications of the following concepts as
they apply to Control Room Evacuation:
(CFR 41.8 / 41.10 / 45.3)

AK1.01 Use of stamm tables 2.4* 2.7................................

|

AK2. Knowledge of the interrelations between the Control Room Evacuation and
the following:
(CER 41.7 / 45.7)

AK2.01 Auxiliary shutdown panel layout 3.9 4.0........................

AK2.02 Reactor trip system 3.7 3.9................................

AK2.03 Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 3.1
AK2.04 Pumps ........................................ 2.2 2.4
AK2.05 Motors........................................ 2.1 2.1
AK2.06 Breakers, relays, and di enaaar's . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.7 I

AK2.07 ED/G......................................... 3.3 3.4 |

|
AK3. Knowledge of the renaa== for the following responses as they apply to !

the Control Room Evan=tum: |

|(CER 41.5,41.10 / 45.6 / 45.13) i

AK3.01 System response to reactor trip . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.2
,

AK3.02 System response to turbine trip . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.1
AK3 03 Transfer of AFW flow control valves and pumps to local control . . . . 3.7 4.3
AK3.04 Filling the feedwater system and closing the AFW pump discharge valve 3.0* 3.2*
AK3.05 Repositioning valves to isolate and drain the AFW pump

turbine and stamm supply haader 2.5* 3.0*........................

AK3.06 Transfer of S/O atmosphenc relief valves to local con-
trol; operation to ma ntmin specified T-ave 3.9 4.3..................

AK3.07 Maintan=aca of S/G level, using AFW flow control valves . . . . . . . . 4.0 4.3
AK3.08 Trip of the MFW and nace==ary Condannata pumps . . . . . . . . . . . . . 3.4 3.9 i

AK3.09 Transfer of the following to local control: charging pumps, charging header j
Dow control valve, PZR heaters, and boric acid transfer pumps 3.9 4.4 ).....

AK3.10 Mainte=anca of PZR level, using pumps and hesters . . . . . . . . . . . . 3.9 4.2 ;

AK3.11 Tech-Spec limits and tables for quantity of boric acid 3.2 3.6 |...........

AK3.12 Required sequence of actions for emergency evacuation i
of conuol room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.5 ]

|
1

1

!

1

1
I

O
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APE: 668 Control Roca Evacuation
.

AK3.13 Perfonung a shutdown margin calculation, including
'

boron needed and borataan time . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 3.9

i AK3.14 Safety iqjection setpoint of main steam line pressure . . . . . . . . . . . . 3.2* 3.4

| AK3.15 Turbane taip setpoint for automatic-stop because of low oil pressure . . . 2.2* 2.4*
i AK3.16 Fail-open of the control room doors for p iecesel
i evan= tina 2. 8 * 3.3*......................................

AK3.17 Iqjection of boric acid into the RCS . . . . . . . . . . . . . . . . . . . . . . 3.7 4.0
,

! AK3.18 Actions contained in EOP for control room evacuation
j emergency task . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.5

| K/A NO. ABILITY

AA1. Ability to ortrate and / or moonitor the following as they apply to
! the Control Room Evma=*ian:

| (CFR 41.7 / 45.5 / 45.6)

! AA1.0 S/G =tmaapharic relief valve . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5
| AA1.02 AFW emergascy pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.5
! AA1.03 S/G level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3

AA1.04 M FW pump trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3* 3.6.

i AA1.05 cnadan==ta pump trip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 * 2.9*
' AA1.06 Charging pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2;

] AA1.07 PZR hesters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.2
i AA1.08 Imal boric acid flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2* 4.2*
;

AA1.09 Synchroscope key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1* 2.7 *
AA1.10 Power distribution: ac and dc . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 3.9
AA1.11 Emergency borate valve controls and indicators . . . . . . . . . . . . . . . 3.9 4.1

,7
: AA1.12 Auxiliary shutdown panel controls and indicators . . . . . . . . . . . . . . 4.4 4.4

{ AA1.13 Qiarging pump controllers (to ==nima PZR level) . . . . . . . . . . . . . 4.1 4.2

| AA1.14 Reactor trip breakers and switches . . . . . . . . . . . . . . . . . . . . . . . 4.2 4.4

! AA1.15 Turbane trip lights and indicators . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.7

| AA1.16 Turbine throttle valve indscataug lights and position indicators . . . . . . 3.2* 3.3
,

AA1.17 Turbine stop valve bastable lights . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.3* :
i

} AA1.18 Turbme automatic-stop oil pressure indicators and lights . . . . . . . . . . 2.8* 2.8* I

AA1.19 Boric acid transfer pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 3.9 !;

| AA1.20 Indratars for operation of startup transformer . . . . . . . . . . . . . . . . 3.2* 3.2*
a AA1.21 Transfer of controls from control room to shutdown panel or local control 3.9 4.1
1 AA1.22 Flow control valve for RCS charging header . . . . . . . . . . . . . . . . . 4.0 4.3

EA1.23 Manual trip of reactor and turbine . . . . . . . . . . . . . . . . . . . . . . . 4.3 4.4

| AA1.24 Control room re-accessibility 3.0* 3.6..........................

' AA1.25 Plant emergency alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2* 3.7
i

!

!

;

|
4
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APE: 068 Control Room Evacuation

AA1.26 Unlocking of switches and operation of AFW valves . . . . . . . . . . . . 3.6* 3.8*
AA1.27 Imal trip of main feed pumps and C=A-* pumps . . . . . . . . . . . 3.2* 3.4*

,

AA1.28 PZR level control and pressure control 3.8 4.0....................

AA1.29 Calculation of boron needed for xenon-free shutdown 3.1 3.6...........

AA1.30 Operation of the letdown system . . . . . . . . . . . . . . . . . . . . . . . . 3.4 3.6
AA1.31 ED/G......................................... 3.9 4.0
AA1.32 Natural circulation flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 4.1

AA2. Ability to determine and interpret the following as they apply to
the Control Room Evacuation:
(CFR: 43.5 / 45.13)

AA2.01 S/G level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 4.3
AA2.02 I.ocal boric acid flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 * 4.2
AA2.03 T-hot, T-cold, and inere temperatures . . . . . . . . . . . . . . . . . . . . 4.0 4.2
AA2.04 S/G pressure 3.7 4.0....................................

AA2.05 Availability of heat aink 4.2 4.3.............................

AA2.06 RCS pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
AA2.07 PZR ievel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 4.3
AA2.08 S/O pressure 3.9 4.1....................................

AA2.09 Saturation margm 4.1 4.3.................................

AA2.10 Source range count rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2* 4.4*
AA2.11 Indacations of natural circulation 4.3 4.4........................

e

i

O
1

l

|
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APE: 069 Loss cf Centainm:nt Integrity;

$ IMPORTANCE
{ K/A NO. KNOWLEDGE RO SRO
;

j AK1. Knowledge of the w*8 ' implicaelana of the fouowing concepts as
; they apply to Loss of rantainn=nt Integrity:
1 (CR 41.8 / 41.10 / 45.3)
;

1 AK1.01 Effect of pressure on leek rate . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.1
1

$
AK2. W d '.e of the Lh between the Less of Cantal====f Integrity4

; and the following:
: (CR 41.7 / 45.7)
4

i

1 AK2.01 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4
AK2.02 Sensors and detectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4* 2.4
AK2.03 Personnel access hatch and emergency access hatch . . . . . . . . . . . . . 2.8* 2.9;

AK3. Knowledge of the - for the fouowing responses as they apply to,

the Loss of Contais===t Integrity:
j (CR 41.5,41.10 / 45.6 / 45.13)

AK3.01 Guidance enatannad in EOP for loss of matain===a meagrity . . . . . . . 3.8* 4.2
1

: ABILITY
w

# AA1. Ability to operate and / or monitor the following as they apply to
the IAass of candai===af Integrity:

i (Cm 41.7 / 45.5 / 45.6)
t

AA1.01 Isolation valves, dampers, and electrop-imahe devices. 3.5 3.7.........

AA1.02 Blind flanges, as part of matain= ant isolation . . . . . . . . . . . . . . . . 2.2 2.5
AA1.03 Fluid systems penetrating containment . . . . . . . . . . . . . . . . . . . . . 2.5 3.0

AA2. Ability to determine and interpret the following as they apply to
the less of Containment Integrity:
(CFR: 43.5 / 45.13)

AA2.01 Loss of containmarit integrity . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 4.3
AA2.02 Verification of automatic and manual maana of restoring integrity . . . . 3.9 4.4 l

3
1J
:
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APE
076: High Reactor Coolant Activity

G1K/A NO. KNOWIIDGE IMPORTANCE
RO SRO

AK1.
Knowledge of the operational huplications of the following concepts as
they apply to High Reartar Coolant Activity:
(CFR 41.8 / 41.10 / 45.3)

AK1.01
Radacectivity units . . . . . . . . . . . . . . . . . . . . . . . . . . . . .AK1.02
Radiation source term and transport 2.1 2.5
Channehng in a denunershzer . . . . pathway . . . . . . . . . . . . . . . .AK1.03 2.0 2.5...

AK1.04 ...................... 1.9 2.0Effects of excessive temperature on a demmarahzer resin . . . . . . . . .AK1.05
Definition and use of the following terms: 'F, log scale, 2.1 2.3

CPM, multipoint, setpoint, gpm, pH, D/F, conductivity . . . . . . . . . .AK1.06
th-w=l ahock and crud burst 1.9 2.3

AK1.07 ....

Thennal ahock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 2.6
AK1.08 Hydrauhc abock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.4
AK1.09

PalC'fp between letdown flow rate and letdown temperature
.................... 2.1 2.3

2.2 2.3....

AK2.
Em.'e,:ne of the interrelations between the High Reactor Coolant
Activity and the following:
(CFR 41.7 / 45.7)

AK2.01
Process radiation monitors . . . . . . . . . . . . . . .AK2.02
CCW pump and heat exchangers . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.0

AX2.03
Sensors and detectors . . . . ............ 2.1 2.3

AK2.04 Val ves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 1.9AK2.05 ..........
Controllers and positioners . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 1.9AK2.06
Dammaralizers and ion exchangers.......................... . . . . . . . . . .

.... 1.9 1.9
. . . . . . . . . . . . . . . . . . . . . . . 2.0 2.1

AK3.
Knowledge of the reasons for the following responses as they apply to
the High Reartar Coolant Activity :
(CFR 41.5,41.10 / 45.6 / 45.13)

AK3.01
RC3 differentiating activity due to fission products
and due to conosion products, from chemistry reportAK3.02 Incranaad CCW flow ........... 2.4 3.1

AK3.03 ............................... 2.4 2.6Orifice controls for minimum letdown flow rates . . . . . . . . . . . . . .AK3.04
Setpoint controls for maximum demineralizer flow rates . . . . . . . . . .2.1* 2.1

AK3.05
Corrective actions as a result of high fision- 2.3 2.5
radioactivity level in the RCS . . . . . . . . . product

AK3.06
Acteos contained in EOP for high reactor coolant activity . . . . . . . .

................. 2.9 3.6
3.2 3.8

O
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APE: 976 M';b Reactor raalant Activity

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the High B-iar Coolant Activity:
(CFR 41.7 / 45.5 / 45.6)

AA1.01 Interlocks associated with orifice isolation valve . . . . . . . . . . . . . . . 2.4 2.2
AA1.02 CCWS standby pump and outlet valves 2.1 2.0....................

AA1.03 CVCS letdown flow rate and temperature . . . . . . . . . . . . . . . . . . . 2.3 * 2.1
|AA1.04 Failed fuel-monitormg equipment . . . . . . . . . . . . . . . . . . . . . . . . 3.2 3.4

AA2. Ability to detennine and interpret the following as they apply to
the High B-ear Coolant Activity:
(CFR: 43.5 / 45.13)

AA2.01 Leh or process point that is causmg an alarm . . . . . . . . . . . . . . 2.7 3.2
AA2.02 Corrective actions required for high fission product activity in RCS . . . 2.8 3.4

|
AA2.03 RCS radioactivity level meter . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.0

| AA2.04 Process effluent radiation chart recorder . . . . . . . . . . . . . . . . . . . . 2.6 3.0
! AA2.05 CVCS letdown flow rate indication . . . . . . . . . . . . . . . . . . . . . . . 2.2 2.5

AA2.06 Response of PZR LCS to changw in the letdown flow rate . . . . . . . . 2.2 2.5
AA2.07 When demmenlizer resia needs to be replaced . . . . . . . . . . . . . . . . 2.4 * 2.5

|
!

4

1

l
<

l

|
l

|
|

|

|

1

i

i

i

:

1

i
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! 4.3 Babcock and Wilcox EPEs / APES
, ,

|,

1

Babcock and Wilcox4

E02 Vital System Status Verificationi

i
|^

K/A NO. KNOWLEDGE
-I

j EK1. Knowledge of the operationalimplications of the following concepts as they
|

i apply to the (Vital System Status Verification)-
| (CFR: 41.8 / 41.10 / 45.3) !

:
I

j EKl.1 Components, capacity, and function of emergency systems.
: IMPORTANCE RO 3.6 SRO 3.6
: 1

{ EK1.2 Normal, abnormal and emergency operating procedures associated with |
1 (Vital System Status Verification). |
) IMPORTANCE RO 3.8 SRO 4.0 -

: i
i EK1.3 Annunciators and conditions indicating signals, and remedial actions

'

i associated with the (Vital System Status Verification).
.

IMPORTANCE RO 3.8 SRO 3.8 |

l EK2. Knowledge of the interrelations between the (Vital System Status
'

: Verification) and the following:

| (CFR: 41.7 / 45.7)
i

j EK2.1 Components, and functions of control and safety systems, including
j instrumentation, signals, interlocks, failure modes, and automatic and

j!
manual features.
IMPORTANCE RO 3.8 SRO 4.0

!
EK2.2 Facility's heat removal systems, including primary coolant, emergency2

{ coolant, the decay heat removal systems, and relations between the
'

proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.2 SRO 4.2

i

!
; EK3. Knowledge of the Ivasons for the following responses as they apply
; to the (Vital System Status Verification) :
j (CFR: 41.5 / 41.10, 45.6, 45.13)

i

I
'

1,

; 4.3.t m .1m. . t
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EPE: Vital System Status Verification (Continued)

K/A NO. KNOWLEDGE

EK3.1 Facility operating characteristics during transient conditions, including c
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.8

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Vital System Status Verification).
IMPORTANCE RO 3.0 SRO 4.0

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.6 SRO 3.4

EK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the |
limitations in the facilities license and amendments are not violated, j
IMPORTANCE RO 3.5 SRO 3.7 I

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Vital System Status Verification):

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features. l
IMPORTANCE RO 4.0 SRO 3.6

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.6

4

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.0 SRO 3.2

O
NUREG-1122, Rev.1 4.3 2
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EFE: Vital System Status Verification (Continued)

K/A NO. KNOWLEDGE

EA2. Ability to determine and interpret the following as they apply to
the (Vital System Status Verification): (CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.5 SRO 4.0

EA2.2 Adherence to appropdate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.2 SRO 3.8

O 4.3-3 NUREG-1122, Rev.1
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Babcock and Wilcox
E03 Inadequate Subcooling Margin h
K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Inadequate Subcooling Margin): (CFR: 41.8 / 41.10,

(CFR: 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.1 SRO 3.5

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Inadequate Subcooling Margin).
IMPORTANCE RO 3.8 SRO 4.0

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Inadequate Subcooling Margin).
IMPORTANCE RO 4.0 SRO 4.0 t

EK2. Knowledge of the interrelations between the (Inadequate Subcooling
Margin) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE R O 3.4 SRO 3.8

1

EK2.2 Facility's heat removal systems, including primary coolant,
emergency coolant, the decay heat removal systems, and relations
between the proper operation of these systems to the operation of the i

facility. i

IMPORTANCE RO 4.3 SRO 4.3 i

l
l
1

0
! NUREG-1122, Rev.1 4.3 4

l



. . _ _ _ . . . - _ _ _ _ _ _ . _ ._. _ . _ _ . - _ _ _ - _ _ _ _ __ _

|

EPE: Inadequate Subcooling Margin (Continued)

K/A NO. KNOWLEDGE

EK3. Knowledge of the reasons for the following responses as they apply to
the (Inadequate Subcooling Margin)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperere, pressure, and
reactivity changes and operating limitations * .msons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.8

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Inadequate Subcooling Margin).
IMPORTANCE RO 3.6 SRO 3.8

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.4 SRO 3.8

EK3.4 RO or SRO function within the control room team as appropriate tc the
assigned position, in such a way that procedures are adhered to and the '

limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.2 SRO 3.5

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Inadequate Subcooling Margin)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, includmg
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.1 SRO 3.8

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.8 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.6 SRO 3.8

4.3-5 NUREG 1122, Rev.1
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EPE: Inadequate Subcooling Margin (Continued)

K/A NO. KNOWLEDGE

EA2. Ability to determine and interpret the following as they apply to
the (Inadequate Subcooling Margin)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.0 SRO 4.0

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.5 SRO 4.0

0

!
I

|
|
l

;

|

l

|
1

O-
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Babcock and Wilcox
E04 Inadequate Heat Transfer ,

K/A NO. KNOWLEDGE
j

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Inadequate Heat Transfer):

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 3.8

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Inadequate Heat Transfer).
IMPORTANCE RO 4.0 SRO 4.2

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Inadequate Heat Transfer). l

IMPORTANCE RO 4.0 SRO 4.0

EK2. Knowledge of the interrelations between the (Inadequate Heat
Transfer) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 4.0

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat remosal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.2 SRO 4.2

EK3. Knowledge of the reasons for the following responses as they apply to
the (Inadequate Heat Transfer)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.5 SRO 3.7

O
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!

