ES-401 PWR Examination Outline Form ES-401-2
Facility: ANO1 Date of Exam:  November 24, 2014
RO K/A Category Points SRO-Only Points
Tier Group
KIKIKIKIK|{K|A|JA|A|JA |G A2 G* Total
1123141516112 ]|3j4]|* ] Total
1. 1 31313 313 3 18 2 4 6
Emergency &
Abnormal 2 11112 N/A 212 NA I 9 3 I 4
Plant X
Evolutions TierTotals { 4 | 4 | 5 5135 4 27 5 5 10
1 4 1221222214133 ]2] 28 2 3 5
2.
Plant 2 rjiriytrrr)j1rjprjrjypo)pr o100 o2 | 1 3
Systemns .
y TierTotals | 5|3 [3[3{3|3 )3 |a|alal3] 38 4 4 8
3. Generic Knowledge and Abilities 1 2 3 4 10 1 2 3 4 7
Categories
3 2 3 2 1 2 2 2
Note: 1. Ensure that at least two topics from every applicable K/A category are sampled within each tier of the RO
and SRO-only outlines (i.e., except for one category in Tier 3 of the SRO-only outline, the “Tier Totals”
in each K/A category shall not be less than two).

2, The point total for each group and tier in the proposed outline must match that specified in the table.

The final point total for each group and tier may deviate by 1 from that specified in the table based on NRC revisions.
The final RO exam must total 75 points and the SRO-only exam must total 25 points.

3. Systems/evolutions within each group are identified on the associated outline; systems or evolutions that do not apply
at the facility should be deleted and justified; operationally important, site-specific systems/evolutions that are not
included on the outline should be added. Refer to Section D.1.b of ES-401 for guidance regarding the elimination
of inappropriate K/A statements.

4. Select topics from as many systems and evolutions as possible; sample every system or evolution in the group before
selecting a second topic for any system or evolution.

5. Absent a plant-specific priority, only those K/As having an importance rating (IR) of 2.5 or higher shall be selected.
Use the RO and SRO ratings for the RO and SRO-only portions, respectively.

8. Select SRO topics for Tiers 1 and 2 from the shaded systems and K/A categories.

7.*  The generic (G) K/As in Tiers 1 and 2 shall be selected from Section 2 of the K/A Catalog, but the topics
must be relevant to the applicable evolution or system. Refer to Section D.1.b of ES-401 for the applicable K/As.

8. On the foliowing pages, enter the K/A numbers, a brief description of each topic, the topics’ importance ratings (IRs)
for the applicable license level, and the point totals (#) for each system and category. Enter the group and tier totals
for each category in the table above; if fuel handling equipment is sampled in other than Category A2 or G* on the
SRO-only exam, enter it on the left side of Columin A2 for Tier 2, Group 2 (Note #1 does not apply). Use duplicate
pages for RO and SRO-only exams.

g For Tier 3, select topics from Section 2 of the K/A cataiog, and enter the K/A numbers. descriptions, IRs,

and point totals (#) on Form ES-401-3. Limit SRO selections to K/As that are linked to 10 CFR 55.43




ES-401

PWR Examination Outline

Form ES-401 =2

E5401
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IR #

Trip - Stabiization - Recovery 7 4

QOOB0T (BW/ED2SEQ, CE/ED2) Reaeior

s

X

Ahility ta aporate und monitor the
following o« they apply to u reactor trip:

] i(.‘FR SY 77488 45&’

EAL G4 RCP operation und flow rates

00008 Prassurizar Vapor Bpoca
Actidant] 3

Knowlcdge of the reasons for the following
responses a5 they apply 10 the Prossariser
Vapor Space Accident:

{CYRAIDALI0 /45874513

AR305 LCCS wrmination or trottiing
criteria

000003 Smail Break LOGA#3

2.4.4 Ability to recoguize abnormal
indications for system uperating
parameters thar are enteyv-level conditions
for emereency sad sbaorwal operstiog
proceduces.

ICFR: 41,10 /432 745.6)

LB

000011 Lange Break LOCA T3

Knowledge of the operational implications

- of tlie following concepts os they apply to

the Large Break LOCA:
(CERALE/41.10745.3)

EX1.01 Natural circulation and cooling,
including reflux boifing

a1 i 4

s

LO0035/1T RCP Maliunttivrig 7 4

§ 000022 Loss of 2 Coolant 8akeup

1 000025 Loss of BMR Systarm | 4

e

. S

Knowledge of the intervelstions between
the Reactor Coolant Pomp
Malfsnctions tEoss of RC Flow) and the
Tallowing:

CFR 4177387

AKZ. 10 ROP indicators and comtrols

;_.__.E_.______, N

: -\“l's;iin; i determine and interprit the

frllnwing as they appie ta the Losws of
Hespluat Hewt Removgt Ssvaem:

(CFR:431.5/45

AAZ Y4 Locabon axd isolabiids of leghs 1

e SR

000028 Loss of Comgonent Cogiing
Walar 1 8

B e TS

Ability to determine and interpret the

- following as they »pply to the Loss of

Componcnt Cooling Water:
PR 33374513

LAXDT The cavee of pus absde COW Joss

sy
(]
2
|
U —
.
¢

o
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Emares

FNRE

XSG
¢ ang Abnorma! Plamt ggm?m: Tw 1/Group 1 (RO / SRO}

QOCO2Y Pressurizer Preasure Condro!
Systom Mafunction 1 3

N

Form ES-401-2

Knowledge of the interrelations between .
the Pressarizer Pressure Control
Malfunctions and the folluwing:

{CFR41.7/48.7)
AR2.03 Controllers and positioners

25

GOO0ZIATIVG i 4

Knawledne of the operational irmplications
of the following contepts as they apply to
the ATWS:

(CFR418/31.10/45 %)

ER L.O{ RKeuowor nocioonivs and thermo-
hvdreulics beiavior

000038 Sisam Gen. Tubs Rupture 3

| follewing us they apply to a SGTR:

Ability 1o operate and monifor the

(CFR 317 /458 / 15.6)

EALO2 Sweain and feedwater flow for
mismatched condition.

{RA change - see ES-<301-4)

i

000840 (BWEDS: CEENS, WETD
Steam Lz Ruplurs - Extessive Heat
Transtor/ 4

Kaowlcdge of the reasons for the following
rusponscs as they apply to the Steam Line
Rupture:

({CFR41541.18/356/45.13)

AK 3,04 Actions contained in O for steam
fine rupture

S A chanog ~ see £S-401.4)

3%

000056 Lnss of Mam Feeowater? 4

2.1.23 Ability to perform specific system
and imeprated plast procedures duriay all
maodes of plant operation. | ‘

(CTR 41 10 /43.5/452 456)

0000455 Station Blackoeu! /&

000057 Loss of Vaal AC Inst Bys /8

Knowledge of the operational mp!waimm

of the follawing concepts as they apphy e |

the Station Bkt © ]
11,10/ 45.9)

{CFR 41 8

EX .01 Effect of battery discharge rates o

capacity

Abibity 1o \w;‘gél-t‘ aust /o Anantoy thy

faltowing as they appiy 1o Hie Loss of Vitad [

AC Instrument Bus:
(CFR 417/ 453/ 45.0)
AATOI Manual inverier swapping

(WA change  sec FR401 -4

L
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E5-401 PWR Exsmination Outling Farm E5-401.2
Emergency snd Abnomnal Plan: Evolutions - Tier 1/Group 1 (RO 1 SRO) |
000058 Loss ot DC Power /6
Abdiity 1o determine und interpret the .
000062 za Weleri & X 4 2R 1 s
i following as they apply to the Loss of
Nuctear Service Water:
(CFR: 43,8/ 45.13)
AA2 06 The length of tisne after e Toss of !
SWS flow 10 a component betore tha
cumponent smay be dumaged
; - % N 28 § ;
¥ 000635 Lass of Instrument Air /8 « | 24.11 Knowledge of abnormal conditivn o | i
procedures.
{CFR: 41,10/ 43.5/43.13)
WEDS LOCA Owisids Containment / 3
VEY Lozs of Emergency Cooizrd
Repre 44
, . 2 Knowledge of the reusons for the following 2
BW/EG2, W/EDS 1nadequate Heat X . : A% ]y
Tranzlor - Loss of mﬁqmmat Sink e - vesponises as they apply to the (Insdoguate
Heut Transfer)
{CFR: 1873410, 456, 4517
ERS.1 Facility operating charasteristics
during transient conditions, including coulang
chemistry and the 2fects of temperature,
pressure, and reactivity changes and operating
Limitations and reasons for these operating
characteristics,
; , ) Kunowlcdge of the inferrclations betwoen
£00077 Genwrator Volage and Eloctriz X s 18
Grg Diturbonoes 16 5 _ Gencrator Voltape nad Electric Grid
Disturbances and the ollowing:
(CFR: 313,41 5.41.7.41.10 4585 i
ARZ QT Turbiwg | seneraton coatrog ' |
- s i e -t i [ o e ¥ A
| 1
= . e St e amemwrmr—— .—‘---—.r:".‘_:-:;.—.-_:*;:*_:r .‘g
L e et 3031 31 3 ) 3 | Group i Lot il-ﬁ i




