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ES-401 Record of Rejected K/As Form ES-401-4
RO EXAM

Tier| [ Randomly Reason for Rejection )

Group | Selected K/A

T1/G1 | 029EK3.04 (9) ONS does not isolate the normal charging header when
emergency boratingfor an ATWS.

T1/G2 | 032AA1.01 (21) | Selected new KA. At ONS operators do not select
alternate power supplies for the Source Range Nuclear
Instrumentation. This would be performed by I&E. Onthe
new KA the question will be written concerning overlap
with Wide-range Nls instead of Intermediate-rangeNIs.
ONS no longer has Intermediate-rangeNls.

T1/G2 | 068AK3.14 (23) | ONS does not have a Safety injection setpoint for main
steam line pressure.

T1/G2 | 068AK3.12 (23) | Could not write a discriminating question on this KA.
Sequence of actions contained in the Control Evacuation

L AP is not sianificant.

T2/G1 ' 008A4.09 (33) Replace KA. ONS does not have a CCWS temperature
control valve.

T2/G1 | 064A3.04 (45) ONS does not have Emergency Diesels and the K/A
(number of starts available with an air compressor) does
not translate well to our hydro units.

T2/G1 | 026K4.06 (52) ONS does not have Recirculationspray system.

T2/G1 | 103K4.01(52) ONS does not have vacuum breakers associated with the
containment. i

T2/G2 | 028K2.01 (56) ONS no longer has Hydrogen recombiners

T2/G2 | 055G2.2.22 (61) | ONS has no limiting conditions or safety limit associated
with condenser air removal.

T2/G2 | 027A2.01 (65 ONS does not have an lodine Removal System

P3 G2.2.23 (71) SRO only KA.

T3 G2.4.26 (75) At ONS Reactor Operators are not qualified to serve on

the fire brigade.

NUREG-1021, Draft Revision 9




RO EXAM

| o=
1 joosakaos | B 2 | NEW
2 |o09EG2128 | D 2 | NEW
3 |o11EA2.05 A 2 | NEW N
4 |otsak210 | A 2 | New
S _(#2oan203 | B 2 | sS044702 | |
6 |82saG2132 | A 2 | TA0B0601 | |
7 | 026AA2.03 A 2 'pNs021701 | |
8 |o27AKLOL D | 2 [pNsta2201 | |
| 9 [+020eK3.11 c | 2 |eapt11003 | |
| 10 | 038EK1.02 B 2 |EAP090B0Z | |
| 11 | 040AK2.02 o | 2 | new \
12 | 054AK1.01 c | 2 [EaPos1401(m)
13 |0s5EK302 | C I | EAP230501 h
14 | 057A82.12 A 2 | PNS143503
15 | 058AA1.03 A 2 | EL020406 "
| 16 | BE10EA2.1 B 2 | NEW | |
| 17 | BEOSEA1.3 A 2 | NEW |
| 18 | BEG4EA1.1 B > | NEW | |
| 19 |001AG2.4.31 D t  |NEW |
| 20 |005AG24.6 C 2 | NEW .
| 21 |+*032aA2.04 A 1| New | |
| 22 | 067AK3.04 A | 1 |16040606 |
23 | *068AK3.12 D 1 NEW | |
| 24 losoace12 e 1 |ssso4td02 |
25 |o76A1.04 A New | |

Page 1of 3



oy

26 | BE13EK1.2 A 2 | EAP130422
27 - BE14EK2.1 ” C 2 MNEW
28 | 003K2.02 A NEW
29 i004A108 D NEW |
30 | 005A4.01 A EAP181201
31 |o0BK6.O1 D EAP064002
32 | 007A1.03 D 2 |INew | j
33 | *008A4.07 A 1| New | J
34 | ow0ks01 c 2 |Pnsta0s01 i T
35 | 012K1.08 D "2 |1co90301 |
36 | 013K4.02 1C031302 (M) |
a7 | o022a301 1 [New
38 | 026A2.07 5 2 | NEW
35 |039G2.1.28 6 1 |sTG160403
40 | 056G2.1.33 A 1 NEW
41 | 059AL03 D 1 | NEW ’—
42 | 061K5.03 B 1| NEwW . |
43 | 062K3.02 B 2 EL041301 Drawing
44 | 063A401 EL010501 |
45 ', “064A3.07 | EL050503
073GG2.1.33 f D 1 | NEW
076A202 | C 2> | sss050801
48 | 078K4.03 A 1 | New
49 | 103k3.03 c 1 | NEW
50 | 073A4.02 D 1 | RADO12501
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Level

KA Answer
s | TAQ40501 |
52 NEW ]
53 | 007K1.01 "B > | NEW
54 | 005K2.03 D 1 | NEW
55 | 0624301 A 2 | ELo70404
56 | *029K4.03 A 1| NEW ) |
57 | 033K105 C 2 INEW
58 | 035K4.06 C 2 sTo121002 |
50 | 041K603 C 2 NEW !
60 |045A2.17 c 2 |eaposozor
61 | *056G2.1.32 B 1 | sTGO50601 (M) |
62 |o068K503 | B 2 NEW
63 | 002K4.04 C 1 | cP081007 |
64 | 014K3.02 A 2 | NEW
65 | *016K3.02 A 2> | icosi3mt
66 *G2.1.41 B 1 |Pnsost201 |
67 |62127 C 1| ELO09
68 | G2121 D 1| NEW
69 |G2213 | D 1~ NEW060906
70 |G2211 c 1 NEW
71 |*G2230 D 1 | FH043701
72 |G234 D 1
73 |e231 B 2 |oNsNRC2002 |
74 | Goa46 | B t  |icos4102
75 G2.4.26 A 2 EAP191401
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Tier 1 Group 1
NamelSaiety Function [K1]K2|K3{A1[AZ]6 KA " Question Type | K/A Toplc(s) RO |SRG.
IReartar Trn LM AT AT TR ATANTEAS A8 | Aliity o ZTiorming and interprel tha A Randomly nersoisn ) 43 | 45
Stabilization - following as they apply to (EMERGENCY
Recovery / 1 ‘PLANT EVOLUTION):(CFR: 41.10/43.5/
45.13)
Pressurizer Vapor 0] 0; 1} 0 Of 0;00BAK30S Knowledge of the reasons ‘o the following | ECCS terminabion of throtting critena 4 45
Space Accident / 3 responses as they epply to  (ABNORMAL
PLANT EVOLUTION):(CFR: 41.5/41.10/
. 45.6 1 45.13)
[
{
Small Break LOCAT3 | 3T 0f GF 0] 01 7 {000EGS 738 . | This is a Generic, no stem stalement s Knowledge cf the purpose and function | 3.2 33
associated. of major syslem components and
controls.
Large Break LOCA/3 { 0| O 01 0F 110 011EA2.05 . [Abiiity to determine and interpret the Significence of charging pGmp operation | 3.3 37
~ |following as they apply to (EMERGENCY
PLANT EVOLUTION):{CFR: 41.10/43.5/
45.13)
RCP Malfunctions 74 01 1] 0} By 0] CJOT5AKZ. 10 Knowiedge of theinterrelations betwsen RCP indicators and con'rols 28 7728
(ABNORMAL PLANT EVOLUTION) and
the following (CFR: 41.7 / 45.7 / 45.8)
! .
1L03s of Rx Coolant O] 0 Of o Tl oloZAAZ 03 & | Ability to determine and Inierpret the Faflures of fiow cantrot vave of 3135
Makeup / 2 follewing as they apply to ABNORMAL controller
PLANT EVOLUTION):{CFR: 41.10 /43.5/
45.13)
Loss of RHR System 7T 01 01 G 61 07 025AG2.1.32 ;[ This is a Geheric, no slem statement s Abllity 1o explain and apply all system 34 138
4 assoeigted. limits and precautions.
Loss of Component of 0] 6707 1] Dj026AR2 3 ™ Ability 1o determine and nterpret the The valve iineups necessary o restan A 28 |
Cooling Water / 8 fallowing as they apply to ABNORMAL the COWS while bypassing the partion
: PLANT EVOLUTION):(CFR: 41.10 /43.5/ {ofthe system causing the abnorma!
45 13} condition
Lo i i
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Tier 1 Group 1
Name/Safety Function [KATKZ|KI[A1[A2]G | KA Question Type K/A Topic(s) RO _[SRCG|
| Pressimzar Orezsurs 1 11 O 01 A1 Al BIG7sALT (0 AASWCTES ST ThE GReialional imphcatons | DGiimuol 07 sewnaion iper mne 3.1 34 |
Contrcl System % |of the following concepts as they apply to
MaMunction 7 3 the (ABNQRMAL PLANT
: EVOLUTION):(CFR: 41.8 to 41.10 / 45.3)
ATWS /T 01 G| 1} 07 O O|0Z8EK3.04 o |Knowiedge of the reasons for the Tollowing | Cloging the normal charging header 3 31
* |responses as they apply to Isolation valves
(EMERGENCYPLANT
EVOLUTION):(CFR: 41.5/41,10/ 456/
45.13)
Sleam Gen. Tube 1} 0f o CT 0] 00 8EK.02 Knowledge of the operational implications |Leak rate vs. pressure drop 3.2 3.0
Rupture / 3 /) |of the following concepts as they apply o
the EMERGENCY PLANT
EVOLUTION).(CFR: 41.8 10 41.10 / 45.3)
Steam Line Rupture- | O] 1| 0| 61 G 040AKZ 02 ,, [Knowledge of the interrelations between Sensors and deteclors 2.8 26
Excessive Heat  [(ABNORMAL PLANT EVOLUTION) and
Transfer/ 4 the following.(CFR: 41.7/45.7 1 45.8)
Loss of Main 1 Cj Gy Of 6f UJ054AR1.0T |- |Knowledge of the operational impfications |MFW line break depressurizes the /G | 4.1 43
Feedwater / 4 7 |of the following concepts as they apply fo  |(simfiar tc a steam line break)
the (ABNORMAL PLANT
EVOLUTION):{CFR: 41.8 to 41.10/ 45.3)
Station Blackouf/ 6 Uy Of T G] O} 0]055EK30Z, . |Knowledge of 6 reasons for Ihe following |Actions contained in EQP for loss of 43 | 46
"~ |responses as they apply {o offsite and onsite power
(EMERGENCY PLANT A
EVOLUTION)(CFR: 41.8/41.1Q{ 455/
45.13) ‘
-oss of Ofi-ske Power | 0] G| 0; O} Gf 010 1.24 Ability to operate and [ or manilor the K/A Randomly Hejacted 29 |3
g foliowing as they apply to ABNORMAL
PLANT EVOLUTION)(CFR: 41.7 1 455/
45.6)
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Tier 1 Group 1

ne

7 " December 17. 2003

NamerSafety Functicr  <1|K2[K3TA1JAZ[G | KA Question Type ] KJA Topic(s) [ RG] 8R(
[Loss of Vital AC Inst 0 0O 10 DIGRTAART 12 1Abilihy i detarmine and intcrprefihe i GGl CUNUOGT, Indduineman ailg | 5.0 | 4.7
|Bus/6 1 U jfoliowing as they apply to ABNCRMAL heater indications
PLANT EVOLUTION)(CFR: 41.10/43.5 /
45.13)
Lossof UG Power/6 | U © 1] ©] Oj058AAYL3 . JADIlity to cperate and / or monitor the Vitat and battery bus comporients 31 33
f1 - Ifollowing as they apply to (ABNORMAL
PLANT EVOLUTION) (CFR: 41.7 / 45.5 /
45.8)
|T,czxss of Nuclear Svc Gl © 0y 01 0]082AKZ Knowledge of the inferrelations betwean K/A Randarmly Rejecied 0 [\
Water/ 4 { (ABNORMAL PLANT EVOLUTION) ang
the following:(CFR: 41.7 / 46.7 / 45.8)
Loss of Instrument Air | G} 0 0| 0] 0]085AK3.08 Knowiedge of the reasces for the following | KIA Randomly Rejecied 37 3.0
/B responses as they appiy to  {ABNORMAL
PLANT FVOLUTION)(CFR: 41.5/41.10¢
456 145.13)
¢ Reactor Trip - ol o 0{ O O|BEO2EG2Z1.2 |This is a (3eneric, no Stem siatement s K7A Handomly Rejected 3 7
[ Stabtlization - associated.
Recovery/ 1
L .
{ Reactor 7rip - ol o 0f 1| OJBETCEAZ.? Abiltty to determine and interpret the Facility conditions and selection of 25 4
: Stabifization - *+ |following as they apply to (EMERGENCY | appropriate procedures during abnormal /
' Recevery / 1 PLANT EVOLUTION):(CFR: 41.10/43.5/ |and emergency operations.
' 45.13) .
Steam Line Rupture - o ] 0] O|BEOSEATS _ |Ability to operate and / or momitor e | Desired operating résults durng 3F | 42
Excessive Heal ! fcltowing as they apply fo (EMERGENCY  {abnormat and emergency situations.
Transfer| 4 PLANT EVOLUTION}.(CFR: 41.7 /45,5 ¢
45.6)
inadequate Haat 00 TI O] OBEG4EATT, .| Abikty to operate and /of imonitor the Componenfs, and funclions of control 44 7472
: Trensfer - LOSS of - fcllowing as they apply to (EMERGENCY | and safety systems, including
Secondary Heat Sink / PLANT EVOLUTION)(CFR: 41.7/45.8/ |instrumentation, signats, interlocks,
4 145_6} failure modes, and automatic and
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Tier 1 Group 2