!

! EPE: Inadequate Heat Transfer (Continued)

} K/A NO. KNOWLEDGE

i EK3.2 Normal, abnormal and emergency operating procedures associated with
(Inadequate Heat Transfer).
IMPORTANCE RO 3.5 SRO 4.0;

i EK3.3 Manipulation of controls required to obtain desired operating results
'

during abnormal, and emergency situations.
'

IMPORTANCE RO 4.2 SRO 3.8

EK3.4 RO or SRO function within the control room team as appropriate to#

i the assigned position, in such a way that procedures are adhered to and
the limitations in the facilities license and amendments are not violated.-

1 IMPORTANCE RO 3.5 SRO 3.5

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to,

; the (Inadequate Heat Transfer)
(CFR: 41.7 / 45.5 / 45.6)

;

j EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and.

manual features.
IMPORTANCE RO 4.4 SRO 4.2

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.4 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.6 SRO 3.8

EA2. Ability to determine and interpret the following as they apply to
the (Inadequate Heat Transfer)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 4.4

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.6 SRO 4.4

NUREG-1122, Rev.1 4.3 8
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i Babcock and Wilcox

| E05 Excessive Heat Transfer
,

| K/A NO. KNOWLEDGE

j K1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Excessive Heat Transfer)

(CFR: 41.8 / 41.10 / 45.3)'

.

EK1.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.8 SRO 3.8

!

j EKl.2 Normal, abnormal and emergency operating procedures associated with

i (Excessive Heat Transfer).
IMPORTANCE RO 4.0 SRO 4.2'

I EKl.3 Annunciators and conditions indicating signals, and remedial actions
I associated with the (Excessive Heat Transfer).

IMPORTANCE RO 3.8 SRO 3.8

EK2. Knowledge of the interrelations between the (Excessive Heat
Transfer) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features. {

IMPORTANCE RO 3.8 SRO 4.0
1

EK2.2 Facility's heat removal systems, including primary coolant, emergency i|coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.2 SRO 4.4 |

EK3. Knowledge of the reasons for the following responses as they apply to
the (Excessive Heat Transfer)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
!coolant chemistry and the effects of temperature, pressure, and

reactivity changes and operating limitations and reasons for these <

operating characteristics. ;

IMPORTANCE RO 3.5 SRO 3.7 ;

O
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EPE: Excessive Heat Transfer (Continued)

K/A NO. KNOWLEDGE

EK3.2 . Normal, abnormal and emergency operating procedures associated with,

I (Excessive Heat Transfer).
IMPORTANCE RO 3.5 SRO 4.0

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.2 SRO 3.8

EK3.4 RO or SRO function as a within the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
Violated.
IMPORTANCE RO 3.8 SRO 3.8

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Excessive Heat Transfer)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.2 SRO 4.2

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.6

EAl.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.8 SRO 4.2

EA2 Ability to determine and interpret the following as they apply to
the (Excessive Heat Transfer) |

(CFR: 43.5 / 45.13) !

l
EA2.1 Facility conditions and selection of appropriate procedures during I

abnormal and emergency operations.
IMPORTANCE RO 3.0 SRO 4.2

|

NUREG-1122, Rev.1 4,3 10
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i

i
:

;
;

EPE: Excessive Heat Transfer (Continued)-

);

s K/A NO. KNOWLEDGE4

i

:
.

; EA2.2 Adherence to appropriate procedures and operation within the

| limitations in the facility's license and amendments.

| IMPORTANCE RO 3.6 SRO 4.0
I

!

! |
1
:

1

:
1

!
r

!
#

1
4

!

!
;

i

i
i
i
i
t

,

i
i
|

|

k

|
!

,

.

1
'
a

1

i
;i

1
4

i
,

!

I

l
;

1

i
i
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Babcock and Wilcox
E08 LOCA Cooldown

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (LOCA Cooldown)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.5 SRO 3.8

EKl.2 Normal, abnormal and emergency operating procedures associated with
(LOCA Cooldown). 1

IMPORTANCE RO 3.5 SRO 3.8

EKl.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (LOCA Cooldown).
IMPORTANCE RO 3.3 SRO 3.5 l

EK2. Knowledge of the interrelations between the (LOCA Cooldown) and
the following:

,

(CFR: 41.7 / 45.7) l

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.0 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (LOCA Cooldown)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating cht_racteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE R O 3.0 SRO 3.4

O
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EPE: LOCA Cooldown (Continued) ;
'

- K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(LOCA Cooldown).
IMPORTANCE RO 3.0 SRO 3.6

EK3.3 Manipulation of controls required to obtain desired operating results !

during abnormal, and emergency situations. 1

IMPORTANCE RO 4.0 SRO 3.6

EK3.4 RO or SRO function as a within the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.8 SRO 3.8

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (LOCA Cooldown)

(CFR: 41.7 / 45.5 / 45.6)

EAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 3.7

EA1.2 Operating behavior characteristics of the facility. |
IMPORTANCE RO 3.1 SRO 3.1

EA1.3 Desired operating results during abnormal and emergency situations. |

IMPORTANCE RO 3.3 SRO 3.8

EA2. Ability to determine and interpret the following as they apply to
the (LOCA Cooldown)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.8 SRO 4.2

4.3 13 NUREG 1122, Rev.1
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,

EFE: LOCA Cooldown (Continued)

K/A NO. KNOWLET)GE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.

,

IMPORTANCE RO 3.3 SRO 4.0 '

\

l

O

O
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Babcock and Wilcox
E09 Natural Circulation Cooldown

;

K/A NO. KNOWLEDGE
,

EK1. Knowledge of the operationalimplications of the following concepts as I
1they apply to the (Nr.tural Circulation Cooldown)

,

(CFR: 41.8 / 41.10, 45.3)
:

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.5 SRO 3.7

.

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Natural Circulation Cooldown).
IMPORTANCE RO 3.7 SRO 4.0

,

EK1.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (Natural Circulation Cooldown).
IMPORTANCE RO 3.5 SRO 3.5

,

1
'

EK2. Knowledge of the interrelations between the (Natural Circulation
Cooldown) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including |
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 4.0

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.0 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (Natural Circulation Cooldown)

(CFR: 41.5 /'41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these

. operating characteristics.
IMPORTANCE RO 3.2 SRO 3.4

1
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EPE: Natural Circulation Cooldown (Continued)

OK/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with

(Natural Circulation Cooldown).
IMPORTANCE RO 3.0 SRO 3.8

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.8 SRO 3.4

EK3.4 RO or SRO function as a within the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.

|IMPORTANCE RO 3.8 SRO 3.8

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Natural Circulation Cooldown)

(CFR: 41.7 / 45.5 / 45.6) ,

!

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.

|

IMPORTANCE RO 3.7 SRO 3.5

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.5

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.3 SRO 3.7

EA2. Ability to determine and interpret the following as they apply to
the (Natural Circulation Cooldown)

'(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.8 SRO 4.2

O
NUREG-1122, Rev.1 4.3 16



EPE: Natural Circulation Cooldown (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.5 SRO 4.0

|

1

!

l
|

|

|

|
4

1

|
,

|

.

\
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gBabcock and Wilcox
E10 Post-Trip Stabilization

K/A NO. KNOWLEDGE

EKl. Knowledge of the operationalimplications of the following concepts as
they apply to the (Post-Trip Stabilization)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 4.0 SRO 4.0

EKl.2 Normal, abnormal and emergency operating procedures associated with
,

'

(Post-Trip Stabilization).
IMPORTANCE RO 3.5 SRO 4.0

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Post -Trip Stabilization).
IMPORTANCE RO 4.0 SRO 4.0

:| EK2. Knowledge of the interrelations between the (Post-Trip Stabilization)
and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and,

manual features.
IMPORTANCE RO 3.5 SRO 4.0

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (Post-Trip Stabilization)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.0 SRO 4.0

O
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EPE: Post-Trip Stabilization (Continued)

K/A NO. KNOWLEDGE,

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Post-Trip Stabilization).
IMPORTANCE RO 3.0 SRO 4.0

|
|

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.0 SRO 3.0

EK3.4 RO or SRO function as a within the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 4.0 SRO 4.0

'

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Post-Trip Stabilization )

.

'

(CFR: 41.7 / 45.5 / 45.6)

\
EA1.1 Components, and functions of control and safety systems, including

instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 3.5

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.5 SRO 4.0

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.5 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (Post-Trip Stabilization)

(CFR: 43.5, 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.5 SRO 4.0

0
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EPE: Post-Trip Stabilization (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendme.
IMPORTANCE RO 3.5 SRO 4.0

0

~

0
NUREG-li22, Rev.1 4.3 20
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Babcock and Wilcox
E13 EOP Rules

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (EOP Rules)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 2.4 SRO 2.6

EK1.2 Normal, abnormal and emergency operating procedures associated with

(EOP Rules).
IMPORTANCE RO 3.0 SRO 3.6

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (EOP Rules).
IMPORTANCE RO 3.0 SRO 3.2

EK2. Knowledge of the interrelations between the (EOP Rules) and the
following

(CFR: 41.7 / 45.7)

\
EK2.1 Components, and functions of control and safety systems, including

'

instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.6 SRO 3.4

EK2.2 Facility's heat removal systems, including prima , oolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.2 SRO 3.4

EK3. Knowledge of the reasons for the following responses as they apply to
the (EOP Rules)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.0 SRO 3.7

O
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EPE: EOP Rules (Continued) |

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(EOP Rules).
IMPORTANCE RO 3.2 SRO 4.0

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.2 SRO 2.7

EK3.4 RO cr SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitations in the facilities li::ense and amendments are not violated.
IMPORTANCE RO 3.5 SRO 3.7

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (EOP Rules)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.4 SRO 3.2

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 2.8 SRO 3.0

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 3.8

EA2. Ability to determine and interpret the following as they apply to
the (EOP Rnles)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency
IMPORTANCE RO 3.4 SRO 4.0

NUREG-1122, Rev.1 4.3-22
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EFE: EOP Rules (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendnwnts.
IMPORTANCE RO 3.8 SRO 4.0

,

,

4.3-23 NUREG-1122 Rev.1
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Babcock and Wilcox
E14 EOP Enclosures

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (EOP Enclosures)

|
(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 3.4

EKl.2 Normal, abnormal and emergency operating procedures associated with

(EOP Enclosures).
IMPORTANCt. RO 3.6 SRO 3.8

EK1.3 ununciators and canditions indicating signals, and remedial actions
associated with the t SOP Enclosures).
IMPORTANCE RO 3.2 SRO 3.2

EK2. Knowledge of the interrelat ions between the (EOP enclosures) and the
following

,

(CFR: 41.7 / 4' !)

OEK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and

'

manual features.
IMPORTANCE RO 3.6 SRO 3.4

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.8 SRO 3.8

EK3. Knowledge of the reasons for the following reponses as they apply to
the (EOP Enclosures)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.0 SRO 3.2

O
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EPE: EOP Enclosures (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with

(EOP Enclosures).
IMPORTANCE RO 3.0 SRO 3.7 )

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.7 SRO 3.5

EK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.5 SRO 3.5

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (EOP Enclosures)

(CFR: 41.7 / 45.5 / 45.6)
I

) EAl.1 Components, and functions of control and safety systems, including
'

/ instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 3.6

EA1.2 Operating behavior characteristics of the facility. |
IMPORTANCE RO 2.8 SRO 3.2

1
'

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.6 SRO 3.8

:

EA2. Ability to determine and interpret the following as they apply to
the (EOP Enclosurts)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriated procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.4 SRO 4.0

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 4.0 SRO 4.0

O!
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i Babcock and Wilcox
A01 Plant Runback

K/A NO. KNOWIIDGE
.

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Plant Runback)

! (CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.0 SRO 3.0

t

i AKl.2 Normal, abnormal and emergency operating procedures associated with
: (Plant Runback).
a IMPORTANCE RO 3.5 SRO 3.8
;

AKl.3 Annunciators and conditions indicating signals, and remedial actions
1 associated with the (Plant Runback).
| IMPORTANCE RO 3.7 SRO 3.7
!
t

; AK2. Knowledge of the interrelations between the (Plant Runback) and the
! following:

(CFR: 41.7 / 45.7)
4

| AK2.1 Components, and functions of control and safety systems, including
. instrumentation, signals, interlocks, failure modes, and automatic and
i manual features.
| IMPORTANCE RO 3.7 SRO 3.5
i

AK2.2 Facility's heat removal systems, including primary coolant, emergency !
i coolant, the decay heat removal systems, and relations between the ;

; proper operation of these systems to the operation of the facility. i
j IMPORTANCE RO 3.5 SRO 3.5 I

AK3. Knowledge of the reasons for the following responses as they apply to
the (Plant Runback)

(CFR: 41.5 / 41.10, 45.6, 45.13)

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.4

9i
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|

|
,

APE: Plant Runback (Continued) |

O- I

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with

(Plant Runback). |

IMPORTANCE RO 3.2 SRO 3.6 )

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.6 SRO 3.2

AK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.2 SRO 3.4

ABIllTY

AA1. Ability to operate and / or monitor the following as they apply to
the (Plant Runback)

(CFR: 41.7 / 45.5 / 45.6) .

r
AA1.1 Components, and functions of control and safety systems, including

instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.7

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.5

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.7 SRO 3.7 ;:

|
; AA2. Ability to detennine and interpret the following as they apply to
| the (Plant Runback)
j (CFR: 43.5 / 45.13)
|

| AA2.1 Facility conditions and selection of appropriate procedures during

i abnormal and emergency operations.
j IMPORTANCE RO 3.0 SRO 3.7
i

i AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE R O 3.5 SRO 3.8

,

4

'

j 4.3 27 NUREG-1122, Rev.1
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Babcock and Wil.cox
A02 Loss of NNI-X

K/A NO. KNOWLEDGE
<

AKl. Knowledge of the operational hnplications of the following concepts as
they apply to the (Ioss of NNI-X)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.2 SRO 3.2

AKl.2 Normal, abnormal and emergency operating procedures associated with
(Ioss of NNI-X).
IMPORTANCE RO 3.4 SRO 4.0

AKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Imss of NNI-X).
IMPORTANCE RO 3.8 SRO 3.8

AK2. Knowledge of the interrelations between the (Loss of NNI-X) and the
following:

(CFR: 41.7 / 45.7)

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 4.0

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.8 SRO 3.8

AK3. Knowledge of the reasons for the following responses as they apply to
the (Loss of NNI-X)

(CFR: 41.5 / 41.10, 45.6, 45.13)

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.7 SRO 3.0

0
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APE: Loss of NNI-X (Continued)

K/A NO. KNOWLEDGE
:

! AK3.2 Normal, abnormal and emergency operating procedures associated with
j (I.oss of NNI-X).
| IMPORTANCE RO 3.7 SRO 4.0

| AK3.3 Manipulation of controls required to obtain desired operating results
i during abnormal, and emergency situations.