ES-401 PWR Examination Outline Form ES-401-2

ES-401 PWR Eiamingtion Outling Form £5-404-2
- R Ememancy ang Agmm! Plgm Eucnlu!m.% -+ Tigr $YGroup 2 (RO f 8RO}
EiAPE #7 Noma ! Safely Funttion KikiKIATAl G WA Topicis) 24 &
1j2fsif2

I 620001 Continunus Red Withdrawat / §

000003 Dropped Control Red / 1 X Kuowledge of the operationul 3s | e
imphications of the following

concepts as they apply to Dropped
Controtl Rod:

(CFR AV B/4116 7455

AK1.03 Relationship of reactivity and
reaztor power ta rol mmion

KA change -~ ses £5-401-4)

00005 InoparablarShuck Control Rod / 1 s Kaowledge of the reasons for the 16 | 2
followingz responscs as they apply to

the Inoperable 7 Stuck Control Rod:
(CFRALSATAD /4867454
AK3.02 Rod inscrtion limits

063024 Emzrgency Boration 1 1 il { Ability to determine und interpret | 1, | 1
the following as they apply to the
Emeraency Boration:
(CFR:43.5 7451
AA2.06 When boron dilution is uking
nlace
CO0020 Pressunzor Loval Ncifunction /2
00032 Losg of Soures RengaNE/ 7
_GCO033 Loss of intemmegiaig Renga Ni/ 7
CO0035 (BWIALS)Y Fuat Handling Accidant £ 8 {chanued to system BAW AGS- see
_ ES-401-43
2 000037 Steern Generator Tube Leak 7 3 5 Ability 1o determine and imerpret $1 ]
the fuEowing as they apphy 16 the
Steam Generator Tube Leak: i A
(CFH: 438 /45 03y | | f
411 \ "’i‘f__: G b fatlure | ‘
|
— r— g - — — ' -
[ | |
g e ! — + »
-~ | ] —
| OUCO6! AR Sy - . / | - PO
) QUG0S Plgn: Fire On-site [ 8 | _ |
ot Flamram in-eas /9 SRS ' . — e o

L0065 (BWIADS; Conlrel Rowi Evas / & | _ I

000539 (WIE 141 Loss of CTMT Irtsgty [ 5 _ i

000074 VWEDBSED?) Iniad. Cars Copliig / 4 i

PTTN SR S




ES-401 PWR Examination Outline Form ES-401-2
ES-401 PR Exemination Qutiing Form ES-401-2
Emgrge ggmwmml Hmsmmms-nar 1iGroup 2 {RO 7 SRO} :
000078 High Reactor Coolan Activity / 8 X Knowiedge of the reasons for the axl
following responses us they apply to
the High Reactor Conlont Aetivity ¢
(CFR4L3,41.10/ 45.6 / 45.13)
AK3.66 Aciions contained in EOP for
_ , hizh reactor ceolant activity
WIEO1 6 02 Redisanocie & S! Terminalion 7 3
YUE 13 Steem Genarator Ovet-prezoucs /14
WS Contuinment Flogding / 5 1
WEIS Hion Contzinment Radiation 19
EWIADY Plont Runback 71
BAAO2BA0T Lnse of NIV I 7
EIRE iy Tt X Knowledge of the interrelutions 33 |2
between the (Turbine Trip) and the
following:
{CFR 4177480
AKZ 1 Components. and functions of
control and safity sysiems, including
instrumemiztion, sigmuls, intertaiks,
fuilure modes, and agtomatic and
manual featemes.
{changed from system 936- sec ES.
JG1 1)
BW/ADS Emargency Disss! Actuaion /6
BYWADT Flording / 8
EVWEQS Inadeuate Suboooiing Margin 1 4 X Ability to operate and / or monitor 21 1 3e
the following as they apply to the
{Inadequate Subeanling Marpin
(CFR: 31,7/ 433 /43563 l
|
EAL{ Components, and funchions o [ ,
control md safety systems, including f
I | i3 i is
| |
| . | | | _
BWEQS, W/EDS LOCA Cotldown - Depress |/ 4 11 ! kll“\&kdgrﬂi abpormat |
| | [ | condiion procedures
i |
|' | (CFR: 41.10/43 5745 13)
- S (RA chapee — sec Ta-20] -4 .
BWEDS, CEA1I. W/EDBAE D Nutursl Cig. 7 4 X - EAL Ability to operate and / or it | a7

HWOFR- 41 7

monifer the following us they opply
to the (Natural Circalation
Caoldown)

A LT Y

e o3 e i b e

T ————————" Ao .




ES-401 PWR Examination Outline Form ES-401-2

ES-401 FWR Examination Outhne Formn E5-481-2
EW &nnmaat Plant Evolutions - Tier 1161@? 2 {RQ 7 SRO)

BWEVILE 14 EOP Rulos gnd ﬁﬁdﬂ@u@"%

CEATY, WEDIRCS Dvarcoeling - PTg 14
CEIAIG Evcess ROS Laskugo 72

CEEQD Functiona! Pecovery

K& Castrory Point Tolass: 38172124 2] 1] Groun Peint Totar g
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ES-401 FWR Examination Outling Ferm EG-401-2 |

Piant %ﬂm - Tier XGroun 1 (RO 1 SRO)
KIKIKIKIKIAjAJATA ]G RKIA Topicts) R 2
é 5 1

31 4 & 2t 31 5

. ) Kaowtedge of the operational va 1
€03 Reacior Conlant Pump X implications of the foliowing 2l
concepts as they apply to the
RCPS:

CFR: L8/ 45.7)

Systom & f Nams

- ]

K5.04 Effects of RCP shutdown on
secondary parameters, such

#5 sleam preasure, steam tlow, and
feed flow

. . | Knowledge of the offect of 2 foss | L. | .
mr;amc@nmv | or motfanction on the following il
CVCS components:

(CFR: 417 /457

K6.09 Purpose of VOT diven valve
: ; : - Koowledge of RHRS design -

005 Resaual Heat Remova! X SRttaredis sibler Rrierissisi iz 430

which provide or the following:

CFR: 417y

K4.07 System protection logics.
inchuding bigh-pressure itarfock
xeset controls, and valve interlacks
Knawledpe of bus power sapplics TR T
to the following:

(PR 417 ]
| i L K204 ESEAS-operaied valves i
' Ability to manuatly operate '

| ) STl/nY monler
iy tha condrsd ronm:

005 Emergency Cose Cooiing N

007 Pregsusiper RebeYOuench
§ Tank

(CFR: 41.7 /45510 45.8)

|
% | |

$=—— —— —— —3

* SaleTY

Abilify o monitor duthmatic
operation of the CCWS,
including:

(CFR: 41.7/45.5;

008 Comganant Coontng Wate:

OV
bl

A3 04 Requirements on and for the
CEOWS or fifiorem canditane

of the power E”I"””

, S— e S —

R

—
I




ES-401 PWR Examination Outline Form ES-40L-_2_

ES-401 PWR Examination Qutline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRQ)

. Ability to monitor automatic

1 36 | 34
010 Pressurizer Pressure Control X operation of the PZR PCS,
including:

(CFR: 41.7/45.5)

A3.02 PZR pressure

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

(CFR:41.5/43.5/45.12/45.13)
Knowledge of the physical
connections and/or cause effect
relationships between the ESFAS
and the following systems:

(CFR:41.2t041.9/45.7 10 45.8)

K1.07 AFW System

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

(CFR: 41.7)

012 Reactor Protection X 44 | 35

013 Engineered Safety Features X 41 | 36

Actuation

022 Containment Cooling X 3.6 | 37

K4.03 Automatic containment
isolation

025 Ice Condenser

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:

026 Containment Spray X 39 | 38

(CFR:41.5/43.5/45.3/45.13)

A2.04 Failure of spray pump .
Knowledge of the operational
implications of the following
concepts as they apply to the
MRSS:

(CFR: 41.5/45.7)