Riarwe Bty Eunction | K1 KETRS KA TAE1G T~ RE™ T QUROR TR T - kT et
;‘m%ﬁ—rﬁ T G MR W N TSR, pa S SR R o el

Zan . ‘.;'.‘ “?;g " Fggg‘l
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LA L T

re  |aseotiated, ‘ indleatiang and usa of the response
instructions,

Dropped Control Hod 7 | 31 0] 07"6{ 0] 0 |0CAARI 08 Knowfacge of the réascri for the Tollowing |/ Risndorly Refasisd " | T4t
respanses as they apply to (ABNORMAL

PLANT EVOLUTIONY:{CFR: 41.5 741,10/
45,67 48.18)
incperable/Stuck Contr | 01 01018 0}~ 1 [008ABE 3% TTha [ & Qeneric, no slem stement s Knowledga symplom bases £GP~ 3174
2o [Bsscclated, - mitgstion siratagies.
[Emergéncy Boration 74| O G| 61 01 81 BIE55ARS 57 Knomedge of the Intersiations between KA Randomly Rejected " | 715y
(ABNORMAL PLANT EVOLUTION) and the ;
| following:(CFR; 41.7 / 48.7 1 46.8)
| I
Presstilzer Level Naifa] 0101 0] 0 B OlosBARIDE Knowledge of the hiamraiations betwesr KA Redomly Refecied ™ ™™ | 5§ 55"
(ABNORMAL PLANT EVCLUTION) and the :
lollowing (CFR: 41.7/ 45.7 1 45.8} )
T.é&é"é?'s'c"%"rc“ﬁéﬁ'g?if'ﬁ'ﬁ RIS ATOT ™[ Ablfy b aparats and 7 or menisr e~ Merwal restoratior of sower ™ | §T T
wt following as they apply to (ABNORMAL
PLANT EVOLUTION}(CFR: 41.7 /1 45.5 / |
i 4E 8) :
i
Tosa of ntxmediale Re| ¢} 0T O™8 ClUSIAATYZ™"TABiky to o5arele ara T armanior the WA Rendomly RaJectad M
foliowing &8 they apply fo (ABNORMAL
PLANT EVOLUT ION):{CFR: 41.7 /1 48.6/
%8) o
L?E:'E‘l'ﬁiﬁ?lf?‘ig Acchent] O 0T O BT O O 0YaART Bd ollity % opersite and / or monor the T TRIA Rardomly Refacteg "~ A15777
foliowing as they apply to (ABNORMAL
PLANT EVOLUTION):CFR: 44.7 1 48.5 / |
45.8) _J
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o) KA T T  Gueston Tyse ]
3357AW vE

Krwﬂhm of Fa reaenna lor ha tiies iévelng ™
mponm an thay apply to (ABNORMAL
PLANT EVOLUTION)(CFR: 41,5 /41.10/
45.6/48,13)

05TAGR4E
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{Blart Fire Ohiate 16 8~

GETARY.04 ™ TRnowedge of fha raascns for Iha falldana

[ Conlral Raom Evas. /8| @

Knowledos of the Intarrelations between
{(ABNORMAL PLANT EVOLUTION) and the
foltowing: (CFR: 41.7 /45,7 1 45.8)

the following concapts as they mpply to ths
{ABNORMAL P EVOLUTION}):(CFR:
41.81041,10/45.3)

R
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following as they epply to ABNORMAL
PLANT EVOLUTION):{CFR: 41.10/45.6/
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responses ss thay apply [0 (ABNORMAL
PLANT EVOLUTION){CFR: 41,5/ 41,10/
AB.8 [ 46.13)
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Knowiedga of the reagons for he lolicwng
responses ge they apply to  {ABNORMAL
FLANT EVOLUTION):(CFR: 41.6/41.10/
458.6748.13)
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Tier 1 Group 2 |
|Neme 7 8afety Function [KTTK2{K3[A4[AZIG | KA~ | 77" "Guestion 1_1%9!' - NN " KA Topic(s ) ]
.inad. Cara gc&“ﬁ:g T& ;r ) 5 n‘IE“'B"i‘S‘fZ"'é KIGE  [Rnodadas of tha raasons a7 tha follawing  TRIE, ﬁemméﬂe,eﬂegp fel """“?g:[;g@J
regporises as they apply v  (EMERGENCY
PLANT EVOLUTICNY(CFR: 61.8/41.10/
45.6 45.13) |
| | -
[Figh Rector Coclant »| 80T 1] 0] 0| 078AKYTT TAGHY 15 Sperate and / or monksr the T Ealled el-monltorks equBRert” 52134
2 (folloving as they epply to (ABNORIMAL ;
oo PLANT EVOLUTION)(CFR: 44,7/ 48.5/ |
48.8) (
PlantRurbask /1 | ¢ 0] 6] 0 GBACTAAZT ~ |Ablity lo defarmkie and nterpret e K/A Randomiy Refected ™ ""3“"5‘7‘"“
fellowing as they apply to ABNORMAL _ f
PLANT EVOLUTION){CFR: 41.10/43.5/
46.13)
Loss of NNISOY 77 §e| o) G| BAVZAGZE.8 | This[§@ Genaflo, no stern elaermentis | KIA Randomly Rejsated ATk
gsscoigled,
[Yirbne Trip 74 0] 0} 0] 76| 0f O]BAGIAKE.T ™ TRnowledge of (e reascns for s foliowing | KA Randomly Rejscted ™~ 32 32
responses ge they spply to  (ABNORMAL
PLANT EVCLUTION}L(CFR: 41.5/41.10/
458/46,18)
[URUVUURIN WU S N S M — . — S SR SUVISSUR SR S
'Emsrgency Dless{ Actu| O 0] 0| 0| G| O|BECERAT,Y ™~ TAbilty {o crerate 8Rd /7 oF montor the K/A Randemly Rejected ' $2 {437
foliowing as they spply to (EMERGENCY
PLANT EVOLUTION){CFR: 4.7 /486 /
45.8)
‘Flooding 78~ F 6. 010 O UJBAG7AKIA ™ | Knowledge of the reasone for e following | KIA Randomly Rejseted " 8758
' responses as they appiyte  (ABNORMAL
PLANT EVOLUTION):(CFR: 41.6/41,10/
! 45.8/45,13) ;
| f
hﬁi&é‘iﬁ?é"é UG 0] 0| 0 BEG3ERT 2 T {Knowiedge of (he operationsl Imﬁﬁﬂiﬁiﬁ"'"ﬁ?ﬁ&%ﬁﬁ'ﬁ%&”‘””‘"'”"”""'"‘“""3‘,'5"?“‘"4
the following concepts as they apply to the ;
‘ J EMERGENCY PLANT EVOLUTION)(CFR! ‘
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Tier 1 Group 2
l‘__ﬁ i, 47T T s = P\ i T e Ki Ki— a AT Az G n—\—«v—w-vﬁ"‘v—--- L ol A - ai’iﬂiﬁ? e \—Ah--—‘»--su-k-?.—-.---aa - AT = o, e 44 P }
!.E.'fﬂ' ’ w on KT E:‘ .;:,.._.. M-IWM%-WE'W'W. : ‘._’\ -'--—m-*- »—; maailiacn A TW" - :E;..g J?B.@-:‘
TOGK Coaidow - Depi] T 0760 ““"a”ﬁmz”"%m fo Operaa and / of menRor the K& Randomiy Rajected . XK j
| foliowdng as they apply b (EMERGENCY
PLANT EVOLUTION){(CFR: 41.7/ 46,5 /
A5.8)
Nelural Cic. 74 (Y] ) T"HﬁLE'E"WW “TRnowledge of he operational implioatione of | /A Randomly Hefscled ™ Er g khan
the following concepts as they epply to the
EMERGENCY PLANT EVOLUTKIN)(CER:
41.810 41.10/45.3)
EOF Ruleé and Encioar! 1| §] 01 O[BETAERTZ " [Rncwisdge of the cperational Impiicatons of TNSra. sbrormai andemergency |3 138
oz tha ‘cliowing concepts as $ey apply to the cparating procedures associsted with
; ' EMERGENCY PLANT EVOLUTION):(CFR. |(EOP Ruies),
1 41.80 41.10/45.3)
LEbEE’fN'N*IlWT?"M““ﬁ”“‘“c 0} 0| 0 O(BACIARTT ™ AbIRy 1 oparatw and 7 of moniar tha TKIA Rendemly Rejscted """ 1% 4
following as they apply to (ABNORMAL
PLANT BVOLUTION).(CFR: 1.7 /45,5 /
45.6)
ECH Rifles and Ericsi| 0f 11 6|0 0 OTEETARRET | Rnowledge of the HISTeRI5RS Beireer Corponarits, and Tufiolr of Goruel and | 48 |34
: - (EMERGENCY PLANT EVOLUTION) and | aafaty systems, Including Inetrumsntation, :
> the following:(CFR: 41.7 /45,7 / 45.8) sgnels, (nisriocks, fallure modes, end :
sutometic and manus! festures,
Tontol Rooin Evae. 78]~ By 8101 0T 0] O LAGERAL 2 TABTHY 15 Sheres FaT S R the | RIA Rendomly Kefectsd Y-
foliowing aa they apply to (ABNORMAL
PLANT EVOLUTION):(CFR: 41,7/ 46,5/
42.8)
IFUE) Handling Accdent| 01 41 8] B9 ’ﬂ"ﬁﬁm“ Krovdadge of IFe Trtetre qliors betwaen KA Rendonly Rejsclad TTTTTIEE
(ABNORMAL FLANT EVOLUTION) and the
J follovdngi(CFR: 41.7 1 45.7 / 45.8) |
N O O O S A . ]
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- Tier 2 &roup 1
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Rarma TSty Fanche Kol Ikl sl agad Aol Quesllon T LT BN W W -3 .o}
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OCQNEE NRCRO EXAM
06-25-2004

1 POINT
Question 1

Unit 2 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%
« A FDW transient occurs

CURRENT CONDITIONS:

+« Reactor power = 0%
Main Steam pressure = 1010 psig
2RC-66 (PORV)failed open
2RC-4 (FORV BLOCK) failed open
SCM = 0°F

Which ONE of the following is correct concerning throttling HPI?
HPI should be throttled when to prevent

A. Reactor power < 1% and SCM > 0°F and Pzr level > 100" / opening the Pressurizer
code safety valves

B. Reactor power < 1% and SCM > 0°F and Pzr level > 100" / violating Reactor vessel
P/T limits

C. SCM=> 0°F and CETCs decreasing / opening the Pressurizer code safety valves

D. SCM> 0°F and CETCs decreasing / violating Reactor vessel P/T limits



OCONEE NRC KO EXAM
06-25-2804

Question 1
T1/G1

——— -

}

s SCM>0 e Rxpower<1%
: «  CETCs decreasing e SCM>0

008AK3.05 PressurizerVapor Space Accident
Knowledge of the reasonsfor the following responses as they apply to the

Answer: B

RULE 6 (HP!) gives guidance for throttling HPI when HPI Forced Coolingand when
NOT in HPI Forced Cooling.

HPl Ferced Cooling in Progress.!