{i
IMPORTANCE RO 3.7 SRO 3.2

| AK3.4 RO or SRO function within the control room team as appropriate to the

| assigned position, in such a way that procedures are adhered to and the
i limitations in the facilities license and amendments are not violated.

| IMPORTANCE RO 3.7 SRO 3.7

i ABILITY
a

| AA1. Ability to operate and / or monitor the following as they apply to
] the (Loss of NNI-X)
) (CFR: 41.7 / 45.5 / 45.6)

AAl.1 Components, and functions of control and safety systems, including
i instrumentation, signals, interlocks, failure modes, and automatic and

manual features.
IMPORTANCE RO 4.0 SRO 3.8

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.4 SRO 3.2

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 3.6

AA2. Ability to determine and interpret the following as they apply to
the (NNI-X)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during i
abnormal and emergency operations. 1

IMPORTANCE RO 3.6 SRO 4.0 i

!

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 4.0 SRO 4.0 j
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Babcock and Wilcox
A03 Loss of NNI-Y

K/A NO. KNOWLEDGE

AKl. Knowledge of the operationalimplications of the follow!ng concepts as
they apply to the (Loss of NNI-Y)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 2.5 SRO 3.0

AKl.2 Normal, ebnormal and emergency operating procedures associated with
(Loss of NNI-Y).
IMPORTANCE RO 3.0 SRO 3.7

AKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (NNI-Y).
IMPORTANCE RO 3.0 SRO 3.3

AK2. Knowledge of the interrelations between the (Loss of NNI-Y) and the
following:

(CFR: 41.7 / 45.7)

AK2.1 Components, and functions of control and safety systems, including
| instrumentation, signals, interlocks, failure mcdes, and automatic and

manual features.
| IMPORTANCE RO 3.7 SRO 3.7
1

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.3 SRO 3.3

!
'

AK3. Knowledge of the reasons for the following responses as they apply to
the (Loss of NNI-Y)

(CFR: 41.5 / 41.10, 45.6, 45.13)

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 2.5 SRO 3.0

NUREG-1122, Rev.1 4.3 30
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i APE: Loss of NNI-Y (Continued)
1 \

| K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with
(Loss of NNI-Y).
IMPORTANCE RO 3.0 SRO 3.5

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 2.5 SRO 3.0

AK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitadons in the facilities license and amendments are not violated.
IMPORTANCE RO 3.5 SRO 3.5

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Less of NNI-Y)

(CFR: 41.7 / 45.5 / 45.6)

AA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 4.0 i

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.0 SRO 3.3

AA1.3 Desired operating results during abnormal and emergency situations.
.IMPORTANCE RO 3.3 SRO 3.3

AA2. Ability to determine and interpret the folicwing as they apply to
the (Loss of NNI-Y)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.7 SRO 4.0

AA2.2 Adherence to eppwyilate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 4.0 SRO 4.0

4.3-31 NUREG-1122, Rev.1
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' Babcock and Wilcox

A04 Turbine Trip

K/A NO. KNOWLEDGE;

|

| AK1. Knowledge of the operational hnplications of the following concepts as
| they apply to the (Turbine Trip)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.0 SRO 3.3

i

AK1.2 Normal, abnormal and emergency operating procedures associated with
(Turbine Trip).
IMPORTANCE RO 3.2 SRO 3.8

AKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Turbine Trip).,

'

IMPORTANCE RO 3.2 SRO 3.3

AK2. Knowledge of the interrelations between the (Turbine Trip) and thei

i following:
,

(CFR: 41.7 / 45.7) |

| AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.5 SRO 3.3

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the,

! proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.3 SRO 3.5

AK3. Knowledge of the reasons for the following responses as they apply to
the (Turbine Trip)

,

| (CFR: 41.5 / 41.13, 45.6, 45.13)
i

i AK3.1 Facility operating characteristics during transient conditions, including
! coolant chemistry and the erfects of temperature, pressure, and
: r:: activity changes and operating limitations and reasons for these

operating characteristics.
IMPORTANCE RO 3.2 SRO 3.2

,

i O
j
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1

APE: Turbine Trip (Continued)

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with |
'

(Turbine Trip).
IMPORTANCE RO 3.4 SRO 3.6 |

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.4 SRO 3.4

AK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.

'

IMPORTANCE RO 3.4 SRO 3.2

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Turbine Trip)

(CFR: 41.7 / 45.5 / 45.6)

AA1.1 Components, and functions of control and safety systems, including
instrumentation, ignah, interlocks, failure modes, and automatic and
manual featuret.
IMPORTANCE RO 3.5 SRO 3.3

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.0

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.5 SRO 3.7

AA2. Ability to determine and interpret the following as they apply to
the (Turbine Trip)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.3 SRO 3.7 i

,
AA2.2 Adherence to appropriate procedures and operation within the

| limitations in the facility's license and amendments.
| IMPORTANCE RO 3.7 SRO 3.7
1

!
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Babcock and Wilcox
A05 Emergency Diesel Actuation

K/A NO. KNOWLEDGE

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Emergency Diesel Actuation),

(CFR: 41.8 / 41.10, 45.3)
,

AKl.1 Components, capacity, and function of emergency systems.;

IMPORTANCE RO 3.7 SRO 3.7-

AKl.2 Normal, abnormal and emergency operating procedures associated with
(Emergency Diesel Actuation).
IMPORTANCE RO 3.3 SRO 4.0 l

i

AKl.3 Annunciators and conditions indicating signals, and remedial actions.

associated with the (Emergency Diesel Actuhtion).
'

IMPORTANCE RO 3.8 SRO 3.7

AK2. Knowledge of the interrelations between the (Emergency Diesel
3

; Actuation) and the following: j
: (CFR: 41.7 / 45.7)

i
AK2.1 Components, and functions of control and safety systems, including |

. instrumentation, signals, interlocks, failure modes, and automatic and j
!

manual features. i
i IMPORTANCE RO 4.0 SRO 3.8 |

.

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the ),

proper operation of these systems to the operation of the facility.
|

| IMPORTANCE RO 3.5 SRO 3.7 i

1

AK3. Knowledge of the reasons for the following responses as they apply to1

the (Emergency Diesel Actuation)
j'

(CFR: 41.5 / 41.10, 45.6, 45.13)

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.4

i

O
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!

I
|

| APE: Emergency Diesel Actuation (Continued)

! K/A NO. KNOWLEDGE
j

| AK3.2 Normal, abnormal and emergency operating procedures associated with !
! (Emergency Diesel Actuation).

IMPORTANCE RO 3.4 SRO 3.8

j AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.,

IMPORTANCE RO 4.2 SRO 3.8 j

j AK3.4 RO or SRO function within the control room team as appropriate to the
j assigned position, in such a way that procedures are adhered to and the

! limitations in the facilities license and amendments are not violated.
j IMPORTANCE RO 3.6 SRO 3.6
: 1

{ ABILITY
! |

! AA1. Ability to operate and / or monitor the following as they apply to ,

j the (Emergency Diesel Actuation)
i (CFR: 41.7 / 45.5,45.6) <

4

! AA1.1 Components, and functions of control and safety systems, including
j instrumentation, signals, interlocks, failure modes, and automatic and

manual features.
4 IMPORTANCE' RO 4.3 SRO 4.2

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.0 SRO 3.3

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.7 SRO 3.7

AA2. Ab111ty to determine and laterpret the following as they apply to
the (Emergency Diesel Actuation)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.5 SRO 4.2

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.

O IMPORTANCE RO 3.5 SRO 3.8
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|
Babcock and Wilcox |
A06 Shutdown Outside Control Room

K/A NO. KNOWLEDGE

AKl. Knowledge of the operational hnplications of the following concepts as
they apply to the (Shutdown Outside Control Room):

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 4.0 SRO 4.0

|

AKl.2 Normal, abnormal and emergency operating procedures associated with
(Shutdown Outside Control Room).
IMPORTANCE RO 4.3 SRO 4.3

1

AKl.3 Annunciators and conditions indicating signals, and remedial actions.

associated with the (Shutdown Outside Control Room).
IMPORTANCE RO 3.4 SRO 3.4

AK2. Knowledge of the Interrelations between the (Shutdown Outside
Control Room) and the following: |

(CFR: 41.7 / 45.7) J
'

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and !

manual features. |

IMPORTANCE RO 3.8 SRO 3.8

AK2.2 Facility's heat removal systems, including primary coolant, emergency j
coolant, the decay heat removal systems, and relations between the )
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 4.2 SRO 4.2

c

AK3. Knowledge of the reasons for the following responses as they apply to |

the (Shutdown Outside Control Room) : i

(CFR: 41.5 / 41.10, 45.6, 45.13

A'G.1 Facility operating characteristics durin' transient conditions, includingg
coolant chemistry and the effects of temperature, pressure, and i

reactivity changes and operating limitations and reasons for these !

operating characteristics. I

IMPORTANCE RO 3.4 SRO 3.6 !
;

NUREG-1122, Rev.1 4.3 36



. . - . - . _ - - - - . _ .._. - - . . - _ - . - -

APE: Shutdown Outside Control Room (Continued)

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with
(Shutdown Outside Control Room).
IMPORTANCE RO 3.8 SRO 3.8

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.2 SRO 4.2

AK3.4 RO or SRO function within the control room team as appropriate to the
assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.8 SRO 3.8

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Shutdown Outside Ccntrol Room )

(CFR: 41.7 / 45.5 / 45.6)

AAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.3 SRO 4.2

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE R O 3.2 SRO 3.5

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.8 SRO 4.0

AA2. Ability to determine and interpret the following as they apply to
the (Shutdown Outside Control room)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.6 SRO 4.2

AA2.2 Adherence to appropriate procedures and operation within the
limitations in :he facility's license and amendments.

O IMPORTANCE RO 3.7 SRO 4.2
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Babcock and Wilcox
j A07 Flooding g

W
K/A NO. KNOWLEDGE 1

1

AKl. Knowledge of the operational implications of the following concepts as I
i they apply to the (Mooding)
: (CFR: 41.8 / 41.10 / 45.3) '

AKl.1 Components, capacity, and function of emergency systems..

| IMPORTANCE RO 3.5 SRO 3.5

AKl.2 Normal, abnormal and emergency operating procedures associated with

| (Flooding).
IMPORTANCE RO 3.3 SRO 3.7

AK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Flooding).
IMPORTANCE RO 3.3 SRO 3.5

AK2. Knowledge of the interrelations between the (Mooding) and the ;
'

following:
(CFR: 41.7 / 45.7)

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.5

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the

proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.3 SRO 3.3

AK3. Knowledge of the reasons for the following responses as they apply to
the (Hooding)

(CFR: 41.5 / 41.10, 45.6, 45.13

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 2.6 SRO 3.0

0
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APE: Mooding (Continued)

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with
(Flooding).
IMPORTANCE RO 3.2 SRO 3.4

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.6 SRO 3.2

AK3.4 RO or SRO function within the control room team as appropriate to
the assigned position, in such a way that procedures are adhered to and

the

limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.6 SRO 3.6

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Mooding ): (CFR: 41.7 / 45.5 / 45.6)

AA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and |

manual features.
IMPORTANCE RO 3.7 SRO 3.5

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 2.8 SRO 3.0

AAl.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.3 SRO 3.5

AA2. Ability to determine and interpret the following as they apply to
the (Maoding)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE R O 3.0 SRO 3.6

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.

O IMPORTANCE R O 3.3 SRO 3.7
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Babcock and Wilcox
A08 Refueling Canal Level Decrease

,

K/A NO. KNOWLEDGE

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Refueling Canal Level Decrease)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.7 SRO 3.8

AK1.2 Normal, abnormal and emergency operating procedures associated with'

(Refueling Canal Level Decrease). '

IMPORTANCE RO 3.7 SRO 4.0

AK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Refueling Canal Level Decrease).
IMPORTANCE RO 3.8 SRO 4.0

AK2. Knowledge of the interrelations between the (Refueling Canal IAvel
Decrease) and the following: !

(CFR: 41.7 / 45.7) ,

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and j

manual features.
IMPORTANCE RO 4.0 SRO 3.8

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.8 SRO 4.0

AK3. Knowledge of the reasons for the following responses as they apply to
the (Refueling Canal I4 vel Decrease) i

~

(CFR: 41.5 / 41.10 / 45.6,45.13) ,

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics. j

'

IMPORTANCE R O 3.4 SRO 3.6

i
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APE: Refueling Canal I4 vel Decrease (Continued) |i

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with
(Refueling Canal level Decrease).
IMPORTANCE RO 3.2 SRO 3.4

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.0 SRO 3.8

AK3.4 RO or SRO function within the control room team as eppivyiiate to the ;

assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.
IMPORTANCE RO 3.6 SRO 3.6

|

ABILITY
i
|

|
AA1. Ability to operate and / or monitor the following as they apply to !

the (Refueling Canal IAvel Decrease ) '

(CFR: 41.7 / 45.5 / 45.A)

AA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.2 SRO 3.8

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 2.8 SRO 3.0

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.7 SRO 3.7

L
AA2. Ability to determine and laterpret the following as they apply to

the (Refueling Canal Level Decrease)
(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.8 SRO 4.0

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.

O IMPORTANCE RO 3.8 SRO 4.0

4.3-41 NUREG 1122, Rev.1
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,e 4.4 Combustion Engineering EPEs / APES
(

Comhustion Engineering
E02 Reactor Trip Recovery

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational knplications of the following concepts as
they , y to the (Reactor Trip Recovery)

t.FR: 41.8 / 41.10, 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE R O 2.9 SRO 3.2 l

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Reactor Trip Recovery).
IMPORTANCE RO 3.0 SRO 3.4

EKl.3 Annunciators and conditions indicating rignals, and remedial actions
associated with the (Reactor Trip Rccovery),
IMPORTANCE RO 3.0 SRO 3.4

Ov EK2. Knowledge of the interrelations between the (Reactor Trip Recovery)
;

and the following: '

(CFR: 41.7 / 45.7) )

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and ;

manual features. |

IMPORTANCE RO 3.3 SRO 3.7 )
EK2.2 Facility's heat removal systems, including primary coolant, emergency

coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (Reactor Trip Recovery)

(CFR: 41.5 / 41.10, 45.6, 45.13)

i
0 1
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O)
EPE: Reactor Trip Recovery (Continued)

'

K/A NO. KNOWLEDGE I
1

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these |
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.7

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Reactor Trip Recovery).
IMPORTANCE RO 2.8 SRO 3.5 I

l
EK3.3 Manipulation of controls required to obtain desired operating results |

during abnormal, and emergency situations.
IMPORTANCE RO 3.7 SRO 3.7

1

EK3.4 RO or SRO function as a witnin the control room team as appropriate
| to the assigned position, in such a way that procedures are adhered to

and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.2 SRO 3.7

|

ABILITY
|

EA1. Ability to operate and / or monitor the following as they apply to |
the (Reactor Trip Recovery)

! (CFR: 41.7 / 45.5 / 45.6) |
|

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.7

EA1.2 Operating behavior characteristics of the facility. |
IMPORTANCE RO 3.3 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.3 SRO 3.8

|

1 e
NUREG 1122, Rev.1 4.4 2



EPE: Reactor Trip Recovery (Continued)

K/A NO. KNOWLEDGE
,

EA2. Ability to determine and interpret the following as they apply to
the (Reactor Trip Recovery)

(CFR: 43.5 / 45.13) ,

l

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.

,

IMPORTANCE RO 2.7 SRO 3.7 l

EA2.2 Adhermee to appropriate procedures and opemtion within the
limitadons in the facility's license and amendments.
IMPORTANCE RO 3.0 SRO 4.0

|

|

(
f

i

f

I'
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Combustion Engineerine

E05 Excess Steam Demand

K/A NO. KNOWLEDGE

EKl. Knowledge of the operational implications of the following concepts as
they apply to the (Excess Steam Demand)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.0 SRO 3.3

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Excess Steam Demand).
IMPORTANCE RO 3.2 SRO 3.8

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Excess Steam Demand).
IMPORTANCE RO 3.4 SRO 3.7

EK2. Knowledge of the interrelations between the (Excess Steam Demand)
and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including i
instrumentation, signals, interlocks, failure modes, and automatic and I
manual features.
IMPORTANCE RO 3.3 SRO 3.6

EK2.2 Facility's heat removal systems, including primary coolant, emergency
molant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.7 SRO 4.2

EK3. Knowledge of the reasons for the following responses as they apply to
the (Excess Steam Demand)

(CFR: 41.5 / 41.10, 45.6,
45.13) .