K5.05 Bases for RCS cooldown
{ limits

039 Main and Reheat Steam X




ES-401 PWR Examination Outline Form ES-401-2

ES491 - égﬁ Egrammgxim Ou;wr% 1 $RO) Form ES-401-2
2 ~ Tier

P ———— ; = o - ~ R e T T~ = EE :

059 Main Foedwater ] X Ability to (a} predict the impucts a7 e
of the following maifunctions or

operations ow the MFPW; and (b)

hssed on those predictions, use

procedures 10 corveet, cuntrol, or

mitinate the consequceness of

those mulauctions or opesstions:

(CFR:41.5/43.587453/45.13)

A2.03 Overeedine event
Knowicdge of the physical
conncctions and/er cause effoct
relutionships between the AFW
and the following systems:

051 Auxilry/Emergency X LI IS

Fecdwalor

(CFR: 4120319 /3570 44.8)

| K LO2 MEW Systemn _ _
Ability to manually operste 13 | @
and/or monifor in the control o
room:

{CFR: 91,7 /45,5 /10 95.8)

L A4.01 Al brenkers {including
wvaikible switchyards

30 —— X Krowledge of bus power sapplics
0583 O Eloeinzel Distribution X | to the following: a3

| 062 AC Etectrics! Distribution x

{CFR: 417}

K2.01 Maror DC loads

Ability 1w predict and/or monitor
changes in parameters

{10 pruvent excevding design
fimitsy associated with

aperating the EDVG watew _
i . controls including: ;

034 Emamency Dingei Gaazrator X

| | | (CFR. 415 354

! [ | | A 134 Crankcasce temperature and

B S S e e S ' J 1 JPessure e

| o 55 Riadialion | x Ji= ] &‘h}hl} to (i) predict the mpacts

sionnoning | of the folluwimg .

[ | | | patiunciings or agerations ou the i
| { PRM system: and | | '
{b} based un thase predictions, i f

use procedures to carrect, ‘

control, ar mitigate the

consequences of those ‘

malfenctions or operatians:

e

| i | (CFR: 41.5/43.57453 /4513
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ES-401

FNR Exarainatina Ouﬂ' ing

076 Servize Water

fzg‘msw 23 - Yior Grew

1 {RO 7SRO}

Fom £5.401.2

Kmkd;t of the effect thut o
loss or malfusction of the SWS
will have on the follewing:

(CFR: 417/ 45.6)
K3.05 RHR components, controls,

sensors, indicators, and alarms,
inciedins rad monitoss

$

078 tomirumant Air

Knowlcdge of the effect that
foss or malfunction of

the FAS will bave on the
followinn:

(CFR: 44.7/35.6)

K3.02 Systems having preamatic
valves and controls

SOPS——

47

103 Contaunent

. 1 24.34 Koowledge of RO tashs

performed yutside the main
eontrol room during an
emergenacy and the resultant
operational effects.

(CFR:41.10/ 438 /4519y

45

003 Reastor Coolent Pump

Knowledge of the cffect of 4 Joss
or malfunction oa the

foltowinz will have on the RCPS:
(CFR:41.7/45.5)

K6.02 RUP seals and seal water
supply

R

04 Cramics! snd Velurme
i Conrgi

012 Reacior Protechon

U1 Aundanyemergency
Feegwater

PR 41T

. Abllity to monitor aatomastic

operation of the CVOR,
inclading:

48 %y

AT Water and beton mventers

ﬁ\hum 10 manuaths ::pn rate
gakor monstor m the confrod
ressni:

{CFR: 41.7/45 510458

\Hi (ndnnur‘ ks Oypa

e SR .

»\fum‘n o predes m;l 1 Hpespatar
changes ir parameites

{to preveut esvecding design
limits) associted with

operating the AFW controls
including:
PR3t 4

s s
BERY

OS5

\i \ Now/motor mmr




ES-401 PWR Examination Outline Form ES-401-2

ES-401 PWR Examination Quting _ Form ES-301.2
) — Plant Synte »Tﬂ%@ggt!ﬁfi%) _
1| | Knawledge of the physical - _
£54 Eme Generat X v ER A 1
Ity Clatut el connections and/or eouse effoet '
relationships between the FO/G
system and the flowing systemy:

{CFR: 412103197 45.7 10458

K105 Starting aic system

' o Knowledge of the physical i
tr 4 ’ 27 5

E78 Instrumant Aie 2 ] connections and/or eausc-cNect H

relationships

! - between the 1AS and the

foHowing systeros:

{CFR: 41 21319 /48710458

K1.02 Service air
. Ability to (a) predict the impacts | .
RNy e Sy X of the following malfunctions wr | |
opertitions on the ECCK; and (b)
based on those predigtions, use
procedures to correct, cantral, ur
mitigate the ronsequences of
thase malfunctions or uperations:

{CTR 41,5/ 35.5%) :
A2 13 Inadvertent SIS actuation

$d
L
2]
()

£
]

o
sk
"
L]

[ !s‘n:',u-':nm& Nm_lf!':‘-!iglls 4 Cirouy Pogy {etal 28




ES-401 PWR Examination Outline Form ES-401-2

ES 40t FIRR Exarvingtion Outling Form E8-401-2
Piant S ‘lﬁm‘fi‘l('gi@g: {RO ! RO} .
: : . g= . 4
System 8/ Name K] K &) X} Ki KI A &] Al A} © Kit\ Topicis) R g |
1p 2, 3141616/ vj21314

2.2.44 Abithy to interpret control
room indications to verify the status
and operation of 2 system, and
understand how operator actions
and divectives affect plant and
sysiem conditions.

i ]

01 Conirol Rog Drive | X

(CFR:41.8 /43574512y
Ability to predict and/or menitor 5 3 43
changes in porameters {{o provent .
exceeding dosign limits) associated
with operating the RCS controls
inclading:

(CFR: 41,5 /457y

ALDD PZR and mukeup tank fovd
(KA change - see ES-401-4}

L ! B ' Knowledae of bus power supplies to
011 Pressurizer Lave! Control X 141 ke foliowiegs TR

002 Reactor Codioht X

CrR:41.7)
K2.02 PZR heaters

{14 Rog Posttion indication

. ) Koowledge of the effect of a loss or
018 Nuclagr ¥ Al : 29
aaf Ingtrumontaiion X alfunction un th 4

following will have an the NiIS:
{CFR: 41.7/48.7

hit

; Ko.01 Sensars, detectors, and
i undfcars

016 Non nusiear Istrumentation | E K ‘\!nlm‘ to monitor autonvatic
i operation of the NNIN, inchading:

' (CFR:41.7745.5)

| |
| ASG7 Refanonship between meter

- I U . - - 1t readings and achual parameter valy

i _H."J;jl-‘ _1-;‘? !.l;r I;ln-g'.ﬂ reavya i
mphcstings of He followmg
eoticepls as the apply tathe I M
System:

{CFR:41.5 /4587

K592 Satvrauon and subcooling of
Water.

T in:core Temperature Monitor

O

i) :

A AL

-

| | (s¥siem change — see¢ ES-401
- . e — - il . =

nisinment lodine Remova

|
*
»
s
i
|



ES-401 PWR Examination Outline Form ES-4OL_g
ES-401 PWR Examination Outline Form ES-401-2

Plant Systems - Tier 2/Group 2 (RO / SRQ)

028 Hydrogen Recombiner
and Purge Control

/A Category Point Totals:

029 Containment Purge
033 Spent Fuel Pool Caoling (';“;::::f:t;’:;'; flﬁe“ thataloss |, 1
Spent Fuel Pool Cooling System will
have on the following:
(CFR: 41.7/45.6)
K3.01 Area ventilation systems
| (KA change — see ES-401-4)
034 Fuel Handling Equipment
035 Steam Generator Abll!ty t(? manually operate and/or 27 | &2
monitor in the control room:
(CFR:41,7/45.5t045.8)
A4.02 Fill of dry S/G
041 Steam Dump/Turbine Knowle.dge of SDS design feature(s) 14 | &
Bypass Control and/or interlock(s)
which provide for the following;
(CFR:41.7)
K4.18 Turbine trip
(KA change - see ES-401-4)
045 Main Turbine Generator | (changed to system 017 — see ES-401-
4)
055 Condenser Air Removal
056 Condensate
068 Liquid Radwaste
071 Waste Gas Disposal
072 Area Radiation Monitoring
075 Circulating Water
079 Station Air
086 Fire Protection Knowledge of the physical 2.7 | 63
connections and/or cause effect
relationships between the Fire
Protection System and the following
systems:
(CFR:41.2t041.9/45.7 to 45.8)
| K1.02 Raw service water
| _Group Point Total: 10




| (CFR:41.5/43.5/4¢

amt! system ecanmditions,

T

ES-401 PWR Examination Outline Form ES-401-2
ES-301 PR Exgrnation Quting Form ES-401-2
Esergency and Abnommal Plant Evolutions - Tier 1/Group 1 {SRO} ;
E/APE 27 Nemp + Bafety Funclion KiKijAjA |G KA Topicisi IR @
21 381412
QO0U07 (BW/EGZBE 10, CE/EDZ) Reactor
Tuip - Siavilizetion - Recovery /3
COCEDE Prassurizer Vapor Spats
Accdant {3
AbHity to detcrmine or interpret the
00009 Smatt Brazk LOCA /3 X pe 34
. following as they apply to 2 !
small break LOCA:
(CFRA3S 74513
_ _ EAZ.15 RCS parameters
000011 Lame Break LOCA /3
G000156/17 RCP Mallunchons 1 4
22 Loy of Rx Coplant Mskeup 1 2
" | 2.2.57 Ability v dutermine opcrubility .
000025 Loss of RHR System 14 in § Y7
- ; and/or availahliity of safety related "
equipment.
_ (CFR:41.7/435/45.12)
Wit (B siratezies.
{CPR:41.10 /43,3 /45,15)
000027 Peezsurizer Pressuns Controt
_Sysiern Maliuncion / 3
000028 ATWS / 1 {chuneed — sce ES-301-4)
000038 Steam Can Tubo Rupture /3
QU040 (EWEDS, CE/EDS, WIE12)
Steam Lwe Ruptute - Exczogive Hegt
Tremtor /4 ==
CO0054 1CE/EDS) Loss of Mam i :
Fapgwaler ‘ & { 11 — 4 13 )
o : T |
000055 Staten Biackout | [ X Ability 1o dotermive ar interpret Hn -
| | Talowisg as thoy apply 10 0 SMatioen
| . i
. Rtsckout: .
1 ' (C¥FR:43.5/45.13) i
| EAZ 02 RCS core cooling throtigh natura |
|l | cusuligtion t-_hlfnn_: to S0 conling ::
_ i (chanaed — see ES-401-4) _ ]
- - . | 2.2.44 Ability to interpret control room ' o
TOGUS6 Loys of Of-uite Power /16 514 S 3 33 | su
' - indicutions to verify the status and !
nperating of & svstem, and nsderstand how -
. opcrator netinns aud directives affect plaat
{ i



ot

ES-401 PWR Examination Outline Form ES-401-2

E8-401 PWR Exominatian Oulling Form ES-401-2

Emurmgency snd Abnomal Plant Evohstions - Tier 1AGroup 1 (SRO}

O00057 Loas ol VB AL fnst Bus 18-

000053 Loss of OC Power /6 % | 2.2.22 Knowledge of limitiag conditions for | 47 | #i
operations and safety Vimits.

CFR:38.5/43.2/3852)
{changed - see ES-301-1)

OU0CH2 Lasy of Nuclazr Svc Water /4
QO003S Loes of instrument Rir 78 {changed — see £5-301-4)
AEC4 LOCA Ovtsidz Condmnmant 1 3

§ WE Loss of Emerpency Coolant
Recire. /3

Yeanade? - Locs of ary Heat Sink 7 4

§ 802077 Ganerutor Vollnge and Elsetric
Grid Distutbarcos 15

L2

K/A Caw Totals: 4 1 Groun Poim Tatal [




ES-401 PWR Examination Outline Form ES-401-2

ES-401 FUR Examination Outiine Form ES-401.2
D— Emsrpency and Atnommal Plant Evoluton - Tier 1Graup 2 (SRO) S
EAPE £/ Nama ¢ Salely Fungtion K] K] K] AL A KiA Topicis; R &
11 2] 31142
600001 Continuous Red Wihdravs £ 1 | 5] 2418 Knowledge of the specifie 30 | s2
bases for EOPs.
(CFR:41.10745.1/45.13)
1 GoDea3 Drepped Control Rod 7 ¢
. 0BC005 nanmshlaiStuck Conirol Rod £ 1
R 000024 Emsrgency Boralion ! §
L0028 Preasurizer Lovet Mzifunction £ 2
£50032 Lows of Source Range M1/ 7
| 000333 Loy of Intermedinte Ranqa NI/ 7 _
CCID36 (BWIADS) Fust Handing Accrdent 7 B X1 | Abitity to determine and interpret LU
the foliowing us they apply to the
Fuel Handling Incidents:
{CFR: 43574540
AA2.O1 ARM system indications,
(chanued - se¢ ES-401-4)
(00037 Sieam Genersior Tubs Leak / 3 sl | Ability 10 deterroine and interpret TRE?
the following as they apply to
the Stcam Generator Tube Loak:
{CFR:43.5 /745108
AALD6 S/ whe failure,
{chaazed - see EN-401-4}
30054 Loss of Condenser Vacuum /4 . .
{OD055 Accidantai Liguid RadiVeste Ret /19 {ehanaed - see ES-40ij-d}
ORP050 Aocidems! Gagoaus Ragwasta Rt 19
000061 AHM System Alamg ¢ 7 — X ) N i S S
QUH0E? Bignt Fuea Oh-sia ' 8 X Awl!} {o defermine and iﬂtﬁl"pl‘ﬁ i 42 wE
. the following as they appls tu i
| - the Plaut Fire an Site; H |
[ (CFR:43.5/4513) '
AAZ.1T7 Sysiems that may be affected
i | by the fire
| | |
e —— b (changed — see ES-401-4)
| 000058 (BVWIADS) Controi RoomEvac /8 | | | | ||
| 900059 (W14} Loss of CTMT integriy /5 _ L S e
000074 (WIELBREQT Inad. Core Conling / 4
 GOC078 High Resctar Ceolant Actvily / 8
WEQ! & E02 Redizpnocis & 81 Tamunation £ 3 L d )
WE13 Sieam Gengrator Quer-prassurg ! 4 _ . ] ]
. 1 A . — — 1[— ——1—-1’—.‘._. . <‘!
ﬂ WE1B ort Radiation /1 § . l
e B SRS — S e e — —= R




ES-401

PWR Examination Outline

Form ES-401-2

ES-401

PWR Exgmination Outline

M@ aod Ncmnw Plant !Mmim - Tigy NGm'g 2 g530}

Form E8-401-2

| BWAD! Prant Rusback 1

ENAOZEA03 Loss of NNRXIY / 7

BAADS Tuthina Trin l 4

ENVADS Emerponey Diccel Adtuation 1§

BWVADY Floogmn 1 8

BWESS. CE/ATS, VWEDBEE 10 Natural Cire. 4 4
EVE138E 14 EOF Rules and Enclosures

CE/A11 W/EDS RCS Ovarcooiing - PTS i 4

CEALS Excess RCS Loakoge 12

CE/E0E Functional Recovery

R/A Category Point Tola's:

-
=

Gmﬂ Paint Total




ES-401 PWR Examination Outline Form ES-401-2

ES-451 FWR Exzrainstion Oulite Foree ES401.2
= . _ : Fiani 8 ﬁz@m—rmmmuﬁi (SRQ — -
System e f Kame KiRIKIKIKIKIAJAIAIA |G KA Topris) IR #
11213141 61 6] 41 2] 31 ¢
§.C03 Roactor Coolznt Pump
004 Chermcot ang Yotums
§ Cortrol
005 Reswtusl Hegt Removal
, _ 1 2.1.23 Ability to perform specific .
i IrE i 2 E R
€08 Emergancy Cors Codling N system and integrated plant R
' procadures during i3l modes of
plant eperation.
{CFR:41.10/43.5/45.2/456)
007 Pressurizer RelicfiQuench
Tonk
. 1.4 Knowledpe of abnormal .
Bﬁﬂ e 1 W ¥ & 2 T
008 Component Cooling Water X condition procedures, § 3
(CFR: 4110/ 43.5/45.13)
{chaneed - see ES-431-1)
010 Pressurizer Pressers Control . e e
012 Reattor Protection
3 . Ability to tu) predict the impaers
01 N Fas 3 b ' 43
A‘,ﬁ,f,‘,‘g,‘,‘m’*“’ iy Fon X of the following malfunciions or R R
operations on the ESFAS: pad th)
based ability on thoie predictions,
use procedures to
carreet, control, or mitizote the
consequences of thase
malfuactions or aperatioas:
CFR S (455 /433 /4513
i AT | oss ol AL control power
. I A | {_‘__ 11 B _,[ {ehanged - see ES-201-4)
'[:‘_"‘:‘:"’rh'“{._'._ {‘_'.:]_:i "9 - + i % - - ,__1 — - - * -
025 e Congenses | ,l [ | i
e —— . . —
i 026 Containment Speay : |
§_U<0 Containment Spra; |.,, Lt 1 L1
432 Kain 30q Rehuat Steam | || !
, 992 Main and Renhuat Stegn I R S S . — I |
05% Maun Fsadwatar [N T i | Lot j