Alil the"following conditions must exist: All the following conditions must exist: ‘

o Pzrlevel > 100" [180" acc}

A. incorrect, first part correct. Second part incorrect. Although opening the Pressurizer
code safety valves is not desired, throttling HP! is done to prevent violating Reactor
vessel P/T limits.

B. Correct, per RULE 6 (HPI) HPI may be throttled. HPI is throttled to prevent
violating Reactor vessel PIT limits.

C. Incorrect,first part incorrect. First partwould be correct if in HP! F/C. Second part
incorrect. Although opening the Pressurizer code safety valves is not desired,
throttling HPI is done to prevent violating Reactor vessel P/T limits.

D. Incorrect,first part incorrect. First paré would be correct if in HPI F/C. Second part is
correct.

Technical Reference(s): EOP RULE 6 (HPI)

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-UNPP, R12

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

8. Explainwhy the operator should control feedwater to match Rx power production
during an UNPP event until RCS temperature stabilizes, i.€. no heatup or
overcooling. {R7}

9. Statewhen an UNPP event is consideredto be terminated. (R9)

10. Explainwhat section of the EQP is transferred to following a successful completion of
the UNPP section and what this transfer is based on. {(R13)

11. Given piant conditions, determine appropriate actions basedon UNPP section of the
EQP. (R10)

12. Explainthe basis for cautions, notes and major steps in UNPP and Rule 1
(ATWS/UNPP). (R8)

13. Givenr plafhf conditions, determine if HP throttling requwements are met per
Rule & (Throttllng HPI) (R12)

OP-OC-EAP-UNPP FOR TRAINING PURPOSES ONLY REV. 12

Page#® of 1t



OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 2

Unit 3 plant conditions:

Small Break LOCA occurs
ES 1-6 actuates

All HPl pumps operating
HPIl FlowTrain " A =0 gprn

HPI Flow Train “B” =420 gpm

Which ONE dof the following Is the correct operator action and why?

Open

to protect against the consequences of a break on the RCP

A. 3HP-409 (3HP-27 Bypass) | suction

B. 3HP-409 (3HP-27 Bypass) | discharge

C. 3HP-410 (3HP-26 Bypass) / suction

D. 3HP-410(3+P-2€ Bypass) | discharge



OCONEE NRC RGO EXAM
06-25-2004

Question 2

TAA

O09EGZ 1 78, Small Break LOCA
I’("‘2"“"‘9dge of the purpose and function of major system components and

ls. (3.2/3.3)

Answer: D

A.

Incorrect, first part incorrect. Would be correct for failure of the "B" header. . Second
part incorrect, HP-409 & HP-410 are used to protect against a break on the RCP
Discharge (where injection flow into that loop is assumed to flow out the break).

Incorrect, first part incorrect. Would be correct for failure of the “B” header. Second
part correct.

Incorrect, first part correct. Second part incorrect. HP-409 & HP-410 are used to
protect against a break on the RCP Discharge (where injectionflow into that loop is
assumed to flow out the break).

. Correct, to protect against a break on the RCP Discharge (where injection flow

into that loop is assumed to flow out the break), we utilize HP-409 & HP-410. |f
adequate Row is not available in each header, the Operator opens the
associated header cross-over valve to provide flow down that header from the
HPI Pump A/B discharge header. This gives injection in 3 of 4 nozzles.

Technical Reference(s).

Proposed referencesto be provided to applicants during examination: None

Learning Objective: PNS-HPI, R28

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

20. Explain quarter core cooling and how the use of HP-409/HP-410 can prevent it.
(R28)

21. Briefly explaintwo reasons why suction to the HPI pumps might be supplied through
LP-15 and LP-16. (R29)

22. Describe the purpose and method used to measure HPt System leakage. (R31)
23. Describe the purpose and method used to perfarm the HP Full Flow Test. (R32)

24. Recognizethat the HP} Full Flow Test requires operators with no other duties for the
duration of the test, due to the potential for RCS inventory loss and local monitoring
required. (R34)

25. Given a copy of PT/, 2, 3/A/0600/010, RCS Leakage, determine if calculation k valid
and correctly evaluate as required. (R33)

26. Concerning PT/*/A/0202/C11, High Pressure Injection Pump Test, describe: {R45}
26.1The purpose of the test.
26.2The method of performing the test.

27. Given a completed copy of PT/*/A/0202/011, High Pressure Injection Pump Test,
evaluate the data to ensure acceptance criteria is met. (846)

28. When given a copy of applicable portions of the High Pressure injection System
procedure, demonstrate an understanding of the procedure by locatingthe answer to
specific questions on limits, cautions, notes, etc., within the procedure,-or, explain the
basisor reason for Limits and Precautions specifically related to or affected by the
duties and tasks of the operator. (R35)

29. Concerningthe Unit 3 loss of HPIPs event, (R38)

29.18pecify what the two primary causes were for this event.

29.2Explain the missed opportunity by the control room team to detectthe level
inaccuracy and the corrective action taken as a result of this event

30. Given a copy d OP/1,2,3/A/1102/020, Shift Turnover, discuss the minimum
acceptable actions/observations that mustbe completed for an inspectron of the HPI
System. (R36) :

31. Describe the reactlwty management concerns associated Wlth the HPI System. (R40)

32. Givena copy dFITS/SL.C's, analyze a given set of plant conditions for applicable
ITS/SLC LCO's. (R41)

33. Apply all ITS/SLC rulesto determine applicable Conditions and Required Actions for
a given set of plant conditions. (R42)

OP-0OC-PNS-HP! FOR TRAINING PURPOSES ONLY REV. 21a
Page 9 afF 50



DUKE POWER

OCONEE OPERATIONS TRAINING

(Obj R27) Following a reset of ES channels 1&2 the switches forthe
A&B HP! pumps must be moved from their original (pre-ES) position in
order for the operatorto have positive control overthem. The C HPI
pump switch should be rotated to "OFF" in order to secure it following a
resetof ES channels 1&2.

{Obj R28) Quarter Core Cooling and HP-409/HP-410

a) Evaluation of Worst Case Small Break found a break on the
discharge of the RCP to be Worst Case.

b) Combined with a break onthe RGP Discharge (where injection
flow into that loop was assumed to flow out the break) a single
failure occurs that prevents flow inthe opposite side's
injection header. This condition left only one of four injection
nozzles providing cooling water to the core.

e If apipe breakwere to occur in an HPI line between the last
check valve and the RCS, a flow limiting orifice in each of the
four injection headers would limit the flow lost out the break and
increase the flow supplied via the other line.

c) At higher power levels there are a small range of break sines onthe
discharge of a RCP where flow through a single injection nozzle
cah not adequately cool the core. This means that there are certain
combinations of power levels and break sizes on the RCP
discharge where a single failure could result ininsufficient flow.

d) To protectagainstthis scenario, we utitize HP-409 & HP-410. If

adequate flow is not available in each header, the Operator opens
the associated header cross-over valve to provideflow down that
header from the HPI Pump A/B discharge header. This gives
injectionin 3 of 4 nozzles.

« The ability to performthis alignmentwithin 10 minutes of the
accident initiation B assumed in accident analyses.

e) These valves can be throttled to provide the desiredflow. Valve
switches and flow indications are located on UB1. HP-408, -410

may be required to be throttled to prevent pump funout, ensure
- adequate NPSH during piggyback, or maintain RCS
temperature/pressure within subcooling limits.

" f}  The Unitcomputer will give a "not closed" indicationwhen HP-409

and HP-410are not fully closed.

If either HP-24 or #4P-25 fails to open, one ofthe 3 HP! pumps must be
stopped.

OP-OC-PNS-HP!

FOR TRAINING PURPOSES ONLY REV. 21a
Page 31 of 50



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 3

Unit 1 plant conditions:
e LOCA has occurred
e 1A HPI Header Flow = 925 gprn
e 1B HPI Header Flow = 460 gpm
LPt FLOW TRAIN A = 2950 gpm
LPI FLOW TRAINB = 0 gprn
EOP Encl. 5.12 (ECCS Suction Swap to RBES) in progress
BWST Level = 11 feet

®e @ o O

Which ONE of the following is correct?

HPt pumps will because

A. be secured / they are NO longer needed to provide core coding.
B. be secured / they are causing LP! pump run out.

C. NOT be secured / they are still needed to provide core cooling.

D. NOT be secured / LPIflow is NOT adequate.



QCONEE NRC RO EXAM
06-25-2004

Question 3
1/G1 -
1EA2.05, Large Break LOCA,
bility to determine or interpret the following as they apply to a Large Break
SAmSignificance of charging pump operation. (3.3/3.7*)

Answer: A

A. Correct, EOP Encl. 5.12 (ECCS Suction Swap to RBES) will direct the stopping
of all HPI pumps when BWST is € 13 feet. Because LPIlis injecting > 2850 gpm

in one header LPi flow is adequate and HPI flow is no longer required.

B. Incorrect,first part correct. Second part is incorrect because HPI pumps are still
taking suction form the BWST and not LP! pump discharge.

C. Incorrect,EOP Enci. 5.12 (ECCS Suction Swap to RBES) will direct the stopping of
all HPl pumpswhen BWST is £ 13feet. BecauseLPl is injecting > 2850 in one
header LPI flow is adequate and HPI flow is no longer required.

D. Incorrect, EOP Encl. 5.12 (ECCS Suction Swap to RBES) will direct the stopping of
all HPi pumpswhen BWST is < 13feet. Because LPI is injecting> 2850 in one
header L.P! flow is adequate

Technical Reference(s): EQP, Enclosure 5.12 (ECCS Suction Swap to RBES)
Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-LQSCM, R21

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



Enclosure 5.12 EP/1/A71800/001

ECCS Suction Swap to RBES Page ! of 19
| ACTION/EXPECTED RESPONSE ‘ RESPONSE NOT OBTAINED
1. Startboth of the following:
— YA LPI Pump
— 1B LPI Pump O G S
_2. Verlfy ett-tl_e:-(;t—ttté_toltt)WIng exists: | GO TO Step 4. -
— LPIFLOW TRAIN A plus
LPI FLOW TRAIN B = 3300 gpm
— Only one LPI header is operating,
AND flow in that header is = 2850 gpm
3. G0 TOSen 52
4. __ Verify C three HPI pumps operatipg.m Stop 1B HPI Pump.
-; — Dispatch an operator to perfo"r.ttt o
Encl 5.37 (Isolation of HPI Pump
Recnc) without dressing out. (P‘S) )
6 — Notify Control Room personnel tt—ttattthe
170gpmfpump minimum HPI flow
requwement |s |n_ _e_tfg_c_:tm N -
CAUTION
ECCS pump damage may occur if ILPI pumps are operated below the following minimum flows:
e AnyLPI pump operated at < 100 gpm for > 30 minutes
e Two LPI pumps operating in piggyback with NO LPI flow and total HPI flow < 500 gpm
7. __ Verify two LPI pumps operating. - . GO TO Step 11.
8. W_ Verify total HPI flow including seal __ |IF both of the following exist:
Injection is > 500 gpm __NO flow on LPI FLOW TRAIN A
—-NO flow on LPI FLOW TRAINB
THEN perform the following:
A.__ Secure one LPI pump dueto low
flow conditions.
B. (10 TO Step Il
9. Simultaneously open the following: ﬁ:ﬁ L|m|t total HPI flow to < 750 gpm
_ ILP-15 including seal injection.
. — 1LP-16

10. GO TO Step 14




Enclosure 5.12 Epr1iAs1800/001
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Enclosure 5.12 Ep/1/a/1800/001

ECCS Suction Swap to RBES Page 3 of 19
] ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED |
| NOTE
J Total LPI flow = LPI header flow +HPI header flows * seal injection.
11. — Maximizetotal LPI flow < 3000 gpm by
throttling HPI flow. i
12. __ Lirnit total HPI flow to < 750 gpm
InCIudlng seal mjectron
13 Slmultaneously open the following: 1.__ IF1LP-15 fails to open,
ILP-15 THEN start 1B LPI pump.
— 1LP-16 2. — IF LLpP-16 fails to open,
THEN start 1A LPI pump.
14. _ Place LDST LEVEL INTERLOCK
switch in DISABIE
15. Position the following valve swrtches to — Contrnue procedure
close until valve travel is initiated:
— 1HP-23
.. 1HP-24
__1HP-25 (3}
16. Verify any of the following are open — GO TO Step 18
— 1LPSW-4
_1LPSW-5 L o
_GOTO Step 22
i NOTE |

I The DIXON LPSW flow indicators must be used when determining post accident flow readings. E
18. __ Verify NEITHER LPI cooler LPSW 1.___ Consider LPI cooler with blank LPSW

flow DIXON indicator is blank. flow DIXON unavailable.
2._ SOTO Step 22.
19— \—/e_rrfy"tﬁe rodl‘lowmg are open: — Consider LPI cooler assocrated with the
— 1LP-15 closed piggyback valve unavailable.
__ 1LP-16 2.__ GOTO Step 22.
'20. — Throttle ILPSW-4 for 3000-3300 gpm | —_ GO TO Step 22. o

flow to JAIFPI cooler

21. —Throttle ILPSW-5 for 3000 3300 gpm
flow to IB LPI cooler.