1

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.6 SRO 3.8 |
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:

)

| EPE: ' Excess Steam Demand (Continued)
i

i K/A NO. KNOWLEDGE
!

EK3.2 Normal, abnormal and emergency operating procedures associated with
! (Excess Steam Demand).-
| IMPORTANCE RO 3.3 SRO 3.8
4

! EK3.3 Manipulation of controls required to obtain desired operating results

; during abnormal, and emergency situations.
# IMPORTANCE RO 3.8 SRO 4.0
:

j
'

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to,

i and the limitations in the facilities license and amendments are not
{ violated.

IMPORTANCE RO 3.2 SRO 3.6 !
'

ABILITY
i

! EA1. Ability to operate and / or monitor the following as they apply to
i the (Excess Steam Demand)

(CFR: 41.7 / 45.5 / 45.6):
! /n
: EA1.1 Components, and functions of control and safety systems, includir.g

instrumentation, signals, interlocks, failure modes, and automatic and
; manual features.

| IMPORTANCE RO 3.9 SRO 4.2

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.5 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (Excess Steam Demand)

(CFR: 43.5 / 45.13) ]

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.7 SRO 4.0

4.4 5 NUREG-1122, Rev.1
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EPE: Excess Steam Demand (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.4 SRO 4.2

O

O
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Combustion Engineering
E06 Loss of Feedwater

K/A NO. KNOWLEDGE

EKl. Knowledge of the operationalimplications of the following concepts as
they apply to the (Loss of Feedwater)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.2 SRO 3.8

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Ioss of Feedwater).

'

IMPORTANCE R O 3.2 SRO 3.7

EK1.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (Iess of Feedwater).
IMPORTANCE RO 3.2 SRO 3.7

EK2. Knowledge of the interrelations between the (IAss of Feedwater) and
the following:

(CFR: 41.7 / 45.7)
|

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.3 SRO 3.7

EK2.2 Facility's heat removal systems, including primary coolant, emergency '
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (Loss of Feedwater)

(CFR: 41.5 / 41.10, 45.6 / 45.13)

EK3.1 Facility operating character;stics during transient conditions, including
coolant chemistry and the cifets of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.9

O
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EPE: Loss of Feedwater (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Loss of Feedwater).
IMPORTANCE RO 3.2 SRO 3.7

1

EK3.3 Manipulation of controls 1&;pired to obtain desired operating results
'

i during abnormal, and emergency situations.
IMPORTANCE RO 3.7 SRO 3.8

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE R O 3.2 SRO 3.7

ABILITY

| EA1. Ability to operate and / or monitor the following as they apply to
the (Loss of Feedwater)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and ,
manual features.
IMPORTANCE RO 4.0 SRO 3.9

.

1

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.4 SRO 4.0

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE R O 3.2 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (Loss of Feedwater)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during

|
abnormal and emergency operations.

| IMPORTANCE RO 2.8 SRO 3.9
|

O
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|
| EPE: Loss of Feedwater (Continued)
i

! K/A NO. KNOWLEDGE
!

i

j EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.'

| IMPORTANCE RO 3.0 SRO 4.2 |
;

i
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Combustion Engineering
E09 Functional Recovery

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Functional Recovery)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 3.7

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Functional Recovery).
IMPORTANCE RO 3.2 SRO 4.0

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Functional Recovery).
IMPORTANCE RO 3.2 SRO 3.7

EK2. Knowledge of the interrelations between the (Functional Recovery)
and the following:

(CFR: 41.7 / 45.7)
,

EK2.1 Components, and functions of control and safety systems, including
i

instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.6 SRO 3.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.7 SRO 4.2

EK3. Knowledge of the reasons for the following responses as they apply to
the (Functional Recovery)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.5 SRO 3.9

O
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EPE: FunctionalRecovery (Continued)

O K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Functional Recovery).
IMPORTANCE RO 3.0 SRO 3.5

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.7 SRO 3.9

EK3.4 RO or SRO function as a witnin the control room team as .pyivyriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.3 SRO 3.9

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Functional Recovery)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.2 SRO 4.0

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
,

IMPORTANCE RO 3.6 SRO 3.8 |
|

EA2. Ability to determine and interpret the following as they apply to
the (Functional Recovery)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 4.4

4.4-11 NUREG-1122, Rev.1
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EPE: Functional Recovery (Continued) l

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.5 SRO 4.0

01
l

|

|

|
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Comhustion Envineerine
All RCS Overcooling

K/A NO. KNOWLEDGE

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (RCS Overcooling)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.1 SRO 3.3

AKl.~2 Normal, abnormal and emergency operating procedures associated with
(RCS Overecoling).
IMPORTANCE RO 3.0 SRO 3.3

AKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (RCS Overcooling).
IMPORTANCE RO 3.0 SRO 3.2

AK2. Knowledge of the luterrelations between the (RCS Overcooling) and
the following:

Q (CFR: 41.7 / 45.7)
NJ

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.2 SRO 3.4

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.2 SRO 3.4

AK3. Knowledge of the reasons for the following responses as they apply to
the (RCS Overcooling)

(CFR: 41.5 / 41.10, 45.6, 45.13

AK3.1 Facility operating characteristics during transi.ent conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.5

4.4-13 NUREG-1122, Rev.1
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APE: RCS Overcooling (Continued)

K/A NO. MOWLEDGE

AYJ.2 Normal, abnormal and emergency operating procedures associated with
(RCS Overcooling).
IMPORTANCE R O 2.9 SRO 3.4

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.1 SRO 3.5

AK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.1 SRO 3.3

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (RCS Overcooling) |

'

(CFR: 41.7 / 45.5 / 45.6)

AAl.1 Components, and functions of control and safety systems, including i
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.3 SRO 3.5

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.4

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.0 SRO 3.5

AA2. Ability to determine and interpret the following as they apply to
the (RCS Overcooling) |

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during |
abnormal and emergency operations.
IMPORTANCE RO 2.9 SRO 3.3

i

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.0 SRO 3.4

NUREG-1122, Rev.1 4.4 14 1
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c Combustion Engineering
'

A13 Natural Circulation Operations

K/A NO. KNOWLEDGE

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Natural Circulation Operations)

(CFR: 41.8 / 41.10 / 45.3)

AKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.0 SRO 3.5

AK1.2 Normal, abnormal and emergency operating procedures associated with '

(Natural Circulation Operations).
IMPORTANCE RO 3.2 SRO 3.5

AKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Natural Circulation Operations).
IMPORTANCE RO 3.1 SRO 3.4

AK2. Knowledge of the interrelations between the (Natural Circulation

CD
" ' ' ' ' " " ' ' " " ' ' " ' " " ' " *

(CFR: 41.7 / 45.7)

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.0 SRO 3.4

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.4 SRO 3.6

AK3. Knowledge of the reasons for the following responses as they apply to
the (Natural Circulation Operations)

(CFR: 41.5 / 41.10, 45.6, 45.13

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.4 SRO 3.7
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APE: Natural Circulation Operations (Continued)

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with |
(Natural Circulation Operations).
IMPORTANCE RO 2.9 SRO 3.4

AK3.3 Manipulation et controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.4 SRO 3.8

AK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not

,

violated. |

IMPORTANCE RO 3.1 SRO 3.4

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Natural Circulation Operations)

(CFR: 41.7 / 45.5 / 45.6)

AA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features. |
IMPORTANCE RO 3.3 SRO 3.6 |

AA1.2 Operating behavior characteristics of the facility. I

IMPORTANCE RO 3.1 SRO 3.6 |

AA1.3 Desired operating results during abnormal and emergency situations.
,

IMPORTANCE RO 3.2 SRO 3.8 |

AA2. Ability to determine and interpret the following as they apply to
the (Natural Circulation Operations)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.7 SRO 3.7

O
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APE: Natural Circulation Operations (Continued)

K/A NO. KNOWLEDGE

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 2.9 SRO 3.8

s

i

|

|
!
!

!
!

O
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hComhustion Engineering
A16 Excess RCS Leakage

K/A NO. KNOWLEDGE

AK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Excess RCS 12akage)

(CFR: 41.8 / 41.10 / 45.3)

AK1.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.2 SRO 3.5

AKl.2 Normal, abnormal and emergency operating procedures associated with
(Excess RCS Izakage).
IMPORTANCE RO 3.0 SRO 3.4

AKl.3 Annunciators and conditions indicating signals, and remedial
action associated with the (Excess RCS Leakage).
IMPORTANCE RO 3.2 SRO 3.5

AK2. Knowledge of the interrelations between the (Excess RCS I2akage)
and the following:

(CFR: 41.7 / 45.7)

AK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.2 SRO 3.5

AK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.0 SRO 3.3

AK3. Knowledge of the reasons for the following responses as they apply to
the (Excess RCS Leakage)

(CFR: 41.5 / 41.10, 45.6, 45.13

AK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.2 SRO 3.7

NUREG-1122, Rev.1 - 4.4-18
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APE: Excess RCS I4akage (Continued)

K/A NO. KNOWLEDGE

AK3.2 Normal, abnormal and emergency operating procedures associated with
(Excess RCS I4akage).
IMPORTANCE RO 2.8 SRO 3.3

AK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.3 SRO 3.7

AK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 2.9 SRO 3.4

ABILITY

AA1. Ability to operate and / or monitor the following as they apply to
the (Excess RCS I4akage)

\ (CFR: 41.7 / 45.5 / 45.6)

AAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.4 SRO 3.6

AA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.0 SRO 3.5

AA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.0 SRO 3.6

AA2. Ability to determine and interpet the following as they apply to
the (Excess RCS I4akage)

(CFR: 43.5 / 45.13)

AA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 2.7 SRO 3.5

O
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APE: Excess RCS Imkage (Continued)

K/A NO. KNOWLEDGE

AA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 2.9 SRO 3.7

O
s

|

I
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4.5 Westinghouse EPEs / APES

Westinghouse
E01 Redlagnosis

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Reactor Trip or Safety IWection/Redlagnosis)

(CFR: 41.8 / 41.10 / 45.3) j|

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.1 SRO 3.5

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Reactor Trip or Safety Injection / Rediagnosis).
IMPORTANCE RO 3.4 SRO 4.0

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Reactor Trip or Safety Injection /Rediagnosis).
IMPORTANCE RO 3.1 SRO 3.5

EK2. Knowledge of the interrelations between the (Reactor Trip or Safety
Idection/Redlagnosis) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.3 SRO 3.5

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 3.8

EK3. Knowledge of the reasons for the following responses as they apply to
the (Reactor Trip or Safety Idection/Redlagnosis)

(CFR: 41.5, 41.10, 45.6, 45.13)

I
j

4.5-1 NUREG-1122, Rev.1
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EPE: Redlagnosis(Continued)

K/A NO. KNOWLEDGE

EK3.1 Facility operating characteristics during transient conditions, including
.

coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.0 SRO 3.3

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Reactor Trip or Safety Injection /Rediagnosis).
IMPORTANCE RO 3.0 SRO 3.9 ;

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.5 SRO 3.3

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.3 SRO 3.6

|

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Reactor Trip or Safety Idection/Redlagnosis)

(CFR: 41.7 / 45.5,45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.7

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.3 SRO 3.6

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 3.8

EA2. Ability to determine and interpret the following as they apply to
the (Reactor Trip or Safety Idection Redlagnosis)

(CFR: 43.5 / 45.13)

O
NUREG-1122, Rev.1 4.5-2



EFE: Redlagnosis(Continued)

K/A NO. KNOWLEDGE

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 4.0

EA2.2 Adherence to appropriate procedures and operation within the
,

limitations in the facility's license and amendments. '

IMPORTANCE RO 3.3 SRO 3.9

i

!

l

O
|

!

i

!

,
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Westinghouse
E02 SI Termination

K/A NO. KNOWLEDGE

EKl. Knowledge of the operationalimplications of the following concepts as
they apply to the (SI Termination)

(CFR: 41.8 / 41.10, 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.2 SRO 3.8

EK1.2 Normal, abnormal and emergency operating procedures associated with

(SI Termination).
IMPORTANCE RO 3.4 SRO 3.9

EKl.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (SI Termination).
IMPORTANCE RO 3.5 SRO 3.8

EK2. Knowledge of the interrelations between the (SI Termination) and the
following:

(CFR: 41.7 / 45.7)
s

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.4 SRO 3.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 3.9

EK3. Knowledge of the re sons for the following responses as they apply to
the (SI TerminatLn)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.3 SRO 3.6

e
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EPE: SI Termination (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with

(SI Termination).
IMPORTANCE RO 3.3 SRO 3.8

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.9 SRO 3.9

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.5 SRO 3.8

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (SI Termination)

( (CFR: 41.7 / 45.5 / 45.6)
(

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 3.9

EAl.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.8 SRO 4.0

EA2. Ability to determine av.1 interpret the following as they apply to
the (SI Termination)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.3 SRO 4.2

i

V
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EFE: SI Termination (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendmentA
IMPORTANCE RO 3.5 SRO 4.0

i

O

I

O
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Westinghouse
E03 LOCA Cooldown and Depressurization

K/A NO. KNOWLEDGE
|

EKl. Knowledge of the operationalimplications of the following concepts as
they apply to the (IDCA Cooldown and Depressurization)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 4.0

{

EK1.2 Normal, sbnormal and emergency operating procedures associated with
(LOCA Cooldown and Depressurization).
IMPORTANCE RO 3.6 SRO 4.1

.

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (LOCA Cooldown and Depressurization).
IMPORTANCE RO 3.5 SRO 3.8

EK2. Knowledge of the interrelations between the (LOCA Cooldown and
Depressurization) and the following:

(CFR: 41.7 / 45.7)
,

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic snd
manual features.
IMPORTANCE RO 3.6 SRO 4.0

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.7 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (LOCA Cooldown and Depressurization)

(CFR: 41.5 / 41.10, 45.6 / 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.3 SRO 3.7

4.5 7 NUREG-1122, Rev.1
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EPE: LOCA Cooldown and Depressurization (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures aux:iated with
(LOCA Cooldown and Depressurization).
IMPORTANCE RO 3.4 SRO 3.9

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.9 SRO 3.9

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.5 SRO 3.9

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (LOCA Cooldown and Depressurization)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 4.0

EAl.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.7 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.7 SRO 4.1

EA2. Ability to determine and interpret the following as they apply to
the (LOCA Cooldown and Depressurization)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE R O 3.4 SRO 4.2

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE R O 3.5 SRO 4.1

|

|
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Westinghouse.

,

j E04 LOCA Outside Containment
4

; K/A NO. KNOWLEDGE j

;

i EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (LOCA Outside Containn:ent)<

(CFR: 41.8 / 41.10,45.3)
3

i
j EK1.1 Components, capacity, and function of emergency systems.

/ IMPORTANCE RO 3.5 SRO 3.9

i |

! EKl.2 Normal, abnormal and emergency operating procedures associated with j
j (LOCA Outside Containment). . i

j IMPORTANCE RO 3.5 SRO 4.2 |

| EK1.3 Annunciators and conditions indicating signals, and remedial actions
j associated with the (LOCA Outside Containmat).

IMPORTANCE RO 3.5 SRO 3.5'
3

}

i EK2. Knowledge of the laterrelations between the (IDCA Outside
Containment) and the following:;

jp (CFR: 41.7 / 45.7)
f

| EK2.1 Components, and functions of control and safety systems, induding
1 instrumentation, signals, interlocks, failure modes, and automatic and
; manual features.

i IMPORTANCE RO 3.5 SRO 3.9
!