ES-401 PWR Examination QOutline Form ES-401-2

ES401 PWR Exzmination Outing Form £5-401-2
it el TR R U —
. , Ability to {8} predict the impacts | |
&‘2‘;“,',’? yEmengancy - ) , of the folowing malfanctions or sl
operations on the AFW: and (b)
based on those predictions, use
procedures to esrrect,
control, ar mitioste the
cansequences of those
matfunctions or aperations:

(CFR:41.5/43.8 7453 /4513

AZ.04 pump ailure or improper

operation
| 082 AC Erecical Distibution
iL 084 Emargency Dissel Cinnrater

073 Proczss Radiatin

Moaiod

076 Service Water X 1 2.2.22 Knowledge of limiting R B

: conditions for operation and ‘ ‘
safety timits.
{CFR: 41574327452
_ {chanoed - sep 1S-301-4)
078 instrymont Air . {chanoed ~ seg ES-401-41
103 Contsinmant

+d
T

! KA Gategory Pount To'ais Group Point Totai . . NI




ES-401 PWR Examination Outline Form ES-401-2
ES-40t fﬁf‘lﬂ Examinatizn Qutline Form E5-401-2
Plar Byslers « ﬁggw;
Sysiom 3/ Name Ki Kj Ki K] K] Ky A; At Al A] G KiA Topris) R #
tizisfalslnjifatale
€8¢t Control Rod Driva
002 Resetor Coolam
011 Prossurizar Lovel Control
014 Fea Posion Indicanugn
015 Nucleor Instrumentation )
A8 T, 8o 7, 3 i Bren o andes
016 Non-nuciear Instrnentstion X Aty to f"’up redict ﬂf‘ sapucts of LR I
the lollowing malfunciion or
opevations un the NNIS; and (h)
hascd on those predictions, use
procedures o correet, contrul, or
mitigate the consequences of those
malfunctions or oprmtions:
(CFR:41.5743.5/483743%)
A28 Detector Failare,
{chanved ~ seg ES-101-4)
017 in-cora Temparature Moniter
027 Containment jeding Rerova |
€28 sydregen Recombiner
znd Purga Coniro!
029 Confainmant Purge
033 Spont Fusi Pog! Cesling ot
034 Fual Handling Equipment K| 2,140 Knowledge of refusling [ 39 ;93
administrative reqairemeats,
(CFR- 41908/ 43 5 /45133 { |
| |
L . L fehanged — see ENedlr] 4 NN (S A I
039 Btem Gengrator ) O O I i I
41 Siseen Oume/T irbine :' | | Iz Ability 10 (n] predivt the imspacts of
Aypass Cowirol Sk ! [ : l 2 the InHowing malfynctions ar
I | - | aperatioas v the S and (h)
! based an those prosdictioas, use
procedures Lo gorrect, condrsd, o
| ! ‘ | | matigate the conscguenges oF thise
! ] mulfunctions or aperations:
(CPR: LS 7435 7485 /4813
. A2.62 Sweam valve stugk open
045 Mein Turbing Genarzior | A i
5% Condunser Al Famovsl 4 A O I |
. . - - - i
losecondeonsse | | | 1 |} OV LYY 0 | | ]




ES-401 PWR Examination Outline Form ES-401-2
ES-401 PWR Examinstinn Outling Form £85-401.2
_ _ Plant Systeme - Tier 2/Group 2 (SRO)
072 Amss Rawiatian Monttoring
675 Circulatiry Water
079 Station Air
06 Fire Prokction fehanped - see ES-401-4)
LA Ca% 3 Pgint Totals: 2 i § Group Point Tota! 3




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3
Facility: ANO-1 Date of Exam:  11/17/14 N
Category KAS Yopic RO 1 SRO-Only |
_ iR # R #
3 {CFR: 41,10 7451074510
Conduct (KA chanpe - sew ES-301-3)
of Opavations 21 | 2.1.3 Knowledge of conduct of operations IR o7
" | requiremcnts.
{CFR: 41.10/45.13)
{RA chiange - sec ES~301-4)
21, 2,1.29 Kuowledge of kow w conduct sysiem lineups, a o8
such as valves, breakeos, switches, cicw '
{CER: 4110745114512
(KA change - see ES-01-4)
21, 2.1.8 Ability to use procedares related to shift 3.9 43
staffiog, such 35 minimum crew
complement, ovirtime Hmitutions, ete,
(CFR:41.10/43.8/45.12)
2.1,
2.1
Sudtotal 3 1
22, 2.2.22 Knowledge of limiting conditions for in w
operations. and safety limits,
2 {CYR:41.8/432 /45
y 2.2.39 Knowledge of less than or equal to one hour -
pment 22 kL] K]
gg::m Techsieal Specification action statements for sysiems.
(CFR; 41.7 /4114733 2 /45.135
22 | 2.2.8 Kaowledge of the process for making design oe R gt
| operatiag changes to the facility. l ’.
| i
| (CFH: 31187433 /45 43} l |
| ! &_‘s::..m - 4 | B
2s | 2247 K : e |
Mgste NACE JPIv iTips ;ﬁlru;g ;unur 3 PA’F muus suct I
| fs risk pssessingats, work preoritizatins, gad
cosrdination swith the FRasmssen sy e spergiag. |
§GCFR: 8300/ 43,5 /45.13) I T R N
| 22 |
2.2
Subtotal 2 2 ;




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3

Facilty: ANO-1 ___Date of Exam._ 111714

213 2.3.4 Knowlcdge of radiation exposurs limits under 32 .
3 sormal or cmergeacy coditions.
e (CFR: 41.12/43.4/45.10)

{HA chanpe ~ see ES-301.4)

23 2.3.13 Knuwlidge of radislogical safety procedures 34 =
' pertainiag to Heensced operater datics, such as
response to radistion monitor akiras. condainment
entry requirements, fucl handling respoayibilities.
access 1o locked lilph-radintion areas. aligring Blsers,
ele.

(CFR: §1.12 7434 /439 /45.10)

23| 23.15 Knowledgy of rediation monitoring sysfems, | 54 | =
such as flsed radiztion monitors und clarms, portuble
| survey instruments, persvonncl monitoring equnipment.
el

{CFR: 41127434 /889

23 1.3.4 Knowiedge of m«m oxposure limits under 3.7 97
normal or caxergency conditions,
(CFR: 41,12 /4347 45,10y

23 2.3.14 Knowledge of radistion or contamination 38 95
hozards that muy arise during acrmal, abnonaal, or
emergency conditions or activities,
(CFR-431.12/43.4/45.50)

23 | |
Subtotal 3 2
24 2.4.18 Knowledge of the specific hases for EOPs, 13 a8
_JICFR- 41 107431 745.13)
gme 24 2426 'Kam\'kdgf of Bxcility protection requirements, | 4, | 7
mﬁm'ga_’;“i ; including fire brigade and portabic five fighting -
Plan equipmoent usage.
_ LCFR: 4110 /438 /3312y | R N
24 | 2448 Knowledge of SRO respensibilities in | - | 4:8 w |
1 vinergewey gl aphancutating. l ‘
! C(CVRC 4118743 8 !
| | iKA change — see ES-401-4) . |
i_l 23 2.4.28 Knowigilge of ;in:m:cmwé rednfmg to o vivtivey
|' eyent (tan-safegnards tformnticny
| (CFR:41.10/43.5/45.13)
2_ <4 % |
e — e ——— - — ——— | SSE———— - - —e
28 1.
Subtatal 2 2
Yiar 3 Point Total 118 017 LA