Enclosure 5.12 £p/1/A71800/001
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Enclosure 5.12 Ep/1/A/1800/001
ECCS Suction Swap to RBES Page 5 of 19
[ ACTIONJEXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE

An LPI pump secured due to low flow conditions is considered available.
The capability to align 1C L.PE pump is NOT considered available unless already in use.

22. __ Verify both LPI coolers available for LPI | 1.___ IF 1A LPI Cooler is available,
and LPSW. THEN perform the following:
A. __ Close ILPSW-5.
B. __. Open [LPSW-4.
C. __ Reduce total HPI flow to
< 750 gpm including seal injection.
D.__ Close ILP-16.
2. ___ IF 1B LPI Cooler is available,
THEN perform the following:
A.__ Close ILPSW-4,
R. __ Open ILPSW-5.
C. __ Reduce totat HPI flow to
< 750 gpm including seal injection.
D. . Close ILP-15.
23. __ Verify any Pl pump has been secured in ... GO TO Step 25.
this enclosure due to low flow
conditions,
24. _ WHEN BWST level is < 10,
THEN start any LPI pump previously
stopped due to low flow conditions.
NOTE
RB level of = 2’ is expected when BWST level reaches 9°.
25. _ WHEN BWST level is< 9,
ANI) RB level is rising,
THEN continue in this enclosure. {4
26. Simultaneously open the following: 1.__ IF1LP-19 fails to open,

— ILP-19
_1LP-20

THEN stop the 1A RBS Pump.

2.__ IF 1LP-20 fails to open,

THEN stop the B RBS Pump.
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Enclosure 5.12 P/ 1/A71800/001
ECCS Suction Swap to RBES Page 7 of 19
| ACTION/EXPECTED RESPONSE RESPONSENOT OBTAINED |

27. __TAAT BWST level is< &',

53 — Verify ILP-19 open.
29. — Verify11.P-20 6pen.
30, SimJItaneoustcIose tHe following:
— 1LP-21
— 1LP-22

31 — Dispatch an operator'to close 1LP-28
(BWST OUTLET) (East of Unit 1
BWST).

32. _ Venfy two LPI pumps operating.

33. I;&AT an;g’ erating LPT Pump (1A OR
1B) fails,
THEN perform Steps 34 - 42.

34. __ Verify any LFH pump operating.

— GOTO Step 32.

. IF LLP-21 fails to close,

.—. Stop 1B L.PI Pump.

THEN perform the following:
—- Stop 1 A LPI Pump.
— Stop 1A RBS Pump.

. IF 1LP-22 fails to close,

THEN perform the following:
— Stop 1B LPI Pump.
—- Stop iB RBS Pump.

. Maximize total LPI flow < 3000 gpm .by
throttling HPI flow.

. — Limit total HPI flow to <750 gpm

— GO "1'Ostep 43.

— IF 1A Or 1B LPI pump is available,
THEN attempt to start the availabie LPI
pump.

. IF any LPI pump is operating,

THEN GO TO Step 35.

e GOTO Step 37.



Enclosure 5.12 rp/1/A71800/001
ECCS Suction Swap to RBES Page 8 of 19

IF AT ANY TIME:

(27) BWST level is<9'... (transfersuction to only the RB sump)

(33) an operating I.PI Pump (1A OR 1B) fails... (verify any LPI pump operating OR start 1C LPL
pump)



Enclosure 5.12 Ep/1/A/1800/00 1
ECCS Suction Swap to RBES Page 9 of 19
ACTION/EXPECTED RESPONSE — ||~ RESPONSE NOT ORTAINKD |
35. Open the following for the running LP1
pump:
i 1A LPI }  IBLPI
{  Pump Pump
ILP-15 1LP-16
ILP-17 1LP-18
36. GOTOStep 41
37. Perform the following: I.___ Open ILP-20.
A. __Open 1LP-19. 2.__ Open ILP-7.
B. __ Open 1LP-6.
38. __ WIHEN the following are open, B
OR throttled open:
1BS-1
__ IBS-2
THEN continue procedure. .
39. Open the foliowing to aligh ICI.PI pu—r;];) S
to any header with LPSW aligned:
& A LPIHDR il B LPI HDR
ILP-15 1L.P-16
11.P-9 ILP-10
ILP-17 1LP-18
40. __Start 1C LPI pump.
41. __ Verify LPSW aligned to the in-service I.__ IFALPI train in-service, »
LPI train. THEN perform the following:
A.__Close ILPSW-5.
B. __ Open ILPSW-4
2.__ IFB LPI train in-service,
THEN perform the following:
A. Close ILPSW-4.
B. . Open |LPSW-5.




Enclesure 5.12 £Pr1/A71800/001
ECCS Suction Swap to RBES Page 10 of 19

IF AT ANY TIME

(27) BWST level is< 6'... (transfer suction to only the RB sump)

(33) anoperating LPI Pump (1A OR IB) fails... (verify any LP{ pump operating OR start 1C LPI
pump)



Enclosure 5.12 EP/1/A1800/001
ECCS Suction Swap to RBES Page 11 of 19
| ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

43.

44,

. Perform the following:

A. __ Maximize total LPI flow < 3000 gprn
by throttling HPI flow.

B. __Limit total HPI flow to < 750 gpm
including seal lnjectron

Notify Chemistry to perform the followrng
—.Commence caustic addition.

—-Periodically sample LPI discharge for
boron concentratron

IAA’l the TSC is operatlonal
THEN notify TSC to provide guidance
on long term operation of LPT pumps.
45, _ WHEN 11.P-28 is closed,
THEN contlnue in this enclosure
46. —Verrfy ILP- 19 open. GO TO Step 50.
47. __ Verify 1A 1.PI Pump operating. — IFTSC approves restart,
THEN perform the following:
A. ___Start 1A LPI Pump.
B. (‘() TO Step SO
48. Venfy ILP-20 open _ GO TO  Step 50.
49. ___ Verify IB LPI Pump operatrng _— IFTSC approves restart
THEN start 1B LPT Pump.
50 Imt:ate Encl 5.4 (Makeup to the. BWST)
to replenish inventory for subsequent use
f needed |
51. . WHEN drrected by CR SRQO,

THEN EXIT this enclosure.
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Enclosure5.12
ECCS Suction Swap te RBES

EP/1/A71800/001
Page 13 of 19

(BWST OUTLET) (East of Unit 1

BWST).

[ AC i< i RESPONSE OBTAINED
[pp— O OO O VRO
! Lnit Status !
;! LPI FLOW TRAIN A plus LPI FLOW TRAIN B 2 3300 gpm !
' OR E|
S _Only one LP] header in operatron Wlth header flow 2 2650 gpm.. !
52. _ WHEN BWST level is < 13",
THEN stop atl HPI pumps. o
NOTE
RB level of = 2’ is expected when BWST level reaches 9.
53. _ WHEN BWST level £ %',
AND RB level is rising,
THEN continue procedure o
54 Snmulmneously open the followrng: I.__ IFILP-19 fails to open,
_1LPp-19 THEN stop the 1A RRS Pump.
— 1LP-20 14y 2. IF 1LP-20 fails to open,
THEN stop the 1B RBS Pump
55. __ IAAT BWST level is< 6/, — GO TO Step 60.
THEN perform Steps 56-59. (. ~
56. __ Verify 1LP-19 open. — StOp the 1A LPI Pump. N
57. __Verify ILP- 20 open. _:T_uStop the 1B LPI Pump. B
58. Simultaneously close the following: 1. IF 11P-21 fails to close,
ILP-21 THEN perfom the following:
—|LP-22 —- Stop 1A LPI Pump.
—Stop tA RBS Pump.
2.__ IF 1LP-22 fails to close,
THEN perform the following:
__ Stop LB LPI Pump.
Stop lB RBS Pump
59. — Dispatch an operator to close LIP-28
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IF AT ANY TIME:

(55) BWST level is< 67... (transfersuction to only the RB sump)



B. ___Open II P 6

Enclosure 5.12 EP/L/A/1800/001
ECCS Suction Swap to RBES Page 150f 19
................ R |
— ACTIO! ___RESPONSE___ RESPONSE NOT OBTAINED 4
60. —IAAT an operating LPI Pump (1A OK __ GO TO step 69.
1B} fails,
THEN perform Steps61 - 68.
61. _ Venfy__y LPI pump operating. —_ GO TOStep64
63. Open the following for the running LPI
pump:
1A LPI 1B LPI
Pump i Pump
ILP-17 | 1LP-18
63. GO TO Step 68. - - “
64. Perform the followmg Open lLP 20
A. __Open ILP-19. __ Open 1LP-7.

65. — WHEN the foIIowmg are open,
OK throttled open:
—.. I1BS-1

- 1BS-2
THEN continue procedure

66. Open the following to align 1C LLPI pump
to the desired header:

{ A LPYHDR {}§ B LPI HDR
ILP-9 | 1LP-10
iLp-17 | | wp1g |

67. Start 1c, LPI pump

68. _ Vcnfy LPSW aligned to the in-service
L.PI train.

IF A LPI train in-service,
THEN perform the following:

A. ___Close ILPSW-5.
R. __Open ILPSW-4

. IF BLPI train in-service,
THEN perform the following:

A. Close ILPSW-4.
B. Ope,n lL}f’&,W 5.
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IF AT ANY TIME:
(55) BWST level is< 6'... (transfer suction to only the RB sump)

(60) an operating LP1 Pump (1A OR 1B) fails ... (verifyany LPI pump operating QW start 1C L.PI
pump}



Enclosure5.12
ECCS Suction Swap to RBES

EP/1/A71800/001
Page 17of 19

|

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

-

69. Notify Chemistry to perform the following:
—.Commence caustic addition.

—-Periodically sample I.P1 discharge for
boron concentration.

Verify any of the following aré openN:
— ILPSW-4

— ILPSW-5

71. __GO TO Step 75.

70.

. GO TOStep 72.

72. __Verify NEITHER LPI cooler LPSW
FlowDIXON is blank.

73. __Throttle LLLPSW-4 for 30{){5;3300 gpm
flow to the 1A LPI cooler.

. — ThrottlelLPSW-5 for 3000-3300 gpm
flow to the 1B LPI cooler.

I.___ Consider LFPI cooler with blank LPSW
flow DIXON unavailable.
2._ GOTO Step 75.
_ GO TO Step 75.
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IF AT ANY TIME:

(55) BWST level is< &'. .. (transfer suctionto only the RB sump)

(60) an operating LPI Pump (1A GR 1B) fails ... (verify any LP} pump operating OR start 1C LPI
pump)
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[ ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED ]

NOTE
The capability to align 1C LPI pump is NOT considered available unless already in use.

75. — Verifyboth LPI coolers available for LPI | 1.__ IF 1A LPI Cooler is available,
and LPSW. (21} THEN perform the following:

A. __ Close ILPSW-5.
B. _ Open ILPSW-4.

2.__ IF 1B LPI Cooler is available,
THEN perform the following:

A. __ Close 1LPSW-4.
B. __ Open 1LPSW-5.

76. ___”\-/‘VHEN 11.P-28 is closed,
THEN continue in this enclosure.

74. — Verify11.P-19 open. — GOTO Step81.
78. __Start 1A LPI Pump. — GOTO Step8l. )
- 79. __ Verify 1LP-20 open. _ GO TO Step 81.

80. __ Start 1B LPI Pump.

81. _ Initiate Encl 5.4 (Makeup to the BWST)
to replenish inventory for subsequent use
if needed.