EK2.2 Facility's heat removal systems, including primary coolant, emergency.

coolant, the' decay heat removal systems, and relations between the:

! proper operation of these systems to the operation of the facility.
! IMPORTANCE RO 3.8 SRO 4.0
i
t
j EK3. Knowledge of the reasons for the following responses as they apply to
i the (IDCA Outside Containment)
| (CFR: 41.5 / 41.10, 45.6, 45.13)
;

I EK3.1 Facility operating characteristics during transient conditions, including
I coolant chemistry and the effects of temperature, pressure. and

reactivity changes and operating limitations and reasons fst these
,

operating characteristics.

| IMPORTANCE RO 3.2 SRO 3.5
i
|

l
1
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EPE: LOCA Outside Containment (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with

(LOCA Outside Containment). |
IMPORTANCE RO 3.4 SRO 4.0 i

EK3.3 Manipulation of controls required to obtain desired operating results ;

during abnormal, and emergency situations. i

IMPORTANCE RO 3.8 SRO 3.8

EK3.4 RO or SRO function as a witnin the control room team as appropriate |

to the assigned position, in such a way that procedures are adhered to '

'

and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.6 SRO 3.8

ABILITY
|

EA1. Ability to operate and / or monitor the following as they apply to
the (LOCA Outside Containment)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 4.0 SRO 4.0

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.8 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (LOCA Outside Containment)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.4 SRO 4.3

i

O
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EPE: LOCA Outside Containment (Continued)
4

] K/A NO. KNOWLEDGE
1

| EA2.2 Adherence to appropriate procedures and operation within the
1 limitations in the facility's license and amendments.
| IMPORTANCE RO 3.6 SRO 4.2
!

!
:

i

4

I
,

!

i
.

t

i
4

j

i

!

i
f
i

1
i

!

1
i

|

$
i
i

i
<

!
;

3
i

!
,

:

i
!

1
!

a

$

1

1

i

i
,

!

iO
i 4.5-11 NUlGG-1122, Rev.1
:

I

I
. _ _ . - -_ _ ___ _ - _ _



._.

Westinehouse
E05 Loss of Seccadary Heat Sink h~

.

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (Loss of Secondary Heat Sink)

(CFR: 41.8 / 41.10,45.3)
;

EK1.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.8 SRO 4.1

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Loss of Secondary Heat Sink).
IMPORTANCE RO 3.9 SRO 4.5

l EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Loss of Secondary Heat Sink).
IMPORTANCE RO 3.9 SRO 4.1

EK2. Knowledge of the interrelations between the (Loss of Secondary Heat
Sink) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.9 SRO 4.2

EK3. Knowledge of the reasons for the following responses as they apply to
the (Ims of Secondary Heat Sink)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
calant chemistry and the effects of temperature, pressure, and
11: activity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.4 SRO 3.8

O
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EFE: IAss of Secondary Heat Sink (Continued)

O K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Imss of Secondary Heat Sink).
IMPORTANCE RO 3.7 SRO 4.1

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.0 SRO 4.1

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated. !

'

IMPORTANCE RO 3.7 SRO 3.9

1

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Loss of Secondary Heat Sink)

(CFR: 41.7 / 45.5 / 45.6)

EAl.1 Components, and functions of control and safety systems, including ;

instrumentation, signals, interlocks, failure modes, and automatic and i

manual feature.s.
IMPORTANCE RO 4.1 SRO 4.0

i

EAl.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.7 SRO 4.0

,

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.8 SRO 4.2

EA2. Ability to determine and interpret the following as they apply to
the (Less of Secondary Heat Sink)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.

j IMPORTANCE RO 3.4 SRO 4.4

:

4

l 4.5-13 NUREG-1122, Rev.1
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EPE: Loss of Secondary Heat Sink (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.7 SRO 4.3 -

O

O
NUREG-1122, Rev.1 4.5 14
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Westinghouse
E06 Degraded Core Cooling

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Degraded Core Coolind

(CFR: 41.8 / 41.10,45.3)

EKl.1 Components, capacity, and function of emergency systems. |
IMPORTANCE RO 3.6 SRO 4.0 |

EKl.2 Normal, abnormal and emergency operating procedures associated with |
(Degraded Core Cooling).
IMPORTANCE RO 3.5 SRO 4.1

|
EK1.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (Degraded Core Cooling).
IMPORTANCE RO 3.7 SRO 3.9 |

EK2. Knowledge of the interrelations between the (Degraded Core Cooling)
and the following:

ip (CFR: 41.7 / 45.7) |d '

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.6 SRO 3.8

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.8 SRO 4.1

EK3. Knowledge of the reasons for the following responses as they apply to
the (Degraded Core Cooling)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE R O 3.4 SRO 3.8

O
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EPE: Degraded Core Cooling (Continued) i

O\K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Degraded Core Cooling).
IMPORTANCE RO 3.5 SRO 4.0

EX3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 4.0 SRO 3.9

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.5 SRO 3.7

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Degraded Core Cooling)

(CFR: 41.7 / 45.5 / 45.6)

EAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 3.8

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.5 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.7 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (Degraded Core Cooling)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.4 SRO 4.2

O
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} EPE: Degraded Core Cooling (Continued) i

! j

j K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.5 SRO 4.1

I

O

1
1
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Westinghouse
E07 Saturated Core Cooling

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Saturated Core Cooling)

(CFR: 41.8 / 41.10,45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 3.8

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Saturated Core Cooling).
IMPORTANCE RO 3.1 SRO 3.6

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Saturated Core Cooling).
IMPORTANCE R O 3.2 SRO 3.6

EK2. Knowledge of the interrelations between the (Saturated Core Cooling)
and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features. ]
IMPORTANCE RO 3.2 SRO 3.5

EK2.2 Facility's heat removal systems, including primary coolant, emergency I

coolant, the decay heat removal systems, and relations between the I

proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.5 SRO 3.9

EK3. Knowledge of the reasons for the following responses as they apply to
the (Saturated Core Cooling)

(CFR: 41.5 / 41.10, 45.6, 45.13)
,

EK3.1 Facility op: rating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and,

reactivity changes and operating limitations and reasons for these
operr. ting characteristics.
IMPORTANCE RO 3.1 SRO 3.7

O
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EFE: Saturated Con Cooling (Continued) l

O K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Saturated Core Cooling).
IMPORTANCE RO 3.2 SRO 3.7

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.8 SRO 3.6

EK3.4 RO or SRO function as a 'vitnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.3 SRO 3.6

ABILITY
I

EA1. Ability to operate and / or monitor the following as they apply to
the (Saturated Core Cooling)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.6 SRO 3.6

,

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.2 SRO 3.7

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.5 SRO 3.9

EA2. Ability to determine and interpret the following as they apply to
the (Saturated Core Cooling)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 4.0

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.3 SRO 3.9

4.5-19 NUREG 1122, Rev.1
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! Westinnhouse
~ hE08 Pressurized Thermal Shock

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (Pressurized Thermal Shock)

(CFR: 41.8 / 41.10,45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.5 SRO 3.8

i
:

EKl.2 Normal, abnormal and emergency operating procedures associated with
(Pressurized Thermal Shock).
IMPORTANCE RO 3.4 SRO 4.0

EK1.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (Pressurized Thermal Shock).
IMPORTANCE R O 3.5 SRO 4.0

EK2 Knowledge of the Interrelations between the (Pressurized Thermal
Shock) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.4 SRO 3.7

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.6 SRO 4.0

EK3. Knowledge of the reasons for the following responses as they apply to
the (Pressurized Thermal Shock)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these,

operating characteristics.
,

| IMPORTANCE RO 3.4 SRO 3.9
|
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EPE: Pressurized nermal Shock (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with

(Pressurized Thermal Shock).
IMPORTANCE RO 3.6 SRO 4.0

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.

,

IMPORTANCE RO 3.7 SRO 3.8 i

EK3.4 RO or SRO function as a witnin the control room team as appropriate i

to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not !

violated. 1

IMPORTANCE RO 3.4 SRO 3.7

ABILITY |

EA1. Ability to operate and / or monitor the following as they apply to

l0 the (Pressurized nennal Shock)
(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 3.8

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.6 SRO 4.0

EA2. Ability to determine and interpret the following as they apply to
the (Pressurized nermal Shock)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.4 SRO 4.2

4.5-21 NUREG-1122, Rev.1
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EPE: Pressurized Thermal Shock (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherenx to appropriate procedures and operation within the
limitations 5 the facility's license and amendments.
IMPORTANCE RO 3.5 SRO 4.1

|

l

|

l
i

i

i

e

O
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Westinghouse,

E09 Natural Circulation Operations

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (Natural Circulation Operations)

(CFR: 41.8 / 41.10, 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.0 SRO 3.4

EKl.2 Normal, abnormal and emergency operating procedures associated with !

(Natural Circulation Operations).
IMPORTANCE RO 3.3 SRO 3.7

EK1.3 Annunciators and conditions indicating signals, and remedial actions j
i associated with the (Natural Circulation Operations). |

IMPORTANCE RO 3.3 SRO 3.6 I

i

. EK2. Knowledge of the interrelations between the (Natural Circulation
| Operations) and the following:

(CFR: 41.7 / 45.7)
'

EK2.1 Components, and functions of contoi and 5dety systems, including
instrumentation, signals, interlocks, ti!= modes, and automatic and

;

manual features.
,

IMPORTANCE RO 3.2 SRO 3.4

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the

,

proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EK3. Knowledge of the reasons for the following responses as they apply to
the (Natural Circulation Operations)

(CFR: 41.5 / 41.10, 45.6, 45.13)
,

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.3 SRO 3.6

%
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EPE: Natural Circulation Operations (Continued)

K/A NO. KNOWLEDGE
I

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Natural Circulation Operations ).
IMPORTANCE RO 3.2 SRO 3.6

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.5 SRO 3.6

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.4 SRO 3.6

ABILITY>

,

EA1. Ability to operate and / or monitor the following as they apply to
the (Natural Circulation Operations)

(CFR: 41.7 / 45.5 / 45.6),

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.

i IMPORTANCE RO 3.5 SRO 3.5

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE R O 3.5 SRO 3.8

EA2. Ability to determine ani interpret the following as they apply to
the (Natural Circulation Operations)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
.

abnormal and emergency operations.
IMPORTANCE RO 3.1 SRO 3.8

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.4 SRO 3.8

NUREG-1122, Rev.1 4.5 24
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j

! Westinghquse
E10 Natural Circulation with Steam Vold in Vessel

! with/without RVLIS
i

| K/A NO. KNOWLEDGE
:

! EKl. Knowledge of the operational implications of the following concepts as
; they apply to the (Natural Circulation with Steam Vold in Vessel
! with/without RVLIS)

(CFR: 41.8 / 41.10 / 45.3)
,

| EKl.1 Components, capacity, and function of emergency systems.

! IMPORTANCE RO 3.3 SRO 3.6
i

i EKl.2 1 Normal, abnormal and emergency operating procedures associated with
; (Natural Circulation with Steam Void in Vessel with/without RVLIS).
| IMPORTANCE RO 3.4 SRO 3.6

EKl.3 Annunciators and conditions indicating signals, and remedial actions

associated with the (Natural Circulation with Steam Void in Vessel
with/without RVLIS).
IMPORTANCE RO 3.3 SRO 3.6

EK2. Knowledge of the interrelations between the (Natural Circulation with
Steam Vold in Vessel with/without RVLIS) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.3 SRO 3.5

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EK3. Knowledge of the reasons for the following nsponses as they apply to
the (Natural Circulation with Steam Vold in Vessel with/without
RVLIS)

(CFR: 41.5 /.41.10, 45.6 / 45.13)

4.5-25 NUREG-1122, Rev.1
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EPE: Natural Circulation with Steam Vold in Vessel with/without RVLIS
Continued)

K/A NO. KNOWLEDGE

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and i
reactivity changes and operating limitations and reasons for these

;

operating characteristics.
!

IMPORTANCE RO 3.4 SRO 3.7 i

EK3.2 Normal, abnormal and emergency operating procedures associated with

(Natural Circulation with Steam Void in Vessel with/without RVLIS).
IMPORTANCE RO 3.2 SRO 3.7

|

EK3.3 Manipulation of controls required to obtain desired operating results |
during abnormal, and emergency situations. i
IMPORTANCE RO 3.4 SRO 3.6

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to

;

and the limitations in the facilities license and amendments are not
violated.

,

IMPORTANCE RO 3.4 SRO 3.7

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Natural Circulation with Steam Vold in Vessel with/wlthout
RVLIS)

(CFR: 41.7 / 45.5 / 45.6)

EAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 3.6

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.8

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 3.7

O
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EPE: Natural Circulation with Steam Vold in Vessel with/without RVLIS
Continued)

K/A NO. KNOWLEDGE

EA2. Ability to determine and interpret the following as they apply to
the (Natural Circulation with Steam Vold in Vessel with/without
RVLIS)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 3.9

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.4 SRO 3.9

(
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Westinnhouse
~

E11 Loss of Emergency Coolant Recirculation

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as
they apply to the (Loss of Emergency Coolant Rechtulation)

(CFR: 41.8 / 41.10 / 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.7 SRO 4.0 ;

;

EK1.2 Normal, abnormal and emergency operating procedures associated with
'

(Loss of Emergency Coolant Recirculation).
IMPORTANCE RO 3.6 SRO 4.1

EK1.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Loss of Emergency Coolant Recirculation).
IMPORTANCE RO 3.6 SRO 4.0

EK2. Knowledge of the interrelations between the (Loss of Emergency
Coolant Recirculation) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.6 SRO 3.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations betwee'n the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.9 SRO 4.3

EK3. Knowledge of the reasons for the following responses as they apply to
the (Loss of Emergency Coolant Recirculation)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 3.3 SRO 3.9

O
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EPE: IAss of Emergency Coolant Recirculation (Continued)

|

| K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Loss of Emergency Coolant Recirculation).
IMPORTANCE RO 3.5 SRO 4.0 I

i !
!

EK3.3 Manipulation of controls required to obtain desired operating results|

| during abnormal, and emergency situations.
' IMPORTANCE RO 3.8 SRO 3.8

| EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.6 SRO 3.8

| ABILITY

| EA1. Ability to operate and / or monitor the following as they apply to
l the (Loss of Emergency Coolant Recin:ulation)

(CFR: 41.7 /.45.5 / 45.6),

! 1

| EA1.1 Components, and functions of control and safety systems, including
| instrumentation, signals, interlocks, failure modes, and automatic and
'

manual features.
IMPORTANCE R O 3.9 SRO 4.0

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.5 SRO 3.8

; EA1.3 Desired operating results during abnormal and emergency situations.
i IMPORTANCE RO 3.7 SRO 4.2

EA2. Ability to determine and interpret the following as they apply to!

| the (Less of Emergency Coolant Recirculation)

| (CFR: 43.5 / 45.13)
!
| EA2.1 Facility conditions and selection of appropriate procedures dunng

abnormal and emergency operations.
IMPORTANCE RO 3.4 SRO 4.2

;

4

| (./
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|

EPE: Loss of Emergency Coolant Recirculation (Continued)
,

'

K/A NO. KNOWLEDGE
1

; EA2.2 Adherence to appropriate procedures and operation within the

~

limitations in the facility's license and amendments.;

IMPORTANCE RO 3.4 SRO 4.2

1
j

1

!

O
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Westinghouse |

E12 Uncontrolled Depressurization of all Steam Generators l

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalimplications of the following concepts as they
apply to the (Uncontrolled Depressurization of all Steam Generaton)

(CFR: 41.8 / 41.10 / 45.3)

3 EKl.1 Components:, capacity, and function of emergency systems.
IMPORTANCE RO 3.4 SRO 3.8

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Uncontrolled Depressurization of all Steam Generators).
IMPORTANCE RO 3.5 SRO 3.8

|EK1.3 Annunciators and conditions indicating signals, and remedial actions '

associated with the (Uncontrolled Depressurization of all Steam
i

Generators). |

IMPORTANCE RO 3.4 SRO 3.7
l

EK2. Knowledge of the interrelations between the (Uncontrolled
Depressurization of all Steam Generators) and the following:

y (CFR: 41.7 / 45.7) !

EK2.1 Components, and functions of control and safety systems, including
;

instrumentation, signals, interlocks, failure modes, and automatic and i

manual features.
IMPORTANCE RO 3.4 SRO 3.7

i

EK2.2 Facility's heat removal systems, including primary coelant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.6 SRO 3.9

EK3. Knowledge of the reasons for the following responses as they apply to
the (Uncontrolled Depressurization of all Steam Generators)

(CFR: 41.5 / 41.10, 45.6, 45.13)
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EPE: Uncontrolled Depressurization of all Steam Generators (Continued)

K/A NO. KNOWLEDGE

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these .