ES-401 Record of Rejected K/As Form ES-401-4
Randomly Reason for Rejection
Selected K/A
038 EA1.05 This KA concerns a maximum depressurization rate and ANO-1
410 does not have such a limitation. ANO-1 limit is based on a
Q maximum cooldown rate to keep the “bad” SG <410” level.
Randomly selected EA1.02 as the replacement.
040 AK3.06 Could not develop a discriminating question at the RO level for this
Q#11 KA. Randomly selected AK3.04 as the replacement.
057 AAL1.05 Could not develop a discriminating question at the RO level for this
QHl14 KA. Randomly selected AA1.01 as the replacement
003 AKI1.15 This KA concerns the definition and explanation of power defect as
419 it is affected by a dropped rod. This topic is examined during the
Q Generic Fundamentals Examination. Randomly selected AK1.03 as
the replacement.
036 AK2.02 System 036, Fuel Handling Accident, is considered an SRO level
429 topic since the RO actions are limited to communications and
Q initiating alarms. Randomly selected system BW A04 and KA
y
AK2.01 as the replacement.
1/2-RO | BWE082.2.37 Determining operability is an SRO level responsibility. Randomly
Q#26 selected 2.4.11 as the replacement.
2/2-RO | 002 AlL.10 This KA concerns Tave/Tref. Tref is Westinghouse terminology
457 and ANO-1 does not have a Tref due to maintaining a steady Tave
Q from 22% to 100% power. Randomly selected A1.02 as the
replacement.
2/2-RO | 033K3.03 Could not develop a discriminating question on loss of SFP cooling
461 linked to SFP temperature due to the limitation of plausible
Q distracters. This topic is also being evaluated as an administrative
JPM. Randomly selected K3.01 as the replacement.
2/2-RO | 041 K4.11 T-ave./T-ref. program is a Westinghouse function which ANO-1
Q#63 does not have. Randomly selected K4.18 as the replacement
2/2-RO | 045 K5.01 Could not develop a discriminating question on this KA since the
464 concern of an explosive concentration when using hvdrogen is
Q obvious. All other KAs in the K5 category with an importance 2.
also did not lead to development of a discriminating question.
Randomly selected system 017 and KA5.02 as the replacement.
3-RO 2.1.7 Only a system related question could be developed for this KA.
Q66 Randomly selected 2.1.21 as the replacement.
3-RO 2.1.23 Only a system related question could be developed for this KA.

Q#67

Randomly selected 2.1.1 as the replacement.




ES-401 Record of Rejected K/As Form ES-401-4
IITier/ Randomly Reason for Rejection
Group Selected K/A

3-RO 2.1.27

Only a system related question could be developed for this KA.
Randomly selected 2.1.29 as the replacement.

Q#68
3-RO 23.7 This KA is about RWP requirements which are evaluated during in-
Q#71 plant JPMs. Randomly selected 2.3.4 as the replacement.
LL This K/A is repeated on the SRO portion of the exam but the RO

question asks what the federal limit is under normal conditions and |
the SRO question asks what approvals must be obtained to exceed
federal limits .

The repeat is acceptable / necessary for the following reasons:

2.3.6 and 2.3.11 both deal with radioactive releases which are being
tested during JPMs

2.3.7 deals with RWP compliance which is evaluated during the in
plant JPMs and is also being tested on an Admin JPM

2.3.13,2.3.14, and 2.3.15 are already being tested on the written
exam.




AT

ES-401 Record of Rejected K/As Form ES-401-4
Tier/ Randomly Reason for Rejection
Group Selected K/A
1/1-SRO | 029 EA2.07 This KA only leads to writing a question about entry conditions for
470 EQOPs which is not at the SRO level. In fact, all KAs for this system
Q lead to EOP entry condition questions. Randomly selected system
055 and KA EA2.02.
1/1-SRO | 065 AA2.03 Unable to develop an SRO level question for this KA or system.
Q81 Randomly selected system 058 and KA 2.2.22 as the replacement. |
1/2-SRO | 037 AA2.14 This KA concerned actions to take due to water in the steam lines
483 and ANO-1 does not have any procedural actions for this event.
Q Randomly selected 037, AA2.06 as the replacement.
1/2-SRO ]0592.1.20 This system is being examined at the RO level (073 A2.02), also it
34 is difficult to develop a discriminating SRO level question for this
Q# topic. Randomly selected system 036 and KA AA2.0.1 as the
replacement.
1/2-SRO | 067 AA2.15 This KA is being evaluated by an administrative JPM. Randomly
selected KA AA2.17 as the replacement.
Q#85
2/1-SRO |0082.4.4 This KA refers to entry conditions for EOPs/AQOPs and is thus not
O#8T appropriate as an SRO KA. Randomly selected KA 2.4.11 as the
Q replacement.
2/1-SRO |013 A2.05 This KA references Loss of DC control power to ESFAS, but the
438 channels are all AC powered so replaced this KA with A2.04 Loss
Q of AC contro! power.
2/1-SRO 078 A2.01 Unable to develop an SRO level question for this KA or system.
Q#90 Randomly selected system 076 and KA 2.2.22 as the replacement.
|
2/2-SRO [0162.2.40 Questions developed for this KA required too many references to be
401 available to the examinees. Randomly selected A2.01 as the
Q replacement,
2/2-SRO }0862.4.25 This topic is examined in T1G2 System 067. Randomly selected
Q493 system 034 and KA 2.1.40 as the replacement.
3- SRO 2225 Only a system related question could be developed for this KA.
Q#95 Randomly selected 2.2.5 as the replacement.
3-SRO |2409 Only a system related question could be developed for this KA.
Q#99 Randomly selected 2.4.40 as the replacement.




ES-301 Administrative Topics Outline Revision 0 Form ES-301-1

Facility: ANO-1 Date of Examination;_11-17-2014
Examination Level: RO [X]  srRO [] Operating Test Number: _2014-1
Administrative Topic Type Describe activity to be performed
(see Note) Code*
Conduct of Operations Estimate SFP Time to Boil
Al. 2.1.25 N/R Ability to interpret reference materials, such as
(Imp 3.9) graphs, curves, tables, etc.
A1JPM-RO-ADMIN-SFPTTB
Conduct of Operations Operate the Plant Computer
A2 2119 /s Ability to use plant computers to evaluate system
(Imp 3.9) or component status.
A1JPM-NRC-ADMIN-PMS3
Equipment Control Perform DG1 Operability Test — complete
A3. 2.2.12 N/R | evaluation of pump based on surveillance results
(Imp 3.7) Knowledge of surveillance procedures

A1JPM-RO-SURV3

Radiation Control Review RWP and Survey Map to calculate
maximum stay time.

A4. 237 M/R N ] o )
Ability to comply with radiation work permit
(Imp 3.5) requirements during normal or abnormal conditions

A1JPM-RO-DOSE-SVY2014

Emergency

Procedures/Plan
N/A N/A

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items uniess they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: (C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 (1) for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1) (3)
(P)revious 2 exams (= 1; randomly selected) (0)




Py

ES-301 Administrative Topics Outline Revision 0 Form ES-301-1

Facility: _ ANO-1 Date of Examination: __11-17-2014
Examination Level: RO [] sro [X] Operating Test Number: 2014-1
Administrative Topic (see Type Describe activity to be performed
Note) Code*
Conduct of Operations Door Breach requirements, determine need for a
firewatch.
A5, 2.1.8 N/R . . . .
Ability to coordinate personnel activities outside
(Imp 4.1) the control room.
A1JPM-SRO-FIREWATCH
Conduct of Operations Perform responsibilities & authorities of the SM as

required, actions to take on OOS Chemistry Report

A6. 2.1.34 /
DR Knowledge of primary and secondary plant

(Imp 3.5) chemistry limits
A1JPM-SRO-CHEM1

Equipment Control Utilize procedure deviation

AT. 2244 OR | AtsPM-sRO-PROCT
(Imp 4.4)
Radiation Contro) Potassium lodine administration determination
A8. 2.3.14 M/R Knowledge of radiation or contamination hazards
that may arise during normal, abnormal, or
(Imp 3.8) emergency conditions or activities.
A1JPM-SRO-KI|
Emergenc .
Procedu?eslglan Classify an Emergency Event.
Knowledge of the emergency action level
AS. 24.41 N/S thresholds and classifications. -
(Imp 4.8) A1JPM-SRO-EAL11

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items unless they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: {C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 for ROs; < 4 (2) for SROs & RO retakes)
(N)ew or (M)odified from bank (z1)(3)
(P)revious 2 exams (s 1; randomly selected) (0)




ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

Facility: Arkansas Nuclear One — Unit 1 Date of Examination: 11-17-2014
Exam Level: RO |Z| SRO-I IZl SRO-U Operating Test No.: 2014-1

Control Room Systems® (8 for RO); (7 for SROH); (2 or 3 for SRO-U, including 1 ESF)

» Safety
System / JPM Title Type Code Function

a.
A1JPM-RO-AOP37 Respond to Continuous Rod 1
Withdrawal A/D/ILIPIS Reactivit
001 AA1.05 (RO 4.3/SRO 4.2) rind