82. _ WHEN directed by CR SR,
THEN EXIT this enclosure.
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DUKE POWER OCONEE OPERATIONS TRAINING

Objs. R: 42, 43, 44, 45 Covered in Rule 3 Training-

2.
3.

Explain how a single MDEFDWP is alignedto both SGs. {R42)

Explainwhy operation of the condensate system is preferred during extended EFDW
operation. {R43)

Describe actions taken per enclosure 5.9, Extended EFDW Operationto maintain
UST inventory. (R44)

Explain the actions required to establish suction source to the EFDW pumps from the
Hotwell. {(R45)

Objs. To Be Covered in LOSCM Tab and Encl. 5.12 Training

6. Recognizethat, provided HPI/LPI is operating, subcooling margin should be restored
within ~%0 minutes unless a large break LOCA has occurred. {R11)

7. Given a set of plant conditions deternine the correct actions to take using LOSCM
(boss of Subcooling Margin) section of the EOP. (R12)

8. Explainwhy HPI piggyback operation may be required during SBLOCAs. (R16}

9. State when the LOSCM section should be entered. (R1})

10. Explain the reason for determining if the cause of LOSCM is due to over-cooling. (RS}

11. State the symptominthe EOP that is used to determine that SG heat removal will not
be required during a LOCA. (R10)

12. Given a copy of Figure 1, Total Required HPf Flow, be able to determine, for a given
set of conditions, whether a Rapid RCS Cooldownis required. {R17)

13. Describethe two (2) actions taken to cool and depressurize the RCS if total HPI flow
is not adequate or if it cannot be established to each header. (R18}

14. Discussthe reasonsfor not attempting to depressurize the RCS to LP} conditions by
opening the PORV when SCM & lost and HP! is not available. {(R19}

15. Describethe basis for swapping L.Pt and RBS suctionto the RBES when the BWST
level decreasesto 19 feet. (R20)

16. Given a set of system failure conditions, assess the situation and determine the
correct contingency actions. (R34)

17. Describe the differences inactions taken to swap suction to the RBES between
a SBLOCA and a LBLQCA.{R21)

18. Explainthe actions taken to control HPIP recirc flow. {R23}

OP-OC-EAP-LOSCM FOR TRAINING PURPOSES ONLY REV. 12

Page 7 of 38
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DUKE POWER OCONEE OPERATIONS TRAINING

Qbjs. R: 42, 43, 44, 45 Covered in Rule 3 Training-

2.
3.

Explain how a single MDEFDWP is aligned to both SGs. (R42)

Explainwhy operation of the condensate system is preferred during extended EFDW
operation. (R43)

Describe actions taken per enclosure 5.9, Extended EFDW Operationto maintain
UST inventory. {R44)

Explain the actions required to establish suction source to the EFDW pumps from the
Hotwell. {R45})

Qbjs. To Be Covered in LOSCMTab and Encl. 5.12 Training

8. Recognizethat, provided HPI/LP! is operating, subcooling margin should be restored
within =10 minutes unless a large break LOCA has occurred. (R11})

7. Given a set of plant conditions determine the correct actions to take using LOSCM
(Loss of Subcooling Margin) section ofthe EOP. {R12}

8. Explainwhy HPI piggyback operation may be required during SBLOCAs. (R16)

9. State when the LQSCM section should be entered. {(R1)

10. Explainthe reason for determiningif the cause of LBSCM is due to over-cooling. (R5)

11. State the symptom inthe EOP that is used to determinethat G heat removalwill not
be required during a LOCA. {R10})

12. Given a copy of Figure 1, Total Required HPI Flow, be able to determine, for a given
set of conditions, whether a Rapid RCS Cooldown is required. {R17)

13. Describethe two (2) actions taken to cool and depressurizethe RCS idtotal HP! flow
is not adequate or if it cannot be established to each header. {R18)

14. Discussthe reasonsfor not attempting to depressurizethe RCSto LPI conditions by
openingthe PORV when SCM is lost and HPI is not available. {R19}

15. Describe the basis for swapping LPl and RBS suction to the RBES when the BWST
level decreases to 19 feet. (R20)

16. Givers a set of system failure conditions, assess the situation and determine the
correct contingency actions. {R34)

17. Describethe differences in actions taken to swap suction to the RBES between
a SBLQCA and a LBLOCA. (R21)

18. Explainthe actions taken to control HPIP recirc flow. {R29)

OP-OC-EAP-LOSCM FOR TRAINING PURPOSES ONLY REV. 12
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DUKE POWER QCONEE QPERATSQNS TRAINING

LBLOCAFLOWPATH
Transferred here by Step 2 LP! header flows meet LBLOCA criteria below:

_ Unit Status -
LPIHFLOW TRAIN A pius LPI FLOW TRAIN B 5 3300 gpm
OR
Only one LP{ header in operation with header flow = 2850 gpm.

252 Step 52: __ WHEN BWST levelis= 13, THEN stop ali HPl pumps.

A. Thisstep /s used with/arger LOCAS, LP/ is already injecting and AP/
injection is not needed.

NOTE
RB level of z 2' is expected when BWST level reaches 9.

| REFER to OC-EAP-LOSCM-09 ]

2.53 Step 53. _. WHEN BWST levelis= 9', AND RB level is rising, THEN
BRI contmue procedure.

A Hold s?ep to wait for a BWST leve/ of 9 feet and a rising Reactor Building
Ievel

1. UFSAR guxdance says that we begin the swap when the BWSPlow
" Level alarm is received.

2 Theafarm actuates at 9 feet
3. Guidanceis given to comply with the UFSAR.

4. Therequirementfor the RB level increasing ensures fhat the water is
going to fhe Reactor Building and is available for taking suction.

5. (OBJ.R22) Assures time is avaifable to complete required valve
manipulations prior to BWST depletion.

B. Wait here until conditions to continue are met

254 Step 54: Simultaneously open the following:
— 1LP-19
— 1 P-20
RNO: 1.__ IF1LP-18 fails to open, THEN stop the 1A RBS Pump
2. __ IF 1LP-20 fails to open, THEN stop the 1B RBS Pump

OP-OC-EAP-LSCM FOR TRAINING PURPOSES ONLY REV. 02
Attachment 3 Page 16 of 23



OCONEENRCROEXAM
06-25-2084

1 POINT

Question 4

Unit1 plant conditions:

INITIAL CONDITIONS:

Time = 0400:00

Reactor power = 100%

ICS in Automatic

Reactor Coolant pump AMPS (KA)
» 1A1 =60

» 1A2= 58

> 1B1 = .61

» 1B2 = .60

CURRENT CONDITIONS:

Time =0400:01
ICS in Automatic
Reactor Coolant pump AMPS (KA}

» 1A1=.68
> 1A2=.58
» 1B1 =40
> 1B2 = .61

Which ONE of the following is correct?

Reactor power will and feedwater will

A. decrease | re-ratio

B. decrease | NOT re-ratio

C. stay the same / re-ratio

D. stay the same / NOT re-ratio



OCONEE NRC RO EXAM
06-25-2004

Question 4
T1/G1 -

015AK2.10, RCP Malfunctions,
Knowledge of the interrelations between the Reactor Coolant Pump
Malfunctions (boss of RC_Flow) and the following: RCP indicators.and controls

Answer: A

A. Correct, 1B1 RCP has had a reduction in flow as indicated by the reduction in
pumps amps. This will cause the ICS to reduce power at 20%/min to match
the new RCS8 flow. Because the fiow reduction was inonly one RC loop the
loop Tc will change. This will cause the AT¢ circuit to re-ratio feedwater to
return the loop Tc to the same value.

B. Incorrect, first part correct. Second part incorrect because the flow reduction was in
only one RC loop the loop Tc will change. This will cause the ATc¢ circuit to re-ratio
feedwater to returnthe loop Tc to the same value.

C. Incorrect, first part incorrect. It would be correct if the ICS only looked at RCP
breaker position to determine the runback. Second part correct. Because the flow
reduction was in only one RC loop the loop Tc will change. This will cause the ATc
circuit to re-ratio feedwater to return the loop Tc to the same value.

L. Incorrect, first part incorrect. It would be correct if the ICS only looked at RCP
breaker position to determine the runback. Second part incorrect because the flow
reduction was in only one RC loop the loop Tc will change. This will cause the ATc
circuit to re-ratio feedwater to return the loop Tc to the same value.

Technical Reference(s):
Proposed referencesto be provided to applicants during examination: None
Learning Objective: STG-ICS - R3, R15

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

1.

OBJECTIVES

TERMINAL OBJECTIVE

Summarize the operational aspects of the Integrated Control System (ICS)with respect
to the coordination of plant systems and controls. (T1)

Predict automatic actions performed by the ICS and identify corrective actions upon
failure of the automatic actions. (T2}

Summarize the purpose and operation of the {CS indications and controls available to
the operator. (T3)

ENABLING OBJECTIVES

1. Definethe functions of the Core Thermal power Demand (CTPD) subsystem. (R1)
2. Given a set df conditions, determine the methodto achieve a load change usingthe
Load Control Panel{L.CP) {R2}
3. Identifythe operations of automatic and manual load limits including: (R3}
31 LCP indications
32 Load Limitvalues
3.3 Runback Rates
3.4 Over-riding conditions
4. Given a load limit condition, assess plant runback response and determine the source of
any failure. (R4)
5. Define the purpose and operation of the HOLD push-button. (R5)
6. ldentifythe operation of the TRACKING mode including: (R&)
6.1 Initiating conditions
6.2 Tracking Parameters
6.3 Operator interface
7. Describethe ICS response to a load change in the Integrated mode. (R7)
8. Describethe conditions and responses of the Integrated Master in maintaining turbine
header pressure control. (R8)
OP-OC-STG-ICS FOR TRAINING PURPOSES ONLY REV. 07a
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DUKE POWER OCONEE OPERATIONS TRAINING

10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Identifythe conditions that would shift the Turbine Master to "hand" and those
exceptionsthat would defeat the shift. (R9)

Identify the functions of the Turbine Bypass Valves interns of the following: (R10)
10.1  Setpoint control
10.2  Setpoint bias application
10.3  Independentoverpressure protection

104  Control interlocks
Describe the operation and limitations of the Turbine Load and Unload circuit. {(R11)
Listthe inputs that affect total FDW demand and identifywhen each is utilized. (R12)

Identify the conditions that will remove the control deadband from Tave error to the
feedwater subsystem. (R13)

Explainwhy feedwater temperature modificationto feedwater demand is necessary and
the effects it has on plant efficiency. {(R14)

Describe how loop feedwater demands are generated and the factors (Loop Tcold
ratio and RC Flow ratio) which affect the balance betweenthe two demand
signals. {R15)

List the conditions that block the temperature initiated delta TC modification. (R16})

Identify the purpose and operation of the SG high and low level limits circuits including
actuating conditions and Operator over-ride capabilities. (R17)

Given a set of conditions, identify the position response of the following: (R18)
18.1  Main FDW Control Valves
18.2  Main FDW Block Valves
18.3  Startup Control Valves

Explain how a feedwater mnback is accomplished inthe FDW subsystem if some or all
of the control stations are in hand. (R19)

Describe how IC& feedwater pump speed signal is processed from FDW leop demands
and valve differential pressure. (R20})

Explain how the FDW valve delta P auctioneering circuitry can prevent a unit transient
for any single delta P signal failure. {R21}

OP-0C-8TG-ICS FOR TRAINING PURPOSES ONLY REV. 07a
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DUKE POWER

OCONEE OPERATIONS TRAINING

2) Ifthe "A"loop Tc became hotter and the "B" loop Tc became
colder, the ATc circuit would modify the multipliesto a value higher
than .5 which would increasethe " A loop FDW flow.

This increase in "A loop demand will be subtracted from
the "B" loop demand which will lower*B" loop FDW flow.

This type of correctionwould correct the ATc¢ error while
maintainingthe total FDW flow constant.

b) Moaodificationof FDW Load Ratio (Tc centrol)
* There are two types of modification of the load ratio ICS utilizes.

(@)
(b)

— ATc¢ Control

— RC Flow Ratio

1) ATc Control

(@)

(b)

Modificationthrough a
hand/auto (H/A) station (labeled
'load ratio control") which gives
the operator the means of
establishing a manual load ratio.

(1)
)

Bailey

Manual = toggle switch varies loop demands while
maintaining total deedwater demand.