I
operating characteristics.
IMPORTANCE RO 3.5 SRO 3.9

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Uncontrolled Depressurizaiton of all Steam Generators).
IMPORTANCE RO 3.3 SRO 3.9 I

EK3.3 Manipulation of controls required to obtain desired operating results |
'

during abnormal, and emergency situations.
IMPORTANCE RO 3.5 SRO 3.7

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE F O 3.5 SRO 3.8

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Uncontrolled Depressurization of all Steam Generators)

(CFR: 41.7 / 45.5 / 45.6) |

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.8 SRO 3.8

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.6 SRO 3.7

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.4 SRO 3.9

O
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EPE: Uncontrolled Depressurization of all Steam Generators (Continued),

.,

K/A NO. KNOWLEDGE

EA2. Abuity to determine and interpret the following as they apply to
the (Uncontrolled Depressurization of all Steam Generators)-

(CFR: 43.5 / 45.13)
,

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.2 SRO 4.0

i

EA2.2 Adherence to appropriate procedures and operadon within the
limitations in the facility's license and amendments.
IMPORTANCE RO 3.4 SRO 3.9

6

i
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Westinnhouse
E13 Steam Generator Overpressure

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational knplications of the following concepts as
they apply to the (Steam Generator Overpressum)

(CFR: 41.8 / 41.10, 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.2 SRO 3.4

4

EKl.2 Normal, abnormal and emergency operating procedures associated with,

; (Steam Generator Overpressure).
IMPORTANCE RO 3.0 SRO 3.3

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Steam Generator Overpressure).
IMPORTANCE RO 3.0 SRO 3.2

'

EK2. Knowledge of the interrelations between the (Steam Generator
Overpressure) and the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, i.nterlocks, failure modes, and automatic and
manual features.-

IMPORTANCE RO 3.0 SRO 3.1
.

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the2

proper operation of these systems to the operation of the facility.
IMPORTANCE RO 3.0 SRO 3.2

EK3. Knowledge of the reasons for the following responses as they apply to4

the (Steam Generator Overpressure)
; (CFR: 41.5 / 41.10, 45.6,45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and '

reactivity changes and operating limitations and reasons for these )
operating characteristics. |
IMPORTANCE RO 2.9 SRO 3.2

0
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1
:
1 EPE: Steam Generator Overpressure (Confirmed)3
i

i K/A NO. KNOWLEDGE
i

EK3.2 Normal, abnormal and emergency operating procedures associated with.

i (Steam Generator Overpressure).
; IMPORTANCE RO 2.9 SRO 3.3
i

j EK3.3 Manipulation of controls required to obtain desired operating results ,

during abnormal, and emergency situations. I4

IMPORTANCE RO 3.2 SRO 3.4
i

EK3.4 RO or SRO function as a witnin the control room team as appropriate
j to the assigned position, in such a way that procedures are adhered to
d and the limitations in the facilities license and amendments are not

violated.
IMPORTANCE RO 3.1 SRO 3.3"

!

! ABILITY
1

EAl. Ability to operate and / or monitor the following as they apply to
,

j the (Steam Generator Overpressure) |

(CFR: 41.7 / 45.5 / 45.6)
:

)' EA1.1 Components, and functions of control and safety systems, including
; instrumentation, signals, interlocks, failure modes, and automatic and
! manual features.
! IMPORTANCE RO 3.1 SRO 3.3
1

EA1.2 Operating behavior characteristics of the facility.;

< IMPORTANCE RO 3.0 SRO 3.2
:
'

EA1.3 Desired operating results during abnormal and emergency situations.
j IMPORTANCE RO 3.1 SRO 3.4
i

EA2. Ability to determine and interpret the following as they apply to4

the (Steam Generator Overpressure)
; (CFR: 43.5 / 45.13)
i

EA2.1 Facility conditions and selection of appupriate procedures during
abnormal and emergency operations..

t IMPORTANCE RO 2.9 SRO 3.4
!

,

1

O
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EPE: Steam Generator Overpressure (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the |

limitations in the facility's license and amendments.
IMPORTANCE RO 3.0 SRO 3.4 |

!

i

|

|
I

1

!

O
l

| |

|
1

)
|
!

O
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Westinghouse
E14 High Containment Pressure

K/A NO. KNOWLEDGE

EK1. Knowledge of the operationalImplications of the following concepts as
they apply to the (High Containment Pressure)

(CFR: 41.8 / 41.10,45.3) |

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 3.3 SRO 3.6

EKl.2 Normal, abnormal and emergency operating procedures nW=W with
(High Containment Pressure).
IMPORTANCE RO 3.2 SRO 3.7

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (High Containment Pressure).
IMPORTANCE RO 3.3 SRO 3.6

EK2. Knowledge of the internlations between the (High Containment
Pressure) and the following:

(CFR: 41.7 / 45.7)
\

EK2.1 Components, and functions of control and safety systems, including
i

instrumentation, signals, interlocks, failure modes, and automatic and '

manual features.
IMPORTANCE RO 3.4 SRO 3.7

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility. |
IMPORTANCE RO 3.4 SRO 3.8

EK3. Knowledge of the masons for the following responses as they apply to ,

the (High Containment Pressure) i

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.

'

IMPORTANCE RO 3.2 SRO 3.6
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EPE: High Cantalanwnt Pnssun (Continued)
<,

K/A NO. KNO'WLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(High Containment Pressure).
IMPORTANCE RO 3.1 SRO 3.7

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.5 SRO 3.5

.

4

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.3 SRO 3.6

ABILITY
,

EA1. Ability to operate and / or monitor the following as they apply to
1

the (High Cantalanwne Pnssun) l

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Componen,3, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.7 SRO 3.7

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 3.3 SRO 3.4

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 3.3 SRO 3.8

EA2. Ability to determine and interpret the following as they apply to
the (Illgh Contalnnwnt Pnssure)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.
IMPORTANCE RO 3.3 SRO 3.8

|

O
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j

i

EPE: High Contain=nt 6 sure (Conii:med)

K/A NO. KNOWLEDGL

EA2.2 Adherence to appropriate procedures and opestion witah the
limitations in the facility's license and anE4.:nents.
IMPORTANCE RO 3.3 SRO 3.8

l

I
!
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Westinnhouse
E15 Containment Mooding

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the following concepts as
they apply to the (Containment Flooding)

(CFR: 41.8 / 41.10, 45.3)

EKl.1 Components, capacity, and function of emergency systems.
IMPORTANCE RO 2.8 SRO 3.0

EK1.2 Normal, abnormal and emergency operating procedures associated with
(Containment Flooding).
IMPORTANCE RO 2.7 SRO 2.9

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (Containment Flooding).
IMPORTANCE RO 2.8 SRO 3.0

EK2. Knowledge of the interrelations between the (Containment Flooding) and
the following:

(CFR: 41.7 / 45.7)

EK2.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 2.8 SRO 2.9

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 2.7 SRO 2.9

EK3. Knowledge of the reasons for the following responses as they apply to
the (Containment Mooding)

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
operating characteristics.
IMPORTANCE RO 2.7 SRO 2.9

O
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i

'
EPE: Containnwne flooding (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(Containment Flooding).
IMPORTANCE RO 2.8 SRO 3.1

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 2.9 SRO 29

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 2.9 SRO 3.0

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the (Cantain==nt Hooding)

(CFR: 41.7 / 45.5 / 45.6)

EAl.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 2.9 SRO 3.0

EAl.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 2.7 SRO 2.9

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 2.8 SRO 3.0

EA2. Ability to determine and interpret the following as they apply to
the (Confalanwnt Mooding)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations..
IMPORTANCE RO 2.7 SRO 3.2

4.5-41 NUREG-1122, Rev.1
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i

EPE: Containment flooding (Continued)

K/A NO. KNOWLEDGE

EA2.2 Adherence to appropriate procedures and operation within the
limitations in the facility's license and amendments.
IMPORTANCE RO 2.9 SRO 3.3

,

9
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Westinehouse
~

; E16 High Containment Radiation

K/A NO. KNOWLEDGE.

,

; EKl. Knowledge of the operational implications of the following concepts as
'

they apply to the (High Containment Radiation)
(CFR: 41.8 / 41.10,45.3)

i
; EKl.1 Components, capacity, and function of emergency systems.

IMPORTANCE RO 2.7 SRO 3.0 |

,

,

1 1

i EKl.2 Normal, abnormal and emergency operating procedures associated with
j (High Containment Radiation).
j IMPORTANCE RO 2.7 SRO 3.2
:

EKl.3 Annunciators and conditions indicating signals, and remedial actions
associated with the (High Containment Radiation).,

IMPORTANCE RO 3.0 SRO 3.3

EK2. Knowledge of the interrelations between the (High Containment
Radiation) and the following:

p (CFR: 41.7 / 45.7)

U
EK2.1 Components, and functions of control and safety systems, including

instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE R O 3.0 SRO 3.3

EK2.2 Facility's heat removal systems, including primary coolant, emergency
coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.
IMPORTANCE RO 2.6 SRO 3.0

EK3. Knowledge of the reasons for the following responses as they apply to
|the (High Containment Radiation) |

(CFR: 41.5 / 41.10, 45.6, 45.13)

EK3.1 Facility operating characteristics during transient conditions, including
coolant chemistry and the effects of temperature, pressure, and
reactivity changes and operating limitations and reasons for these
cycating characteristics.
IMPORTANCE RO 2.9 SRO 3.1

I

(
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EPE: High Co=*=la=nt Radiation (Continued)

K/A NO. KNOWLEDGE

EK3.2 Normal, abnormal and emergency operating procedures associated with
(High Containment Radiation).
IMPORTANCE RO 2.9 SRO 3.3

'

EK3.3 Manipulation of controls required to obtain desired operating results
during abnormal, and emergency situations.
IMPORTANCE RO 3.0 SRO 3.0

EK3.4 RO or SRO function as a witnin the control room team as appropriate
to the assigned position, in such a way that procedures are adhered to
and the limitations in the facilities license and amendments are not
violated.
IMPORTANCE RO 3.0 SRO 3.2

ABILITY

EA1. Ability to operate and / or monitor the following as they apply to
the GIlgh Containment Radiation)

(CFR: 41.7 / 45.5 / 45.6)

EA1.1 Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and
manual features.
IMPORTANCE RO 3.1 SRO 3.2

EA1.2 Operating behavior characteristics of the facility.
IMPORTANCE RO 2.9 SRO 3.0

EA1.3 Desired operating results during abnormal and emergency situations.
IMPORTANCE RO 2.9 SRO 3.3

EA2. Ability to determine and interpret the following as they apply to
the GIlgh Containment Radiation)

(CFR: 43.5 / 45.13)

EA2.1 Facility conditions and selection of appropriate procedures during
abnormal and emergency operations. ,

'

IMPORTANCE RO 2.9 SRO 3.3

O
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4

1

i

EPE: High Containment Radiation (Continued)
j

K/A NO. KNOWLEDGE
,

i
;

4 EA2.2 Adherence to appropriate procedures and operation within the

{ limitations in the facility's license and amendments.
IMPORTANCE RO 3.0 SRO 3.3

i

1

! |

i
:

!
1

! i

!
!

!
!

$
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| SECTION 5
|v COMPONENTS naae

__

i
'

COMPONENTS: 191001 Valve 5-2
;

i COMPONENTS: 191002 Sensors and Detectors 5-3

|

| COMPONENTS: 191003 Controllers and Positioners 5-5
i

j COMPONENTS: 191004 Pumps 5-6
;

! COMPONENTS: 191005 Motor and Generators 5-8
i

| COMPONENTS: 191006 Heat Exchangers and Condensers 5-9
:

} COMPONENTS: 191007 Demineralizers and Ion 5-10

] Exchangers
:
1

i COMPONENTS: 191008 Breakers, Relays, and 5-11
I Disconnects ;

O |

l
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COMPONENT: 191001 Valves (CFR 41.3)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO.

,

Kl.01 h function and operation of safety valves 3.3 3.4
:

K1.02 & function and operation of relief valves 3.0 3.3

K1.03 'Ibe relationship of valve position to flow rate and
back pressure 2.7 2.9

Kl.04 h failed-valve positions for diffaent operators (open, closed, and 2.8 3.2
as-is positions; spring laarkd valves; hydrauhe, y=tially
controlled valves; electric motor-drive valves)

K1.05 Equipment protection concerns in the use of valves
(protect valve seals open slowly) 2.6 2.8

K1.06 tManual operation of MOV with motor moperable 3.3 3.7

K1.07 Principles of operation and purpose of check valves 2.5 2.8

K1.08 Operation of valves and verification of position 3.4 3.4

K1.09 Reason for using globe valves versus gates valves for throttling 2.2* 2.4

9,
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COMPONENT: 191002 Sensors and Detectors (CFR 41.7)
)

U IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

EleE

K1.01 Characteristics of venturis and orifices 2.2* 2.4

K1.02 T+aw./ density co=;----% requireammes 2.7 2.9

K1.03 Effects of gas or steem on liquid flow rate
=deations (erroneous reading) 2.7 2.9

K1.04 Modes of failure 2.7 2.7

K1.05 Explain the operation of a flow D/P cell type flow Mace <<
2.6 2.8

IAY.fl

K1.06 Temperature / pressure compa===t== regara-aaa= 2.5 2.6

K1.07 'Ibeory and operation of level da8acanes 2.5 2.6

K1.08 tEffects of operstag envirnanw=* (pressure and tamperature) 2.8 3.1

,O K1.09 Modes of failure 2.9 3.0

V
Pressure

Kl.10 Theory and operation of pressure Martars (bourdon
tubes, diaphragms, bellows, forced h=1=aca, and
vanable capacitance) 2.3 2.5

K1.11 Effects of operating environawmi (pressure,
"

nwe) 2.7 3.0w

Kl.12 Modes of failure 2.8 2.9

Temperature

K1.13 *1heory and operation of T/C, RTD, thermostats 2.6 2.8 i

i
Kl.14 Failure modes of T/C and RTD 2.8 2.9 I

Position Detectors

K1.15 Failure lodes of reed switches, LVDT, limit switches,
and potetitiometers 2.3 2.4

5-3 NUREG-1122, Rev. 1
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COMPONENT: 191002 Sensors and Detectors

O||IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.16 Applications of reed switches, magnets, LVDT,
potentiometers, and limit switches 2.3 2.7

'

Nuclear Instrumentation

K1.17 Effects of core voiding on neutron <tedetion 3.3 3.5 |
i

i Portable and Personal Radiation Detection

|, K1.18 Theory and operation of ion chambers, 0-M tubes and
4 scintillation detectors 2.6 2.8

i K1.19 Use of portable and personal radiation monitoring
| mstruments. 3.1 3.3

' K1.20 Theory and operation of failed-fuel detectors 2.5 2.7

:|

O
1

.

I

i

!

|

1

a

j

<

O
4

NUREG-1122, Rev. 1 5-4



.. - - .__.-. _ _ _ _ . _. . . - - -. _ _

COMPONENT: 191003 Controllers and Positioners (CFR 41.7)

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 tFunction and operation of flow controller in manual
and automatic modes 3.1 3.2

K1.02 tFunction and operation of a speed controller 2.6 2.7

K1.03 Operation of valves controllers in manual and
automatic mode 3.1 3.1

K1.04 Function and operation of pmssure and teniperature
controllers, including pressure and temperature
control valves 2.8 3.0

K1.05 Function and characteristics of valve positioners 2.5 2.8

K1.06 Function and characteristics of governors and other
mechanical controllers 2.3 2.6

K1.07 Safety precautions with respect to the operation of
controllers and positioners 2.3 2.6

K1.08 'Ibeory of operation of the following types of
controllers: electronic, electncel, and p====*w 2.1 2.6

K1.09 Effects on operation of controllers due to
proportional, integral (reset), derivative (rate), as
well as their combinations 2.4 2.5

K1.10 Function and characteristics of air-operated valves,
including failure nah 2.4 2.8

K1.11 tCautions for placing a valve controller in manual mode 2.8 2.9

|

l

|

.