RO/SRO-U/SRO-I

b. 3
A1JPM-RO-PZR01 Equalize Boron Concentrations
between the RCS and the PZR AIDIS Reactor
010 A4.02 (RO 3.6/SR0O 3.4) Pressure
RO/SRO-| Control

C. 2
A1JPM-RO-EOP11 Perform Actions Required for an Reactor Coolant
ESAS Actuation (Shift to RB Sump Suction) D/EN/L/S S;);te%o an
006 A4.02 (RO 4.0/SRO 3.8) Inventory
RO/SRO-I Control

d.
A1JPM-RO-EOPQ9 Energize Bus A2 from A4 ina 6
Degraded Power Condition A/DIEN/S )
062 A1.01 (RO 3.4/SRO 3.8) Electrical
RO/SRO-I

e.
A1JPM-RO-AOP27 Respond to Inadvertent ESAS 5
Actuation
0013 A2.06 (RO 3.7/SRO 4.0) EN/N/S Containment
RO/SRO-UISRO-! Integrity

f.
A1JPM-RO-EOP24 Reactor Tripped, check all NNI 7
power available (Loss of NNI-X) A/D/IS
B&W APE AO2 AA1.3 (RO 3.4/SRO 3.6) Instrumentation
RO/SRO-I




A1JPM-RO-AOP28 Respond to Simultaneous Loss of

Seal Injection and Seal Cooling
003 A4.08 (RO 3.2/SR0O 2.9)

4

N/S Heat Removal
From Reactor
Core (Primary)

RO
h.
A1JPM-RO-AOP29 Respond to Loss of Lake 8
Dardanelle Reservoir N/S Plant Servi
075 A2.02 (RO 2.5/SRO 2.7) asr;st:r;";ce
RO/SRO-I
In-Plant Symsc (3 for RO); (3 for SRO-1); (3 or 2 for SRO-U)
i 4

A1JPM-RO-EFW10 Actions for swapping suction from

Heat Removal

(E)mergency or abnormal in-plant
(EN)gineered safety feature

(L)Yow-Power / Shutdown

(N)ew or (M)odified from bank including 1(A)
(P)revious 2 exams

(R)CA

(S)imulator

T-41B to T-41 A/D/ILE/PIR | From Reactor
061 A1.04 (RO 3.9/SRO 3.9) Core
RO/SRO-U/SRO-I (Secondary)
j
A1JPM-RO-EDO20 Place Battery Charger D-04A in 6
service D/R .
058 AA1.03 (RO 3.1/SR0O 3.3) Electrical
RO/SRO-U/SRO-I
k. 9
A1JPM-RO-LRW02 Commence TWMT T-16A Release AN/R o
068 A3.02(RO 3.6/SRO 3.6) Rl’qealctlwty
RO/SRO-U /SRO-| elease
@ All RO and SRO-1 control room (and in-plant) systems must be different and serve different safety
functions; all 5 SRO-U systems must serve different safety funchions; in-piant systems and functions may
overiap those tested in the control room.
* Type Codes Criteria for RO / SRO-/ SRO-U
(A)lternate path 4-6(6) / 4-6 (6) / 2-3 (3)
(C)ontrol room
(Djirect from bank 29(N/=8(T)/<4(3)

z1()/211)y/21(1)

(3)/ (3) / =1{1) (control room system)
21(3)/21(3)/21(2)
22(4)/22(4)/121(2)
£ 3(2)/<3(2) / <2 (1) (randomly selected)
21(3)/21(3)/21(3)




ES-301 Transient and Event Checklist Form ES-301-5

Facility: ANO Date of Exam: 11/17/2014 Operating Test No.: 2014-1
A E Scenarios
SN m— 2 I
L N CREW POSITION | CREW POSITION CREW POSITION T N
| m s A B s A B s A B |A| g
C R | T ] o} R | T | O] R | T | 0|
A T 0 c P o c P 0 c P M)
¥ ; R[1]u
E
RX oj1[1]o0
NOR 1 4 201111
?JT,OU;J e 237; ’52;% 12| 4(4a]2
MAJ 8 6 212|211
TS 2,3,4 1,2 5(o0]|2]2
RX o|1[1]0
NOR 1 1.3 4 al1f11]1
ol O PP & <] ]2
MAJ 8 7 6 32211
TS 2,3,4 2,4 1.2 7]0{2]2
RX 4 1111110
NOR 1,3 21111
g:?,os-; c 2.s 4:.35. 3.8 714142
MAJ 7 6 22211
TS 2,4 2{0|2]|2
RX 3 1111110
NOR 1 4 211111
SF;(SDI e %’, g;.’g. 4, 3‘5\ ;2,;:; 16|4}4]2
MAJ 6 6 212}
TS 2,3,4 1,2 01212
RX 5 11110
NOR 1,3 4 3[1]1]1
szgl IIC 23,4 2’5?’35' W27 113|442
MAJ 8 7 8 2121
TS 2.4 0|12]2
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ES-301 Transient and Event Checklist Form ES-301-5

RX 3 1{1(1]o

NOR 1 2111

R1R,?23 Ve 4,58 i A0 LIS A

MAJ 6 7 3221

TS ojlo|2]2

RX 5 1110

NOR 1,3 21111

R;‘?M e 2 2.8 6laal2

MAJ s 7 21221

TS ' ojo|2]2

RX 4 1{1{1]o

NOR 1 1,3 N ERERE

';g Ic 4.5.8 2,8 3.8 71442

MAJ 6 7 ' 3laf2]1

TS olo|2]2

RX 5 1110

NOR 1,3 2111

';g G 238, 2,8 6442

MAJ 8 7 21221

TS i olof2]2

RX 4 11110

NOR 1 | 1111

';(7) I1C 4.5.8 3.8 5|ala]2

MAJ 8 6 212|211

TS olol2]2

RX 3 111]1]o0

1
RO e NP
8 &

MAJ 7 2[2]2]1

TS ojlol2]2
Instructions:

1.

Check the applicant level and enter the operating test number and Form ES-D-1 event numbers for each
event type; TS are not applicable for RO applicants. ROs must serve in both the “at-the-controls (ATCY
and “balance-of-plant (BOP)" positions; Instant SROs must serve in both the SRO and the ATC positions,
including at least two instrument or component (I/C) malfunctions and one major transient, in the ATC
position. If an Instant SRO additionally serves in the BOP position, one I/C malfunction can be credited
toward the two I/C malfunctions required for the ATC position.

Reactivity manipulations may be conducted under normal or controlled abnormal conditions (refer to
Section D.5.d) but must be significant per Section C.2.a of Appendix D. (*) Reactivity and normal evolutions
may be replaced with additional instrument or component malfunctions on a 1-for-1 basis.

Whenever practical, both instrument and component malfunctions should be included; only those that require
verifiable actions that provide insight to the applicant’s competence count toward the minimum requirements
specified for the applicant’s license level in the right-hand columns.
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Appendix D Scenario Outline Form ES-D-1

Facility: ANO-1 Scenario No.: 1-R3 Op-Test No.: 2014-1

Examiners: Operators:

Initial Conditions:
- 80% Power - RPS is failed and will not cause a reactor trip.
- 250 EFPD - Manual Reactor Trip Pushbutton failed
- P-36A MU/HPI pump OOS for seal replacement
- P-36B MU/HPI pump in service

Turnover:
- Plant at 80% per load dispatcher request to limit line - P-36A HPI pump tagged out for seal replacement.
loading. - Perform generator field ground test per 1102.004,
- 250 EFPD at earliest opportunity.
- Event | Event Event
No. Malf.No. | o gt Description
DO_264A N-(BOP) .
1 KO4CS N-(SRO) Perform Generator Field Ground Test
I-(ATC) Controlling RCS pressure transmitter fails causing pressure
TS (T.S. 3.4.1 Condition A, RCS pressure not within COLR limits)
(T.S. 3.3.1 RPS Instrumentation)
DI FISiOSQEJ?E)? A C-(ATC) | Pressurizer Heater ground fault alarm due to fault on RUB-14 &
3 AO HS1007AG C-(SRO) | 15 in Group 5, Tech Spec required heaters.
- TS (T.S. 3.4.9 Condition C, ES powered PZR heater capacity)

AO_HS1007AR

C-(ALL) Operating Makeup/HPI pump, P-36B winding heatup and failure

4 CV096 TS causes pump to trip.
(T.S. 3.5.2 Condition A, One or more ECCS trains inoperable)

5 g&g;g g_'((gggg Degraded seal on P-32D RCP meets requirement to reduce
C-(SRO) power and secure the pump.
During coast-down of the “D” RCP, a break in the coid leg
occurs that results in RCS leakage requiring reactor trip.
6 Cvoz6 M-(ALL) | Adequate Subcooling Margin is lost requiring running reactor
RCO005 (CT) coolant pumps stopped within 2 minutes. CT-1, Time Critical
Operation Action (2 min)
(T.S. 3.4.13 Condition A, RCS leakage not within limits})
RP246 RPS is failed and the manual trip pushbutton is failed requiring
RP247 C-(ATC) use of backup pushbuttons to trip the reactor. CT-23, Time
7 RP248 C-(SRO) Critical Operator Action (1 min)
RP249 (cT) (T.S.3.31 Cond!ti_on C, Three or more RPS channels inoperable)
DI ICC0020 (T.S. 3.3.2 Condition A, Manual Trip function inoperable)
— (T.S. 3.3.3 Condition B, Two or more Reactor Trip Modules inoperable)

C-(BOP) | Small oil leak on #2 EDG causes fire alarm.