Auto = Controller maintains loop demands based on
measured Tc differences between steam generators
as compared to a desired setpoint On the controller.
{( 10 degree range)

Proportionaland Integral action is utilizedto correct Tc
problemsthat are indicated by an actual temperature
difference in the two measured Tc's.

The proportional change is utilized for fairly large Tc
errors that could result from unit transients.

The integral action is usually a result of changes in
SG conditions and is a slow change over a long
term period.

OP-0C-STG-ICS

FOR TRAINING PURPOSES ONLY REV. 07a
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DUKE POWER _ OCONEE OPERATIONS TRAINING

(©) Both the proportional and integral actions are blocked if:
(1) Either loop master H/A station in manual

(2)  ATc control station (Load Ratio Control) is in
manual.

(3)  Eithercontrolling FDW valve is in manual.
(4)  Either generator on ievel control.

2) The second type of load ratio control modification is a circuit that
anticipates Tc errors based upon measured RC flow (lossof

RCP).

(@ Ifa RCPwere lost, that loops RC flow would decrease
which would result in a large decrease In that loops T¢.

(b)  The load ratio circuit monitors RC flows and upon a
difference in loop RC flows, anticipates a large change in

Tc's, and through proportional action modifies the multiplier
to modify the loop demands appropriately.

(c)  Thiscircuitis responsible for the immediate re-ratio of
FDW upon starting or stopping a fourth RCP.

* NOTE: This circuit is independent of the AT¢ Bailey station
and will modify loop demands even if the Bailey Station is in
manual.

c) FDW loop demands will pass through individual H/A stations (Loop
Masters) after any load ratio modification has occurred.

1) Placing these stations in manual will block any modification from
the Load Ratio Control circuit.

d) FDW Loop Demandswill be summed downstream of the hoop
Mastersto indicate a “total FDW demand”which will be used to create

a Main FDW Pump Speed demand signal.

FOR TRAINING PURPQOSES ONLY REV. 07a
Page 72
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DUKE POWER OCONEE OPERATIONS TRAINING

2. The 7kV feeder breakers are interlocked with switchyard isolation
actuation to preventthem from closing and trip if closed during a LOOP
event. This preventsthe 7kV side of the Startup Transformer powering
the RCPsfrom Keowee overhead thus preventing Keowee overload.

2.5 System Operation
A. Normal System Operation
1.  RCP Motor Instrumentation and Controls
a) Cantrols:

1) START/STOP switch for RCP Motor (Unit 1 has an interlock
bypass position)

2) START/STOPR switch for AC Ol Lift Pump
3) START/STQOP switch for DC Oil Lift Pump

4) LPSW-7/8, 9/10, 13/14,11/12, LPSW Cooling Water Valves for
the RCP Motor. These LPSW valve switches are located under
the individual RCP start/stop switch on AB1. Single switch for
both inlet and outlet valve to the motor. When changing LPSW
valve position, always cheek the OAC - RCFP GRAPHIC
DISPLAY™ to ensure that both valves travel to the correct
position. Do NOT depend on the single cpen/close switch
indication.

*INSTRUCTOR NOTE = Show copy of OAC RCP Graphic Display and
discuss information provided.

5 LP8W-6/15, LPSW Cooling Water Valves, located onthe ESG
RZ Panels, channels 5 and 6.

b) Indications:

1) RCP Motor Amp Gauges on Control Board 0 — 1.2 KA (normal
.5)

(@) Yncommon motor Amp meter indications:
(1) 0amps with breaker closed => sheered shaft
(2) Cyclingamps => RCS voided

2) Computer-Analog Points

(@ RCPSpeed 0-1200 RPM

(b} RCP MTR input PWR 0-14.4 MW

(c) RC MTRupperthrust Brg. Temp.C-380°F.

(d RCMTR lower Air TempG-380°F.

OP-OC-PNS-CPM FOR TRAINING PURPOSES ONLY REV. 11¢
Page 12 of 18



OCONEE NRCRQO EXAM
06-25-2004

1 POINT
Question 5

Unit 2 plant conditions:
+ Keactor startup in progress with Safety Rods withdrawn
* Instrument Ais (IA) header pressure = 0 psig
s Auxiliary Instrument Air (AlA) header pressure = C psig

Which ONE of the following is correct?

ASSUME NO REACTOR TRIP and NO OPERA'I:OR ACTION

Pressurizer level will... C\l‘[\g};&’uﬁ‘% CIEL{L“ o

A. Increase due to an increase in Seal Return flow and a decrease in Letdown flow.
B. Increase due to an increase in Seal Injection flow and a decrease in Letdown flow.
C. Decrease due to an increase in Letdown flow and a constant Make-up flow.

5. Decrease due to an increase in Seal Returnflow and a constant Seal Injection flow.



OCQNEE NRC RO EXAM
06-25-2004

Question 5
T1/G1

| 022AA2.03 Loss of Reactor Coolant makeup,
Ability to determine and interpret the following as they apply to the Loss of
Reactor Coolant Pump Makeup: Failures of flow control valve or controller
: (3.1/3.6)
L

Answer: B

A. Incorrect, seal return flow will decrease due to HP-21 (RCP Seal Return) going
closed

B. Correct, HP-31 (RCP Seal Flow Control) fails open and HP-5fails closed.
C. Incorrect, letdown flow will decrease due to HP-5 (Letdown Isolation) closing

D. Incorrect, seal return Row will decrease due lo HP-21 (RCP Seal Return) going
closed

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: SSS-IA, R47

Question Source: Bank # 885044702

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER

QCONEE OPERATIONS TRAINING

25.

26.

27.

28.

29.
30.
31.

32.

33.

34.

35.
36.

37.
38.
38.

Describethe automatic operation of the AIA compressorswith regards to the
following setpoints: (R39)

25.1 88PSIG
25.2 100 PSIG
25.3 105 PSIG

Explainthe purpose for the filters before and after the desiccant air dryers inthe AlA
system. (R40)

When given a list of components supplied by IA, be able to identify those,
which also have a supply from the AIA system. {R41)

If a line break accurs inthe AlA system, explain how the original [A system is
protected from depressurization. (R42)

Describe the basic principle of operation of the Suliair Service Air compressors. {(R18)
Describe how a Service Air compressor-pumpingrate is controlled. {R17)

Explainthe purpose of the compressorblowdown valve on a Service Air compressor.
(R18)

Explainthree reasons that oil is injected into the compression chamber of a Station
Air cornpressor. (R19)

Explainthree purposes of the receivertank/oif sump on the Station Ais compressors.

Describe the normal and alternate cooling water supplies to Service Air compressors.
{(R16)

Explainthe purpose of the oil stop valve inthe Station Air Compressor. (R21)

Describe the Station Ais compressor operation for the following switch positions:
(R22)

36.1 AUTO
36.2 MANUAL
36.3 STANDBY
Explainthe purpose of the air receiver tank inthe Service Air System. (R23}

Explainthe purposeof the "Del-Tech"filters in the Service Air System. (R24)

Describe the operation of SA-141 (SAto A Controller) including automatic operation
and failure mode. (R52)

OP-OC-5SS-IA FOR TRAINING PURPOSES ONLY REV. 13
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DUKE POWER OCONEE OPERATIONS TRAINING

40.

Describe the general NLO responsibilities concerning the Service Air System during
normal system operations. {R25)

41. Describethe NLO actions for the "Service Air PressurelL.ow" alarm. (R26)

42. Explainthe purpose of the Standby Diesel Air Compressors used at Oconee. (R27)

43. Describe the basic actions that would have to be performed by NLO(s) following a
Loss of Instrument Air. {R28)

44. Given a sequence of events, determine if a manual reactortrip would be required.
(R44)

45. Explainwhy the Main Feedwater Pumps must be tripped if the operator manually trips
the plant because of a loss of instrument air. {R45)

46. Explainthe precautionthat must be exercised when an NLQ is dispatched to
manually open CC-8 because of an IA failure. (R46)

47. Explainwhy PZR and LDST levels may be affected if IA pressure is lost, and
describe the appropriate actions that may be needed to ensure HPIPs integrity.
(R47)

48. For an event involving failures inthe Instrument Air System, analyze the situationto

N determine equipment available for recovering instrument air pressure to vital
instrumentation and controls. (R48)

49. Explainthe basis forthe critical action steps of the following NLO JPMs associated
with the 1A system: (R51}

48.1 NLO-007, Start the Diesel Air Compressor and Align to the Service Air Header
48.2 NLO-016, Restore Load Centers and Verify IA Cornpressor Operation Following
Loss of Power
48.3 NL.O-041, Restartthe Primary Instrument A/C Following a Trip
OP-0OC-8SS-1A FOR TRAINING PURPOSES ONLY REV. 13
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OCONEE CPERATIONS TRAINING

b}

2) On 11/18/94 an inadvertent valving in of 2A Seal Supply Filter
occurred with the vent and drain valves open. This resulted in
LDST level loss of approximately 50". Cause was inattentionto
detail of previous enclosure in progressto isolate filter showing
valves had not beenclosed. Itwas assumed! A further
contributor to the event was: NO requirementto ensure that all
vents and drains are closed prior to returning seal supply filter
to service. Corrective actions added & cautionto the enclosure
to ensure vents and drains are closed prior to valving infilter
and an evaluation and summary of lessons learned was
prepared by individuals involved for Ops personnelto review.
So, ensure vents and drains are closed priorto valving infilter.

On the outlet of the seal supply filters is the Total Seal Control
Valve HP-31. Normal Seal Injection flow is 32 gpm for Unit 1
and 40 gpm for Units 2&3.

1) This pneumatic valve fails open on aloss of air and can be
manually throttled closed by use of a handwheel located

on the top of the valve actuator, te attain the desired seal
injectionflow.

INTERLOCK:

If seal injectionflow should drop to < 22 GPM or Unit 1or < 30
GPM on Unit2 & 3, the Standby HPI Pump will Auto Start if
selected to "AUTO.

(Obj R21) if seal injection has been lost due to a loss of HPI Row,
an HPI pump should NOT be started with HP-31 open. This
prevents shocking the RCP Seals. A 10ss if Seal injection flow
requires entry into AP/1700/314 to mitigate the event.

INTERLOCK (Units 2&3 only)
If seal injection flow drops below 4 GPM/pump on each pump for
greater than one minute, 2, 3HP-31 will automatically close.
1) Toopen:
(@) CloseHP-31 manualloader

(b)  Aifter HPI flow has been re-established slowly open HP-
31 to re-establish Seal injection flow

(c)  Atleastone RCP must have greater than 4 GPM within
1 min. of HP-31 being 10% open.

2) On Unit1, if HP! is lost, 1HP-31 must be dosed by the operator
before re-establishing HP| flow.

The totaf seal supply flow is divided equally among the RCPs by
four manually throttled valves priorto entry into the Reactor
Building. Individual RCP seal injection flow is indicated on VB3.
Desired flow is 8 gpn/ pump Unit 1, 10 gpmy/pump Unit 2/3.

OP-OC-PNS-HPI

FOR TRAINING PURPOSES ONLY REV. 21a
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S

Question 53 S88044702 588044702
Unit 2 plant conditions:
s Reactor startup in progress with Safety Rods withdrawn.
e InstrumentAir (I1A) header pressure =0 psig
e Auxiliary InstrumentAir {AlA) header pressure = 0 psig
Which ONE of the following is correct? (.25)
ASSUME NO REACTOR TRIP and NO OPERATOR ACTION

Pressurizer level will...

A) Increasedue to an increase in Seal Returnflow and a decrease in Letdown flow.
B) Increasedue to an increase in Seal Injectionflow and a decrease in Letdown flow.
C) Decrease due to an increase in Letdown flow and a constant Make-up flow.

D) Decrease due to an increase in Seal Return flow and a constant Seal injection
flow.

Answer 53
B

A. Incorrect, seal return flow will decrease due to HP-21 going closed
B. Correct, HP-31 fails open and HP-5 fails closed.

C. incorrect, letdown flow will decrease dueto HP-5 closing

. Incorrect, seal return flow will decrease due to HP-21 going closed

55



OCONEE NRC RO EXAM
06-25-2804

1 POINT
Question 6

Unit 2 piant conditions:

e Fuel movementin progress
e BothS/Gs infull wet lay-up

Ops Test personnelwant to performvaive stroke testing on 2LP-18 (2BLP Injection).
Which ONE of the following is correct?