I

?

!
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COMPONENT: 191004 Pumps (CFR 41.3)

G-
K/A NO. KNOWLEDGE RO SRO

Centrifugal

K1.01 Idetification, symptoms, and consequences of cavitation 3.3 3.5

K1.02 Reasons for vmting a catrifugal pump 3.1 3.4

'

K1.03 Consequences of air steam Imadmg 3.1 3.3

Kl.04 Consequences of operstmg a pump dead headed or for
extended times without adequate rectr=l=*= 3.3 3.4

K1.05 Discuss relationships among head, flow, and power as
related to pump speed 2.3 2.4

K1.06 Need for net positive sucten head (NPSH); effects of
1 loss of suction 3.2 3.3

K1.07 Starting curret and opentmg cunut mierpretation 2.9 2.9

K1.08 Purpose of startmg a pump with discharge valve closed 2.4 2.6,

K1.09 Pressure and flow r=14- ",- of pumps in parallel 2.4 2.Z

Kl.10 Pressure and flow r=1+ ";- of pumps in series 2.4 2.4

; K1.11 Definition of pump shutoff head 2.3 2.4

K1.12 " Runout" of a catrifugal pump (definition,
indications, causes, effects, and corrective measures) 2.5 2.7

K1.13 Theory of operation of a centrifugal pump 2.1 2.1

K1.14 Using a cetrifugal pump charactenstic curve and a
system charactenatic curve, illustrate how the system
operating point changes due to system changes 2.4 2.5

K1.15 Relationship betweca flow from a pump and suction
handa 2.5 2.8

K1.16 Safety procedures and pr='d== am v,a M with
centrifugal pumps 2.8 2.9

K1.17 Define pump efficiency 1.8* 1.9*

K1.18 Explain the difference betwem ideal and real pumping
process 1.4* 1.7*

O
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COMPONENT: 191004 Pumps

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

Positive Displacement

K1.19 Discuss the relationship among head, flow, speed, and power 2.4 2.4

K1.20 Net positive suction head (NPSH) requirements for a positive 2.8 2.8 |
displacement pump

K1.21 Consequences of operahng a positive displacement pump against a 3.0 3.1
closed flow path

K1.22 Apphcahons and characteristics of positive ht pumps 2.3 2.5

K1.23 Famaan for startmg a positive displacement pump with the discharge 2.8 2.9
valve open

K1.24 Safety procedures and precautions associated with positive 3.0 3.1
displacement pumps

K1.25 Basic operation of positive displacement pumps 2.3 2.4 |

K1.26 Theory of operation of positive displacement pumps 1.9 2.0

K1.27 Discuss the characteristic curve for a typical positive displacement 2.1* 2.1
A pump and explain the reason for its shape

I.gt Pumps

Kl.28 Describe the principles of operation of ajet pump 1. 8 * 1.8*

5-7 NUREG-1122, Rev. 1
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COMPONENT: 191005 Motor and Generators (CFR 41.7)
4

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

1M1.01 14=th of a locked rotor 2.8 3.1 )

K1.02 Potential consequences of overheating inadation or beanngs 2.8 2.9
i

K1.03 c=- of exceenive current in motos and gmerators, such as low 2.7 2.8
voltage, overloading, and mechanical binding

K1.04 Relationship between pump motor current (anon ter reading) and the 2.7 2.8
following: pump fluid flow, head, speed, and stator temperature

Kl.05 Explain the difference between startmg current and operating 2.8 2.7
a

(running) current in a motor

K1.06 Reason for limithg the number of motor starts in a given time 3.0 3.1
Period

K1.07 Electrical units: Volts, Amps, VARs, Watts, and Hertz 2.1* 2.3

K1.08 Consequences of overexcited /under excited 2.1 2.3

K1.09 Interrelations of the following: VARs, Watts, Amps, Volts, Power 1.9 * 2.1

O-

Kl.10 Imd shanng with pandlel generators 2.3 * 2.4

K1.11 iMotor and guerstor protective devices 2.3 * 2.4

|
,

|
|

9
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COMPONENT: 191006 Heat Exchangers and Condensers (CFR 41.4)O
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.01 Startup/ shutdown of a heat exchanger 2.1 2.3

K1.02 Proper filling of a shelldaube heat exchanger 2.1 2.3

K1.03 Basic hent transfer in a heat exchanger 2.2 2.3

K1.04 Effects of heat exchanger flow rates that are too high or too low and 2.5 2.7
methods of proper flow adjustment

K1.05 Flow paths for the heat exchanger (counterflow and U-types) 1.8* 1.9*

K1.06 Components of a heat exchanger (shells, tubes, plates, etc.) 1.7* 1.9*

K1.07 Control of heat exchanger temperatures 2.4 2.6

K1.08 Relationship between flow rates and temperatures 2.4 2.4

K1.09 Definition of thermal shock 2.8 2.8

K1.10 Principle of operation of mad *==s 2.3 2.4

K1.11 Relationship between %- vacuum and backpressure 2.1* 2.1*

K1.12 Effects of tube fouling and tube failure scaling on heat exchanger 2.5 2.7
Operation

51.13 %s of heat exchanger tube failure 2.8 2.9

Kl.14 Reasons for non-made==ahta gas removal 2.4 2.6

l

,
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COMPONENT: 191007 Demineralizers and Ion Exchangers (CFR 41.3)

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Effect of excessive differential pressure on demineralizer 2.3 2.5
performance

K1.02 Effects of channaling in a deminernhzer 2.1 2.3

K1.03 Reason for sampling inlet and outlet of demmeraliar 2.2 2.5

K1.04 Reason for demmeralizer temperature and flow limits 2.4 2.4

K1.05 Principles of demineralizer operation 2.0 2.2

K1.06 Demmeraliar D/P to determine condition of demineralizer resin bed 2.1 2.5

K1.07 Effects of demmeralizer operation on water conductivity 2.1 2.2

Kl.08 Demmeralizer characteristics that can cause a change in boron 3.Z 3.1
concentration

K1.09 Reasons for bypassmg demmerahzers 2.5 2.7

Kl.10 Reasons for using mixed-bed demineralizers to process primary 2.1 2.3
water ,

K1.11 Plant evolutions which can cause crud bursts and the effect on 2.5 2.8 )
demineralizers

K1.12 Definition of ' boron saturated' as it relates to a demineralizer 2.7 2.9 i
|
|

K1.13 Definition of " lithium saturated * as it relates to a denuneralizer 2.1 2.1 |

K1.14 Effect of temperature on saturated ion exchangers 2.4 2.6

|
|

|

O
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| COMPONENT: 191008 Breakers, Relays, and Disconnects (CFR 41.7)
#

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

.

} K1.01 tPurpose of raciang out breakers (de-energize components and 2.6 2.8
associated control and 3 ^=*% circuits)

4

K1.02 Local inrlatiaa that breaker is open, closed or tripped 2.8 2.9;

1

j K1.03 Imse of power supply circuit breaker indicator lights and capabdity 2.9 3.1

9
in remotely open and close

| K1.04 Operation of vanous push buttons, switches and handles ami the 2.9 3.0
j resulting actma on breakers

!

| K1.05 Function of thermal overload protection device 2.3 2.4
i

i K1.06 tinterpretation of symbols for breakers, relays and C in a 2.3 2.6

{
one-line diagram

i

j K1.07 Safety procedures and precautions associated with breakers, 3.0 3.3
! including MCC bus breakers, high, medium and low voltage
j breakers, relays and disconnects

K1.08 Effects of closing bmakers with current out of phase, different 3.3 3.5O frequencies, high voltage differential, low current, or too much loadb
K1.09 Effect of rackmg out breakers on control and indicating circuits and 2.8 3.1

removal of control power on breaker operation

K1.10 tFunction. c.ontrol, and precautions associated with disconnects 2.7* 3.1

K1.11 Control room indication of a breaker status 3.1 3.3

K1.12 Trip indicators for circuit breakers and protective relays 2.9 2.9

|
1

l

\
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Section 6

O runonv: 9 se

REACTOR THEORY: 192001 Neutrons 6-2

| REACTOR THEORY: 192002 Neutron Life Cycle 6-3

1
'

REACTOR THEORY: 192003 Reactor Kinetics and Neutron 6-4
Sources.:

|

REACTOR THEORY: 192004 Reactivity Coefficients 6-5

REACTOR THEORY: 192005 Control Rods (Full and/or Part 6-6

| Length)

| REACTOR THEORY: 192006 Fission Product Poisons 6-7
|

REACTOR THEORY: 192007 Fuel Depletion and Burnable Poisons 6-9

REACTOR THEORY: 192008 Reactor Operational Physics 6-10

THERMODYNAMICS: 193001 Thermodynamic Units and Properties 6-12

THERMODYNAMICS: 193003 Steam 6-13

THERMODYNAMICS: 193004 Thermodynamic Processes 6-15

THERMODYNAMICS: 193005 Thermodynamic Cycles 6-16
,

THERMODYNAMICS: 193006 Fluid Statics and Dynamics 6-17
|

THERMODYNAMICS: 193007 Heat Transfer 6-18

THERMODYNAMICS: 193008 Thermal Hydraulics 6-19

: THERMODYNAMICS: 193009 Core Thermal Limits 6-21

4f THERMODYNAMICS: 193010 Brittle Fracture / Vessel Thermal 6-22
i Stress
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REACTOR THEORY (CFR 41.1)

REACTOR THEORY: 192001 Neutrons

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Define fast, intennedante, and slow neutrons. 1.9* 2.0

K1.02 Define prompt and delayed neutrons. 2.4 2.5

K1.03 Define thennat neutrons. 2.2 2.3

K1.04 Describe neutron moderation. 2.4 2.4

K1.05 Identify characteristics of good moderators. 2.0* 2.1*

K1.06 Define neutron lifetime. 1.6* 1.6*

K1.07 Define neutron generation time. 1.6 * 1.6*

K1.08 Describe fast flux, thermal flux, and flux distribution. 1.9 * 2.0

K1.09 Describe sources of neutrons. 2.3 2.4 |

O'
|

O
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|

1
1 REACTOR THEORY: 192002 Neutsen Life Cycle |

)U IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

I
'

Desenbe the andas lift Ersle using the followmr
lanns:

K1.01 -fast fission factor. 1.4 * 1.4*

K1.02 -fast non-leakage probability factor. 1.4* 1.6*

K1.03 -resonance escape probability factor. 1.9* 1.9*

K1.04 --thermal non-leakage probability factor. 1.5 * 1.6*

Kl.05 --thermal utilization factor. 1.9* 1.9*

K1.06 -reproduction factor. 1.5 * 1.6*

K1.07 Define critical, subcritical, and supercritical with respect to a reactor and in 3.1 3.1
terms of the effective multiplication factor.

K1.08 Define effective multiplication factor and discuss its relationship to the state 2.6 2.6
of a reactor.

K1.09 Define K-excess (excess reactivity). 2.5 2.7

K1.10 Define shutdown margin. 3.2 3.6

Kl.11 Define reactivity. 2.9 3.0

K1.12 State the relationship between reactivity and effective multiplication factor. 2.4 2.5

K1.13 Calculate shutdown margin using procedures and given plant parameters. 3.5* 3.7 *
l

K1.14 tEvaluate change in shutdown margin dus to changes in plant parameters. 3.8 3.9

l

.
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| REACTOR THEORY: 192003 Reactor Kinetia and Neutron Sources

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

|

| K1.01 Explain the concept of suberitical multiplication. 2.7 2.8

| K1.02 Given the simplified formula for suberitical multiplication, perform 2.2 2.3
calculations involving stesdy state count rate and source count rate.

K1.03 Describe the production of delayed neutrons. 2.3 2.4
|

K1.04 Define delayed neutron fraction and effective delayed neutron fraction: 2.4 2.4
state the reasons for variation.

1

K1.05 Define start-up rate. 2.7 2.8

K1.06 Describe the factors affecting start-up rate. 3.2 3.3

K1.07 Explain the effect of delayed neutrons on reactor control. 3.0 3.0
i

K1.08 Explain the prompt critical, promptjump, and prompt drop. 2.8 2.9

| K1.09 Given the power equation, aclve problems for power changes. 2.3 2.3

K1.10 Define doubling time and calculate it using the power equation. 1.6 * 1.6*

K1.11 Explain the rw-ity for installed neutron sources in a resctor core. 2.7 2.8 |

|

|

!

4

O
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|

|

|

| REACTOR THEORY: 192004 Reactivity Coefficiads
|

|

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Define moderator temperature coefficant of reactivity. 3.1 3.2

K1.02 Define fuel * ,aA. coefficient of reactivity. 3.0 3.2

K1.03 Describe the effect on the magnitude of the '-- ;+ Ae coefficient of 2.9 3.1
reactivity froan changes in moderator temperature and core age.

K1.04 Explain r=a==aca absorption. 2.4 2.4

K1.05 Explain doppler broadening and self-shieldag. 2.3 * 2.4*

i K1.06 Describe time effects of core age, moderator temperature, and boron 3.1 3.1
; canematration on moderator temperature coefficients.
!

i K1.07 Describe the offsets of core age, fuel temperature, and moderator 2.9 2.9
^ ;+ee on fuel temperature (doppler) coefficient.

K1.08 Describe the components of power coefficient. 3.1 3.1

K1.09 Compare boron reactivity worth vs. boron concentration. 2.8 2.9

g K1.10 Compare boron reactivity worth vs. moderator te+hw. 2.9 2.9

K1.11 Explain the change in reactivity addition rate due to boration/ dilution over 2.9 3.1
core life.

K1.12 Explain differences between reactivity coefficients and reactivity defects. 2.7 2.7

| K1.13 Explain and describe the effect of power defect and doppler defect on 2.9 2.9

| reactivity.
!

|
|

|
|
,

|
:

|
!

|

!
|1 %.

'
\

I
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REACTOR THEORY: 192005 Control Rods (Full and/or Part Length)

O
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

| K1.01 Name the material used for thermal neutron absorption in control rods. 1.8* 1.9*

| K1.02 Describe nuclear properties of active neutron absorber material in the 1.9 2.0*
| control rod.

K1.03 Predict direction of change in reactor power for a chance in control rod 3.5 3.6
position.

| K1.04 Define reactor scram / trip. 3.2* 3.2*

| K1.05 Define control rod worth, differential control rod worth, and integral 2.8 3.1
'

control rod worth.

K1.06 Explain the shape of curves for differential and integral new versus rod 2.6 2.9
position.

K1.07 Explain direction of change in magnitude of CRW far a change in 2.5 2.8
moderator temperature, boron concentration, and fission product poisons.

K1.08 State the purpose of flux shaping. 2.7 2.9

K1.09 State the purpose of rod sequencing and overlap. 2.8 3.0

K1.10 tDescribe axial flux imbalance, including long-range effects. 3.0 3.3
|

| Kl.11 tDescribe the effects of quadrant power tilt (symmetric offset), including 2.8 3.2
fong-range effects.

| K1.12 tDescribe power peabng or hot channel factors. 2.9 3.1

K1.13 tDefine and calculate quadrant tilt (symmetric offset) ratio 2.9 3.3
1
i K1.14 Explain the effects of full and/or part length rods on Delta I (flux 3.2 3.5

distribution).

! Kl.15 tDiscuss rod insertion limits. 3.4 3.9

| K1,16 tDescribe the effects of control rods on power peabag or hot-channel 2.8 3.1
I factors.

|

9
l
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REACTOR THEORY: 192006 Masion Product Poisons

V IMPORTANCE
K/A NO. KNOWLEDGB RO SRO

K1.01 Define fission product poison. 2.5 2.6

K1.02 State the characteristics of Xenon-135 as a fission product poison. 3.0 1.1

K1.03 Describe the production of Xenon 135. 2.7 2.8

K1.04 Describe the removal of Xenon-135. 2.8 2.8

Desenbe the followmg processes and Bala their afhEl 21 sm*E
onerations-

K1.05 -Equilibrium Xenon 3.1 3.1

K1.05 -Transient Xenon 3.Z 3.4

K1.07 -Xenon following a scram 3.4 3.4

K1.08 Describe the effects that Xenon concentraten has on flux shape and control 3.3 3.4
rod patterns.