C FS_B15.LR C-(SRO) | (Technical Specification 3.8.1, AC Sources Operating)

* (Njormal, (R)eactivity, ()nstrument, (Clomponert, (M)ajor
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Appendix D Scenario Outline Form ES-D-1

Facility: ANO-1 Scenario No.: 2-R4 Op-Test No.: 2014-1

Examiners: Operators:

Initial Conditions:
- 100% Power
- CV-2670 EFW isolation to “A” SG from P-7A failed open
- CV-2646 EFW control to “A” SG from P-7A failed open

Turnover:
- Piant at 100% Power
- 250 EFPD
- Need to Drain RB Sump to 40%. This is not the first draining of the month and sampling is not required.
Event Event Event
No. Ma!f 2 Type* ] Description
N-(BOP) Perform Draining of the Reactor Building Sump per
L G400 N-(SRO) | 1104.014.
2 ED180 g:éggg; SU#1 Transformer Lockout
TS (Technical Specification 3.8.1, AC Power Sources, Operating)

3 FW087 ﬁ:éégg)) Heater Drain Pump (P-8B) windings heat up and pump

N-(SRO) | triPs

C-(ATC) .
Group 6 Rod 1 falls into the core. Runback to 40% power
4 RD273 C'(.?gO) (Techrﬁcal Specification 3.1.4, Control Rod Group Alignmentg)p
5 TR631 ,'_’((Qgg)) RCP Seal Injection Flow Transmitter Failure (PDT-1239)
C-(ATC) Group 6 Rod 3 falls into the core. Unanalyzed condition

6 RD294 C-(SRO) | requiring manual reactor trip.
(Technical Specification 3.1.4, Control Rod Group Alignments.)

M- (ALL) One MSSV fails to reseat resulting in Overcooling event.

7 MS141 (CT) Use of HPI is required to maintain RCS inventory and
pressure
8 CV2670 C-(ALL) EFW valves, CV-2670 & CV-2646 are failed open and will
CV2646 (CT) not close.

(Technical Specification 3.7.5.B, One EFW train inoperable)

*  (Normal, (R)eactivity, (Dnstrument, (C)omponent, (M)ajor
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Appendix D Scenario Outline Form ES-D-1
Facility: ANO-1 Scenario No.: 3-R3 Op-Test No.: 2014-1
Examiners: Operators:

Initial Conditions:
- 100% Power
- 12 EFPD
- #1 EDG will Overcrank on startup.
- #2 EDG will not Auto-Start but will manually start
- ICS Reactor Demand AUTO button is failed.

Turnover:

- Low pressure alarm is in for the “B; CFT. Need to add nitrogen to “B" CFT at earliest opportunity to raise

pressure to 585 psig.

- High Pressure Letdown sample aligned to the Hot Lab for weekly samples.
- Unit 2 is in Cold Shutdown (forced outage)

[ Event Event Event
No. Maﬁ No. Type* Description
Add Nitrogen to the “B” Core Flood Tank to raise pressure to
C-(BOP) | ~585psig.
1 N2_5 C-(SRO) | Stem failure on Containment Isolation N,-5 prevents valve from
TS closing.
(Technical Specification 3.6.3, Reactor Building Isolation Valves)
5 DO1 22A C-(SRO) [ Y-11 Inverter fails to alternate source.
—~ TS (Technical Specification 3.8.7, Inverters — Operating)
IH(ATC) - upr : e
-3 TR567 -(SRO) Controlling Loop “B” T-hot instrument, TT-1039 fails (drifts) high.
4 B5148 5_-((2(1;% Loss of 500kV transmission line. Dispatcher orders power
B5122 reduction to 700MW in 20 minutes (ICS in HAND).
N-(SRQO)
5 RX150 I-(BOP) Main Turbine EHC fails to respond to ICS signal requiring
I-{(SRO) | MANUAL control of the Main Turbine.
: Loss of Offsite Power/Reactor Trip
6 ED183 M-(ALL) (Technical Specification 3.8.1, AC Sources — Operating)
C-(BOP) #1 EDG fails to start (overcrank)
DG180 #2 EDG doesn't auto-start. Must depress the manual start
7 DG176 C-(SRO) |
CT) utton: o )
( (Technical Specification 3.8.1, AC Sources — Operating)
P-7A EFW pump trips on startup.
C~ALL) | A3 powered from A4 or AAC Gen. (power to P-7B) to provide
8 FWO076 g
(CT) primary to secondary heat removal.
(Technical Specification 3.7.5, Emergency Feedwater (EFW) System)

L

(Njormal, (Rjeactivity,

(Onstrument, (C)omponent,  (M)ajor
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Appendix D Scenario Outline Form ES-D-1
Facility: ANO-1 Scenario No.: 4-R2 Op-Test No.: 2014-1
Examiners: Operators:

Initial Conditions:
- SW Pumps P-4A & P-4C in service
- P-4B MOD selected to A4
- B-55/56 aligned to B6
- 8G-3 closed, SG-4 open

Turnover:

- Plant power is at 100%
- 250 EFPD

- Unit Load Demand is failed. Setpoint can't be changed
- Control Rods Group1 Rod 3 and Group 4 Red 7 will fail to fully insert on reactor trip
- ADV Isolation CV-2676 will not open electrically

- Place P-4B Service Water Pump in service on A4 at the earliest opportunity to support scheduled
maintenance. OAQ has been briefed and is standing by at the intake structure.

- Event Event Event
No. e Type* Description
N-(BOP) Swap Service Water pumps per 1104.029, Service Water and
1 N/A N~(SRO) Auxiliary Cooling to support scheduled maintenance. Place P-
4B in service and stop P-4C.
Power range nuclear instrument NI-5 fails (drifts) high requiring
I(ATC) | Reactor Demand and Diamond stations to HAND per 1203.001,
2 NI240 I-(SRO) | ICS Abnormal Operation & 1203.021, Loss of Neutron Flux
TS Indication.
(Technical Specification — 3.3.1, RPS Instrumentation)
C-(BOP) P-4B Service Water Pump trips. Restart P-4C per 1203.0121,
Annunciator K10 Corrective Action for SERV WATER PUMP
3 CO_P4B4 C-(SRO)
TS TRIP (K10-A3) alarm. _
(Technical Specification 3.7.7 — Service Water System)
MCO088 R~(ATC) | Loss of condenser vacuum. Power reduction required per
4 DI ICCO009L C-(BOP) | 1203.016, Loss of Condenser Vacuum. Unit Load Demand
DI ICCO009R C-(ATC) | station does not respond requiring use of SG/RX Demand
- C-(SRO) | station to control power reduction.
~75 gpm tube rupture in the “B” SG. Perform actions of
L 1202.006, Tube Rupture EOP.
5 RC002 M-(ALL) (Technical Specifications 3.4.13 — RCS Leakage, 3.7.4 — Secondary
Activity)
Reactor Trip required due to low condenser vacuum. Perform
RD451 M-(ALL) | reactor trip actions of 1202.006, Tube Rupture EOP. Control
6 C-(ATC) | rods group 1 rod 3 and group 4 rod 7 fail to fully insert into the
RD455 ; . - a "
(CT) core. Emergency boration required per immediate action
contingency.
C-(ATC) | Atmospheric Dump Valve isolation fails closed. To commence a
7 Cv2676 C-(SRO) | RCS Cooldown, Aux Operator must manually open valve to
(CT) allow use of unaffected (good) SG to perform RCS cooldown.
2 (Njormal, _ {R)eactivity, (l)nstrument, (Clomponent. (M)ajor
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