Valve Testing is ; because

A. allowed / the Fuel Transfer Canal is flooded.
B. allowed / both Steam Generators are filled.
C. notallowed / the RCS is not filled.

D. notallowed / two trains of LPI must remain operable.



QCONEE NRC RO EXAM

06-25-2004
Question 6
T1/61 ) ) .
— 025AG2.1.32, Loss of WHR System
Ability ta_explain and apply all system limits and precautians. (3.4/3.8)

Answer: A

OP/1104/004, Limitand Precaution:
Removalof one LPIdecay heat removaltrain from service shali NOT be performed
unfess one of the following conditions exist:
s RCS s filled andboth $Gs are filledfo 2 50%0n Operating Range and are
available for heat transfer.
or
¢ Unitisin MODE 6 with fuel transfer canal flooded.
or
¢ Coreis defueled.

A, Correct, per L & P, one train of LPImay be removed from service as long as
Unitin MODE 6 and the FTC Bflooded.

B. Incorrect, first paritrue. Second part is incorrect because the RCS is not filled.

C. Incorrect, first part true incorrect. Per L & P, one train of LPI may be removed from
service as long as Unitin MODE 6 and the FTC is flooded.

D. Incorrect: first parttrue incorrect. Pertl. & P, one train of LPI may be removed from
service as long as Unit in MODE 6 and the FTC is flooded. Two trains of LP! do not
have to remain operable per L&P.

Technical Reference(s): OP/2/A/1104/004, Low Pressure Injection System
Proposed references to be provided to applicants during examination: None
Learning Objective: TA-DHR, R6

Question Source: Bank # TA060601

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES

Terminal Obiectives:

1. The RO will be able to recognize the symptoms of a loss of DHR, utilize available
instrumentationto diagnose a loss of BHR, and take the required actions to mitigate
the loss of DHR event. {T1)

2. The SRO will be able to recognizethe symptoms of a loss of DHR, utilize available
instrumentationto diagnose a loss of DHR, and ensure that the team takes the
required actions to mitigate the loss of DHR event. {T2}

Enabling Objectives

1. Explainwhy RCS levels do not have to be dropped belowthe suction connectionto
draw air into the LP| system. (R2)

2. Discussthe root cause for the loss of decay heat removal at Piabloc Canyon, Oconee
and Catawba stations. {R15}

3. Discussthe most likely cause of a RCS level error while in DHR at Oconee Nuclear
Station. (RI)

4. Explainthe followmg in relationto LT-5: {R3)

41 how LT-SA(B) can be affected by a difference in pressure between the RCS
and containment atmosphere

4.2 howLT-5A{B) may react during a significantRx Vessel level decrease
43 any problem{s) that may be encountered due to a and b above
4.4 Locations of indication for LT-5A and L.T-5B

5. Explainthe reasonfor the addition of the UltrasonicLevel indicators (R4)

6. Describethe lndscatlons available to the operator that can aid in recogmzmg a loss of
DHR event. (R5)

7. Describethe plant conditions that would allow one train of LPI to be inoperable.
(R6)

8. Discussthe reason that only one of the LPI emergency sump lines may have a blank
Range installed at a time with fuel in the core. (R7})

OP-OC-TA-DHR FOR TRAINING PURPOSES ONLY REV. 05
Page 6 of 30



DUKE POWER

OCONEE OPERATIONS TRAINING

B. Procedures

— 1.

Many procedureswere changed/written to enhance safe operation of
the plant during shutdown conditions. 8>D 1.3.5) Shutdown Protection
Plan)was developedto define the requirements and plant conditions
necessary to maintain safe conditions during Unit shutdown. This plan
provides a set of standards and contingency plans that will assure
“defense in depth” and will be adhered to as closely as possible by all
personnel involved in the shutdown.

Summary of significant Limits and Precautions for OP/1/A/1102/11
(Controlling Procedure for Cold Shutdown), OP/1/A/1103/11 (Draining
and Purgingthe RCS), and OP/1/A/1104/04 (Low Pressure Injection
System) that relate to Decay Heat Removal reliability.

a) The following limits and precautions concernLP! System:

1) (Obj R6) Two trains of LP! (2 pumps and 2 coolers) shall be
operable with fuel in core. An allowance is made to remove
one LPI train from service with fuel i core when the following
conditions exist:

(@) 2 operable LP{ pumps are alignedto operable LPI train
and either:

(1)  RCS filled and both Steam Generators filled tc
50% on Operating range and available for heat
transfer.

or
(2)  Unitin MODE 6 with fuel transfer canal flooded.

2) If operating with only one LPI' header, valve cycling in operating
train is NOT allowed. This prevents single failure causing loss
d BHR capability.

3) Valves 1LP-1 (LPI RETURN BLOCK FROM RCS), 1L P-2(LPi
RETURN BLOCK), ILP-3{LP! HOP LEG SUCTION), and 4LP-
4 (Return Line Manual Block) mustNOT be closed during
shutdown unless one of the following conditions exist:

(@  DuringHeatup to MODE 4 when RCS Is filled and at
least1 RCS Loop is in operation

OR
(b)  Core is defueled.
OR

(c) 1LP-3 & 1L.P-4 may be closed if alternate LPl pump
suction path through 1LP-19/1LP-105 is established.

4) 1LP-19 (1A RX BLDG SUCTION) can be cycled only during
one of the following conditions:

OP-0OC-TA-DHR
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 7

Unit I plant conditions:
» Reactor power = 100%
e |AJAIA system pressure =40 psig and stable
¢ Statalarrns actuated:
» 1S8A-9/B1 CC CRD RETURN FLOW LOW
» 18A-9/C1 CC COMP COOLING RETURN FLOW LOW
¢ CC Pump status:
» 1A CC Pump switch ON - RED light OFF/GREEN light illuminated
» 1B CC Pump switch AUTO - RED light OFF/GREEN light illuminated

Which ONE of the following describes the correct operator action to restore operation of
the CC system, if possible?

A. Dispatchan NLO to manually open 1CC-8.
B. Reopen 1CC-8 from the ES Channel 6 RZ Module.
C. Manually start the 1B CC Pump by piacing the switch to ON.

D. CC cannot be restored, manually trip the reactor and all RC Pumps.
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Question 7
TG -
026AA2.03, Loss of Component Cooling Water,
Ability to determine and interpret the following as they apply to the Loss of
Component Cooling Water: The valve lineups necessaryto restartthe CCWS
while bypassing the portion of the system causing the abnormal condition

L (2.8/2.9) .

Answer: A

A. Correct, CC-8 closes < 80 psig |IA pressure. The valve should be manually
reopened locally by an NLO.

B. Incorrect, CC-8 is normally operated from the ES Channel 6 RZ Module.

C. Incorrect,this would be correct if A pressure was not law enough (>80 psig) to fail
CC-8 closed.

D. Incorrect,this would be correct if CC-8 could not be manually reopened locally by an
NLO and a loss of HPI seal injection occurred.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-CC, R13, 14, 17

Question Source: Bank # PN§021701

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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14. Given a set of plant conditions, diagnose the cause of a CC System problem
andlor determine the required corrective action. {R17})

15. Evaluate the overall affect or other plant systems based on the normal and/or abnormal
operation of the CC system. {(R18, R19}

16. When AP/1700/20, Loss of CC, is required to be utilized by the operator be able to
demonstrate the following: {R20)

State the Entry Conditions, Immediate Manual Actions, and Contingency Actions in
the AP.

Explain the basis for limits, cautions, notes and major steps in the AP

Based on plant data received, summarize proper operator actions and strategies
required inthe AP to mitigate the abnormal plant condition.

Describe general system alignments, available operator controls and
instrumentation both inside and outside the control room.

Provide proper directions to operators and supporting groups performing actions of
the AP outside the control room.

17. Given a copy of TS/SLCs, analyze a given set of conditions for applicable TS/SLC
LCOs. {(R21)

18. Apply all TS/SL.C rules to determine applicable Conditionsand Required Actions for a
given set of plant conditions. {R22)

19. Compute the maximum Completion Time allowed for ali applicable Required Actions to
ensure compliance with TS/SLCs. (R23)

OP-OC-PNS-CC FOR TRAINING PURPOSES ONLY REV. 1ic
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OBJECTIVES

TERMINAL OBJECTWE

Upon completion of this lesson, the studenf will be able to describe the purpose, operation,
and response ofthe Component Cooling System during normal and abnormal piant
conditions

ENABLING OBJECTIVES

1. Control Rod Drive Filters

2. Return Penetration Block Valves, CC-7 and CC-8.

3. Drain Tank and Pump

4. RIA-50

5. Describethe corrosion inhibitor used inthe CC System, how it protects the system, and

its associated hazard to personnel. (R6)

6. Listthe CC System controls and indications available to the operator in the control room.
(R8)

7. Describe brieflythe steps involved in startup of the CC System. (RS)

8. ﬁescribe the sequence and precautions necessary while i?g]ving In the spare CC cooler.
(R10)

8. Explainthe reason for drainingthe CRD service structure prior to pulling the reactor
vessel head prior to refueling. {(R1 1)

10. Des¢ﬁ4e the method of drainingthe CRD service structure. (R12}
1t. Explain how CC-8 failing closed é%""ﬁdWer affects plant operation. {R13)

12. Describe briefly the steps involved In reopening CC-8 after the valve has failed
closed because of a loss of Instrumr_ent_Air. (R14)

13. Describethe six (6) interlocks and/or éutomatic actions associatedwith the 66 System.
(R15)

14. Explainwhy the CC System must be in operation: (R16)
14.2 Before letdown is established if RCS temperature is > 120° F

OP-0C-PNS-CC FOR TRAINING PURPOSES ONLY REV. t1c
Page 5F 26



DUKE POWER OCONEE OPERATIONS TRAINING

C. (OEJR11, 12) Braining and Fillingthe CRD Service Structure

1. The CRB service structure must be drained before the Reactor Vessel
Head can be removedto prevent spillage of CC water when the CC piping
is disconnected.

2. Atfter refuelingis completed and the RV Head has been replaced, the
CRB Service Structure must be refilled with water.

3. The CRD service structure is drained to the REB normal sump by:
a) Ensuring CC-7 or CC-8 is closed.
b) Throttlingthe L/D cooler vents & drains, then system high point vents

c) Attaching an air hose to the CC header vent and slowing admitting air
to blowthe remainingwater into the RB normal sump.

4. The CRB service structure is filled with the rest of the system by
repeatedly filling the CC surge tank with demineralizedwater Lentlthe
surge tank level stabilizes.

D. (OBJR%3) Reopening CC-8 Manually Dueto a Loss of instrument Air to the
Valve

1. 1. CC-8 must be re-opened as soon as possible if it shuts during power
operation.

a) CRD stator temperature will exceed 188°Fwithin 4 minutes of a loss
of CC flow.

b) The reactor must be manually tripped if two or more individual CRD
stator temperatures exceed 180°F.

¢) Also, a loss of cooling will result in HP-5 automatically shutting at
135°F letdown temperature.

d) CC pumps will trip when CC-8 shuts, and will automatically restart
after it has beenre-opened.

2. (OEJR14)CC-8 is reopened manually after it shuts by:

a) Placingthe selector lever in the MANUAL position and then rotating
the handwheel in the open direction (counterclockwise). The lever
does not have to be held inthe manual position while operating the
valve.

b) If containment integrity is required, the operator must stay with the
valve while it is open in manual, and returnthe leverto AUTO once
the situation has been corrected. This returns the valve to automatic.
Otherwise, the valve will be inoperable remotely.

OP-OC-PNS-CC FOR TRAINING PURPOSES ONLY REV. 11¢
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b) IAAT two or more CRDM stator temperatures become greater than
180°F manually trip the reactor.

1} The AlA system should supply air pressureto maintain CC-8
operable. Therefore, the CRDMs should continue to be cooled
afterthe loss of tA event.

NOTE: After a planttrip, as always, the EOP is entered. The Loss
of Air AQ must also be continued in parallel with the ECP.

c) JAAT LDST level < 40", ensure HP-24/25 open.

d) Ensure Primary IA Cornpressor is operating

e) Place BackuplA Compressor switches inthe “BASE" position and
investigate for leakage.

f) Verify AIA Compressor has started and is operating properiy.

g) IAAT If IA Header Pressure is < 80 PSIG and letdown is desired,
then align letdown as follows:

e PlaceHP-14 to NORMAL
e HP-13 Open
« Verify “A” Letdown Filter i available, then Open HP-17
.. Verify HP-6 Open: and adjust HP-7 as desired
h) ‘”!AAT AlA header pressure is < 80 PSIG
1) €C-8 will fail shut at~ 80 PSIG decreasmg IA pressure:
(@ CCPumps®tripand |

"'y  Lossofcc flow to Letdomn Coolers, RCPs, QT
Coolers, and the CRDM Stators.