Elgi tha ggy.f and Calala ths reasoning ig[ the reactivity insertion hy
Xenon-124 ymala thus fat Ibn follower

K1.09 -Initial reactor startup and ascension to rated power. 3.0 3.1

K1.10 -Reactor startup with Xenon-135 already present in the core. 3.1 3.2

i

K1.11 -Power changes from steady-state power to another. 3.1 3.1

K1.12 -Reactor scium. 3.1 3.1

Kl.13 -Reactor shutdown. 2.9 3.0

K1.14 Explain the methods and reasons for the operator to compensate for the 3.2 3.3
time dependent behavior of Xenon 135 concentration in the reactor.

K1.15 State the characteristics of Samarium 149 as a fission product poison. 1.9* 1.9*

Kl.16 Describe the production of Sunarium-149. 1. 8 * 1.8*

K1.17 Describe the removal of Samarium-147. 1.8* 1.8*

d
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;

; REACTOR THEORY: 192006 Mesion Product Poisons

O;

i IMPORTANCE
' K/A NO. KNOWLEDGE RO SRO

K1.18 Define equilibrium samarium. 1.8 * 1.8*

1 P.let the mur.e and sanlain the reasoning is reactivttY insertion hX :

Samarium-149 ygoma ihne fgg the following-

i

J K1.19 -Initial reactor startup and ascension to rated power. 1. 8 * 1.9*

; K1.20 -Reactor shutdown. 1.7* 1. 8 *

K1.21 Describe the effects of power changes on samarium concentration. 1.7 * 1.8*

: K1.22 Compare effects of Samarium-149 on reactor operation with those of 1. 8 * 1.8*
Xenon-135.'

1
J

|
>

!

i
:
.

i

! O
i

a

1

1
4

4

1

3

i
'

4

O
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REACTOR THEO2Y: 192007 Fuel Depledon and A% h

IMPORTANCE

K/A NO. KNOWLEDGE RO 3RO

knae Wie poison and state its use in the m - 2.1 2.5-

Desedbe and explain distribution of burnable poisons in b core. <w n-

KI.03 Given a curve of K-e&ctive versus core age, state the e for ge 2.1
mimum, minimum, and inbetion points.

db b and why boron concentration changes over core life. 3,g 3,4

bribe the effects of boratica/ dilution on reactivity during fw. flow 3o 3.2-

and natural circulados conditions.

.

%

,

|

!

6-9 NUREG-!!22, Rev.1

__ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _



!

REACTOR THEORY: 192008 Reactor Operational Physics

O
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.01 List parameters which should be monitored and controlled during the 3.4 3.5

approach to criticality.

K1.02 tList reactivity control mechanisms which exist for plant conditions during 2.8 3.1

the approach to criticality.

K1.03 D. scribe count rate and instrument response which should be observed for 3.9 4.0
rod withdtr.wal during the approach te criticality.

K1.04 Relate tle concept of suberitical multiplication to predicted count rate 3.8 3.8
response for control rod withdrawal during the approach to critical.

K1.05 Explain characteristics to be observed when the reactor is very close to 3.8 3.9
criticality.

K1.06 Calculate ECP using a 1/M plot. 2.9 3.1

K1.07 Calculate ECP using procedures and given plant procedures. 3.5 3.6

K1.08 List parameters which should be monitored and controlled upon reaching 3.5 3.7
criticality.

Kl.09 Define criticality as related to a reactor startup. 3.2 3.3

K1.10 Describe reactor power rer,m once criticality is reached. 3.3 3.4

K1.11 Desc:ibe how to determme if a reactor is critical. 3.8 3.8

K1.12 List parameters which should be monitored and controlled during the 3.5 3.6
intermediate phase of startup (from criticality to PCAH).

K1.13 Discuss the concept of the point of adding heat (POAH) and its impact on 3.4 3.6

reactor power.

K1.14 Describe reactor power response prior to reaching the POAH. 3.1 3.1

K1.15 Explain characteristics to look for when the POAH is reached. 3.4 3.4

Kl.16 Describe monitoring and control r,f reactor power and primary temperature 3.2 3.3 !

during 0% to 15% (B & W). |
|

|

|

O
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! REACTOR THEORY: 192008 Reactor Opert.:Dani Physics

IMPORTANCE
i

i K/A NO. KNOWLEDGE RO SRO
!
1

! K1.17 Describe reactor power response aAer reaching the point of adding heat. 3.3 3.4

1
i K1.18 Describe the monitoring and control of T-ave, T-ref, and power during 3.6 3.5

Power operation.;

i

| K1.19 Describe means by which reactor power will be increased to rated power. 3.5 3.6

i
i K1.20 Explain the effects of control rod motion or boration/ dilution on reactor 3.8 3.9

| Power.
'

! K1.21 Explain the relationship between steam flow and reactor power given 3.6 3.8

{ specific conditions.
:

f K1.22 Explain how boron concentration affects core life. 2.6 7 3.87
i

i K1.23 Explain the shape of a curve of reactor power versus time aAer a scram. 2.9 3.1

K1.24 Explain reactor power response to a control rod insertion. 3.5 3.6 ;

1
Kl.25 Explain the necessity for inserting control rods in a predetermmart 2.9 3.1

sequence during normal shutdown.
|
;

K1.26 Define decay heat. 3.1 3.2

K1.27 Explain the relationship between decay heat generation and: a) power level 3.1 3.4
history, b) power production, and c) time since reactor shutdown.

i
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TIIERMODYNAMICS TIIEORY
(CFR 41.14)

THERMODYNAMICS: 193001 Thermodynamic Units and Properties

BIPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.01 Convert between absulute and gauge pressure and vacuum scales. 2.5 2.7 ,

1

K1.02 Recognize the difference between absolute and relative (Kelvin) 1.9* 2.0*
temperature scales.

K1.03 Describe bow pressure and level sensing instruments work. 2.6 2.6

K1.04 Explain relationships between work, power, and energy. 2.2 2.3 |

K1.05 Explain the law of conservation of energy. 2.1* 2.1

,

I

I
1

l

O
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THERMODYNAMICS: 193003 Steam

s

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Define energy and work. 1.9* 2.0* l
!

K1.02 Desesibe effects of pressure and temperature on density or specific volume 2.4 2.5
,

of aliquid. |
|

K1.03 Describe the effects of pressure and temperature on density or specific 2.3 2.4
volume of a gas.

Define the followma lama:

K1.04 -Iatent heat of vaporization 2.3 2.3

K1.05 -Vaporization line 1.9 1,9*

K1.06 -Critical point 1.9* 1,9*

K1.07 -Vapor dome 1.8* 1.8 *?

K1.08 -Saturated liquid 2.8 2.8

Kl.09 -Wet vapor 2.1* 2.1

K1.10 -Saturated vapor 2.3 2.3

K1.11 -Vapor pressure 1.7* 1. 8 *

K1.12 -Moisture content 2.8 2.3

K1.13 -Quality 2.3 2.3

K1.14 -Superheated vapor 2.4 2.5

Kl.15 -Supersaturated vapor 1.8* 1.9*

Kl.16 -Subcooled sad compressed liquids 2.6 2.7

K1.17 -Subcooling 3.0 3.2

K1.18 -Specific heat 2.3* 2.3

Kl.19 - -Enthalpy 2.3 2.4

Identify the followmg lums an a I-s diagram-

K1.20 -Critical point 1.9* 2.0*

K1.21 -Saturated liquid line 2.1* 2.1,

!

!
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THERMODYNAMICS: 193003 Steam

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.22 --Saturated vapor ime 2.0 2.1

K1.23 --Solid, liquid, gas, vapor, and fluid regions 1.9* 1.9e

K1.24 Explain the usefulness of steam tables to the Control
Room operator. 2.8 3.1

K1.25 Explain and use saturated and superheated steam
tables. 3,3 3,4

K1.26 Apply specific heat in solving heat transfer probleme. 1.9* 2.0*

i
l

l

|

O

O
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THERMODYNAMICS: 193004 Thenmodynamic Processes

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Explain the reintionship between real and ideal processes. 1.8* 1.9*

K1.02 Explain the shape of the T-s diagram process line for a typical secondary 1.7* 1.9*
system.

Henlag:

K1.03 Describe the functions of nozzles in flow restrictors. 1.9* 1.9*

K1.04 Describe the functions of nozzles in air ejectors. 2.0 2.0

Turbines

Kl.05 Explain the function of nozzles fixed blading and movmg blading in the 1.6* 1.7 *

turbine.

K1.06 Explain the reason turbines are multistages. 1.5* 1.7*

K1.07 Define turbine efficiency. 1.6* 1.6*

O K1.08 Explain the difference between real and ideal turbine efficiency. 1.6* 1.7*

U Bmas:
|

Kl.09 Define pump efficiency. 1.3* 1.3* |
!

K1.10 Explain the difference between ideal and real pumping processes. 1.3 1.3*

Condensors

Kl.11 Describe the process of enadan==** depression and its effect on plant 2.4 2.5
operation.

K1.12 Explain vacuum formation in enadannar prac=== 2.2 2.3

K1.13 Explain, the condensmg process. 2.2 2.3

"Ihrottlina and the throttimt Ensges

K1.14 Explain the reduction of process pressure from throttling. 2.1 2.3

K1.15 Determine the exit conditions for a throttling process based on the use of 2.8 2.8 -|

steam and/or water

6-15 NUREG-1122, Rev.1
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THERMODYNAMICS: 193005 Thermodynanic Cycks

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 Define thermodynamic cycle. 1.6* 1.7 *

Kl.02 Define thermodynamic cycle efficiency in terms of net work produced and 1.6* 1. 8 *
energy applied.

K1.03 Describe how changes in secondary system parameter affect thermodynamic 2.5 2.6
efficiency.

K1.04 Describe the moisture effects on turbine integrity and efficiency. 2.1 2.3

K1.05 Stata the advantages of moisture separators / repeaters and feedwater heaters 1.9 1.9
for a typical steam cycle.

O

O
i
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THFJEMODYNAMICS: 193006 Muid Statics and Dynamics
('

1

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.01 Distinguish between static pressure, dynamic pressure, and total pressure. 2.2 2.3
|
!

Kl.02 Define head loss. 2.3 1.4

1

K1.03 Discuss operational considerations of viscosity as related to head loss. 1.7 * 1.8* |
K1.04 Explain operational implications of water hammer. 3.4 3.6

Drfag gt 18914i811Hi ollowinn lume sul conceptsf

K1.05 -Mass flow rate 2.9 3.0

K1.06 -Two-phase flow 2.8 2.9

K1.07 -Pressure spike 2.7 2.7

K1.08 --Gas bindmg 2.8 1.8

Kl.09 -Recirculation ratio 1.9 * 1.9*

Kl.10 -Water hammar 3.3 3.4

K1.11 --Cavitation 3.1 3.3

K1.12 Explain why flow ma==rements must be corrected for density changes. 2.5 2.6

K1.13 Explain the relationship between pressure head and velocity head in a fluid 2.2 2.3
system.

Kl.14 Discuss the velocity profiles for lammar flow and tubulent flow. 1.8* 1.9*

Kl.15 Describe the methods of controlling system flow rates. 3.1 3.3

%
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| THERMODYNAMICS: 193007 Heat Transfer

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

Heat Transfer

K1.01 Describe three mechanisms of heat transfer. 2.5 2.5

K1.02 Define thermal conductivity. 2.0 2.2

K1.03 Explain the mannar in which fluid films affect heat transfer. 2.2 2.4

K1.04 Describe how the presence of gases or steam can affect heat transfer and fluid 2.8 3.0 !
'

flow in heat exchangers.

_C.9n Hermal Emvg
_

K1.05 Define core thermal power. 2.7 2.9

Kl.06 Explain methods of calculating core thermal power. 3.1 3.3

K1.07 Define percent reactor power. 2.7 2.8

Kl.08 Calculate core thermal power using a simplified heat balance. 3.1 3.4

O

O
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; THERMODYNAMICS: 193008 Thermal Hydraulics

!
' IMPORTANCE

! K/A NO. KNOWLEDGE RO SRO
!

Departure hggi Nucleate ]huhas

! K1.01 Did-pah between boiling processes and other heat transfer mach =i==. 2.8 3.0

K1.02 Describe means by which boiling affects convection heat transfer. 2.8 3.0

i
K1.03 Describe the processes of nucleate boiling, subcooled nucleate boiling, and 2.8 3.1

; bulk boiling.

K1.04 Describe DNB (departure from nuclease boshag). 3.1 3.3

! K1.05 List the parameters that affect DNR and DNBR and describe their effect(s). 3.4 3.6

I K1.06 Describe CHF (critical heat flux). 2.8 2.9

K1.07 Describe transition (partial film) boiling. 2.6 2.6

K1.08 Describe film boiling. 2.6 2.6'

K1.09 Describe burnout and burnout heat flux. 2.3 2.4

K1.10 Define DNBR. 2.9 3.1
,

j IES Ehset Elm

K1.11 Classify slug flow region along a fuel pin, experiencing two phase flow. 1.9* 2.1*

K1.12 Describe annular flow region along a 1:ypothetical fuel pin, experiencing two 1.8* 1.9*
phase flow. i

K1.13 Describe dryout region or mist flow region t1cas a hypothetical fuel pin, 1.9* 2.1*
exponencing two phase flow.

K1.14 Describe effects of flowrate and phase change ca the heat transfer 2.6 2.7
coefficient.

Kl.15 Define and describe subcooling margin (SCM). 3.6 3.8 I'

K1.16 Draw the temperature profile from the centerline of a fuel pellet to the 2.4 2.6
centerline of the flow ch-nal.

i K1.17 Explain the necessity of deternuning core coolant now. 2.9 3.2

6-19 NUREG-1122, Rev.1
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THERMODYNAMICS: 193008 Thermal Hydraulics

e
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.18 Describe the factors affecting single- and two-phase flow resistance. 2.3 2.5

K1.19 Describe core bypass flow. 2.5 2.8

K1.20 Explain the need for adequate core bypass flow. 2.9 2.9

Natural Circulation

Kl.21 Explain the conditions which Must exist to establish natural circulation. 3.9 4.2*

K1.22 Describe means to determine if natural circulation flow exists. 4.2* 4.2*

K1.23 Describe rneana by which natural circulation can be anh=~~1 3.9 4.1

K1.24 tDescribe the process of reflux boiling (boiler condenser process). 2.7 3.1
{

K1.25 tDescribe how gas binding affects natural circulation. 3.3 3.4

Sketch the axial temocrature and enthalov orofiles for a tvoical-reactor
coolant channel and describe how they are affected by the following: )

K1.25 --Onset of nucleate boiling 2.2* 2.4

K1.27 -Axial core flux 2.2* 2.4

K1.28 -Inlet temperature 2.2* 2.4*

K1.29 -Heat generation rate 2.2* 2.4

K1.30 -Flow rate in the channel 2.3 * 2.4

|

t
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THERMODYNAMICS: 193009 Core Thermal Lhnits

t

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1.01 t-Radial pealang factor (RPF) 2.3 2.8

K1.02 t-Axial peaking factor (APF) 2.3 2.8

Kl.03 t-Imal pealang factor (LPF) 2.2 2.7

K1.04 t-Total peaking factor (TPF) 2.3 2.7

Kl.05 tState the reason thermal limits are nac-ry. 3.1 3.5

Kt.06 tDescribe the function of the core protection calculator (thermal margin 2.8 3.7
~1-1 -*~).

KI.07 Describe factors that affect peaking and hot channat factors. 2.9 3.3

O'

U '

I
|

i
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THERMODYNAMICS: 193010 Brittle Fracture and Vessel Thermal Stress e
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1.01 $ tate the brittle fracture made of failure. 2.8 3.2

K1.U2 State the definition of Nil-Ductility Transition Temperature. 2.4 2.5

K1.03 Define reference temperature. 2.0 2.4

iK1.04 State how the possibility of brittle fracture is minimized by operstmg 3.3 3.7
limitations. i

K1.05 Stste the effect of fast neutron irradiation on reactor vessel metals. 2.9 3.0

|K1.06 Define pressunzed thermal shock (FTS) 3.6 3.8
1

K1.07 State the operational concerne of uncontrolled cooldown. 3.8 4.1* l

i

i
i

|

|

|

O

|
|
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