2) As indicated already, this will result in loss of cooling te
the CRDMs and would require a unittrip that may
otherwise be avoidable.

~-3) Asarule ofthumb, CRDMs will reach required trip
- temperatures in=4 minutes after CC-8 closes.

"4} Therefore, not much time will be available to reestablish
.+, CC flow after CC-8 isolates; an operator should have
" “alréady been dispatched to manually open CC-8. Manually
" opening CC-8 causes itto be uncontroliable from the
“ Control Room.

:5)~_'§§:(Obj. R46) Remember that since CC-§ is an ES isolation
“valve, an operator in constant communications with the

Control Roomis requiredto remain stationed at CC-8 until
itisclosed or returnedto “AUTO”.

OP-0C-S58-1A FOR TRAINING PURPOSES ONLY REV. 13
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Question 39 FPNS021701 PNS021701

Unit 1 conditions:

Reactor power = 100%

[A/AIA system pressure =40 psig and steady

Statalarms actuated:

e 1SA-9/B1 CC CRD RETURN FLOW LOW

e 18A-9/C1 CC COMP COOLING RETURN FLOW LOW

CC Pump status:

s 1A CC Pump switch ON - RED light OFF/GREEN light illuminated

e 1B CC Pump switch AUTO -RED light OFF/GREEN light illuminated

Which ONE of the following describes the correct operator action to restore operation of
the CC system, if possible?

A. Dispatchan NLO to manually open 1CC-8.
B. Reopen ZCC-8 from the ES Channel & RZ Module.
C. Manually start the 1B CC Pump by placing the switch to ON.

5. CC cannot be restored, manually trip the reactor and all RC Pumps.

Answer 39

A

A - CORRECT - CC-8 closes < 80 psig |A pressure. The valve should be manually
reopend locally by an NLO.

B. Incorrect - 66-8is normally operated from the ES Channel 6 RZ Module.

C. Incorrect -This would be correct if IA pressure was not low enough (>80 psig) to fail
CC-8 closed.

5. Incorrect- This Would be correct if CC-8 could not be manually reopened locally by
an NLO and a loss of HP! seal injection occurred.

42
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1 POINT

Question 8

Unit 1 has been stabilized following an overcooling transient and the following
conditions exist:

M m m

Tavg = 550°F

RCS Pressure = 2000 psig

Pressurizerbevel = 250 inches and slowly increasing
Pressurizer Temperature= 610°F

Pressurizer Heaters Energized

Which ONE of the following describesthe PRESENT state of the pressurizer?

The pressurizeris for the current RCS pressure and the maintaining
RCS pressure.

A. saturated/ pressurizer heaters are

. subcooled/ pressurizer heaters are

5
C. saturated / compressed steam bubble in the pressurizer is
D

. Subcooled /compressed steam bubble in the pressurizer is
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Question 8
T1/G1

027AK1.01, Pressurizer Pressure Control System Malfunction,
Knowledge of the operational implications of the following concepts as they
apply to Pressurizer Pressure Control Malfunctions: Definition of saturation

perature (3.1/3.4)

Answer: D

A. Incorrect,the pressurizer is not saturated.

B. Incorrect,first part is correct. Second part is incorrect. The pressurizeris not
saturated and the heaterswill not increase pressure until saturated conditions are
achieved.

C. Incorrect,the pressurizeris not saturated.

D. Correct, the pressurizer is not saturated and the steam bubble in the

pressurizer is temporarily maintaining RCS pressure artificially above its true
saturation point for the pressurizer temperature.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-PZR, R16

Question Source: Bank # PNS142201

Question History: bast NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis
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TRAINING OBJECTIVES

TERMINAL OBJECTIVE

1

Upon completion of this lesson, the student will demonstrate an understanding of the
components, indications, controls and operation of the Pressurizer. The student will
be able to assess the status of the Pressurizer during nermal, abnormal and
emergency conditions and determine corrective actions for improper system
operation. The student will also be able to apply any ITS/SLC Conditionsand
Required Actions associated with the Pressurizer (T1).

ENABLING OBJECTIVES

I . Explainthe design basis of the pressurizes. (R21)

2. Describe pressurizer response during load or RCS temperature changes.
(R1)YR2)}R3)

3. Givena set of conditions, calculate the change in pressurizer level for a change in
RCS temperature. (R33)

4. Explainwhat is meant by a "subcooled" pressurizer and how to determine if
the pressurizeris ina subcooled condition.(R22){R27)

5. Explainwhat is meant by a pressurizer "hard bubble" and describe the adverse
effects of a "hard bubble" on plant operation, (R23)

6. Identifythe source of pressurizer spray for each unit. (R4)

7. Discussthe automatic setpoints and any interlocks associated with pressurizer
instrumentation. {(R5)

8. Explainthe operationof the IC8 RC pressure signal median select function as it
relates to RC pressure control including: (R28)
8.1 How median select chooses the controlling signal
8.2 Which pressurizer components receive a median selected RC pressure signal.

9. Given a set of conditions, determine which RC pressure signal has been selected for
control by the ICS RC pressure signal median select function. (R36)

10. Discussthe reasonsfor bypass flow around the pressurizer spray valve during normal
operation. (R6)

11. Evaluate plant responseto a failed open pressurizer spray valve without operator
action. (R20}

OP-OC-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13

Page 6 of 41



Question 260 PNS142201 PNS142201

Unit 1 has been stabilized following an overcooling transient and the fotlowing
conditions exist:

e Tavg 550°F

* RCS Pressure 2000 psig

¢ Pressurizer Level 250 inches

e Pressurizer Temperature 610°F
e Pressurizer Heaters Energized

Which ONE of the following describes the PRESENT state of the pressurizer? {.25)

The pressurizer is for the current RCS pressure and the maintaining
RCS pressure.

A) saturated Bpressurizer heaters are
B) subcooled Bpressurizer heaters are
C) saturated/ compressed steam bubble in the pressurizer is

D2} subcooled Icompressed steam bubble in the pressurizer B

Answer 260

D

A. Incorrect- the pressurizer is not saturated.

B. Incorrect- the pressurizer is not saturated and the heaters will not increase pressure
until saturated conditions are acheived.

C. Incorrect- the pressurizer B not saturated.

D. Correct - the pressurizer is not saturated and the steam bubble in the pressurizeris
temporarily maintaining RCS pressure attificially above its true saturation point for the
pressurizer temperature.

275



=uts

OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 9

Unit 2 plant conditions:

e

®* o O @

Unittripped due to Main Turbine trip

CRD breakers opened

Two control rods stuck at 15% withdrawn

Reactor power = 7% and stable by Wide Range indication

Rule #1 ATWS/Unanticipated Nuclear Power Productionis in progress

Which ONE of the following is the correct available course of action?

A. Ensure 2HP-5, Letdown Isolationis closed.

B. Manuallydrive the stuck control rods to their In-limit.

C. Borate the RCS by aligning the BWST to the HPI suction.

D. Control FDW manually until Thot (with RCPs) stabilizes.
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Question 9

T1iG1

Knowledge of the reasons for the following responses as they apply to the ATWS:
itating Emergency Boration (4.2/4.3) . S

- [)jQEK?ﬂ 1, ATWS ..

Answer: C

A. Incorrect, HP-5 is left open with reactor power > 1% to allow for maximizing letdown
and RCS expansion.

B. Incorrect, the CRD breakers are open and the stuck rods cannot be driven with the
trip breakers open.

C. Correct, the initial action of Rule 1isto manually drive rods if any Power
Range Nl indicates = 5%. The rods cannot be manually driven however there is
no RNO for this action. The next step of Rule 1 has the operator open HP-24/25
to add negative reactivity from the BWST.

D. Incorrect, FDW will be automatically controlled at Low Level Limits

Technical Reference(s): EOP Rule1

Proposed referencesto be provided to applicants during examination: None
Learning Objective: EAP-UNPP, RIO

Question Source: Bank # EAP111003

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



Rule 1
ATWS/Unanticipated Nuclear Power

Ep/1/A/1800/001
Page ! of 3

Production

[ ACTION/EXPECTED RESPONSE

1. __ Verify any Power Range NIz 5% FP

RESPONSE NOT OBTAINED |

— GOTO Step 10.

2. __ Initiate manual control rod insertion t
the N LIMIT
3. Open both of the foIIOWIng
__1HP-24
1HP 25

__ GOTO Step 16.

4, Ensure IA or lB HFPI pump is operati

5. _ Start 1C HPF Pump.

1. Start the standby HPI pump.
2.__ Open 1HP-409.

6. Open the following:
— 1HP-26
__1HP-27

7. D|spatch one operator to open 600V CR
breakers on the following:

— 1X9 (Ul Equipment Rm)
— 2XI (T 3/Dd-28)

8. Notlfy CR SRO to GO TO UNPP tat

1. IF 1HP-26 wili NOT open,
THEN open 1HP-410,

2. IF at least two HPI pumps are operating,
ANT) THP-27 will NOT open,
THEN perform the following:

A.__ Start the standby HPI pump.
E.__ Stop IC HPI Pump.
C._ Open 1HP-409.

9. __ B,M'l this rule.

10. __ Verify an unexpected increase in neu:
flux is observed

1 I —Stopa|| dilution act|VIt|es in progress

14. _ WHEN= 1% SDM is estabiished,
I‘HEN stop boron addltlon

IS. — EXITthls ruIe




Rule 1

ATWS/Unanticipated Nuclear Power
Production

s/ 1/A71800/001
Page 2 of 3
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Rule 1
ATWS/Unanticipated Nuclear Power

Ep/1/A/1800/001
Page 3 of 3

Production

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

16. Dispatch one operator to open 600V CRD

breakers on the following:

— 1X9 (Ul Equipment Rm)
2X1 (T-3/Dd-28)

Verify both ofthe following:

—_ 111P-24 closed
__ 1HP-25 closed

__ Start 1A LPI Pump.

17.

18.

_ GOTOStep2L.

—_ Start 1B LP1 Pump.

19. Open the following: {231

1LP-15

— 1LP-16

— LLP-6

1LP-7

— 1LP-9

— 1P-10

— Dispatch an operator to open 1HP-363
(LETDOWNLINE TO LPI PUMP

SUCTION BIL.OCK) (A-1-119, U1 LPI
Hatch Area, 28' W of North door).

21. __ Ensure 1A or 1B HPI pump is operating.

22. __ Start 1C HPI Pump.

L. Start étand bm;/HPI pump
2. Open {HP-409.

| I
(SR

Open the following:
LHP-26
— IHF-27

25. __ Notify CRSROt0 GOTO UNPP__t_a_l_b.
26. __ EXIT this rule.

[.__ IF IHP-26 will NOT open,
THEN open 1HP-410.

2. IF at least two HPI pumps are operating,
AND 1HP-27 will NOT open,
THEN perfom the following:

A.___ Start the standby HPI pump.
__ Stop 1C HPT Pump.

B.
C. __ Open [HP-409.
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8. Explainwhy the operator should control feedwater to match Rx power production
during an UNPP event untilRCS temperature stabilizes, i.e. no heatup or
overcooling. {R7}

9. State when an UNPP event is considered to be terminated. {R8}

10. Explainwhat section of the EGP is transferredto foliowing a successful completion of
the UNPP section and what this transfer B based on. {R13}

11. Given plant conditions, determine appropriate actions based on UNPP section
of the EOP. (R10)

12. Exptain the basis for cautions, notes and major steps in UNPP and Rule 1
(ATWS/UNPP). (R8)

13. Given plant conditions, determine if HPI throttling requirements are met per Rule 6
(ThrottlingHPY). (R12)

OP-OC-EAP-UNPP FOR TRAINING PURPOSES ONLY REV. 13
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Question 289 EAP111003 EAP111003
Unit 2 plant conditions:

Unittripped due to Main Turbine trip.

CRD breakers opened

Two control rods stuck at 15% withdrawn.

Reactor power = 7% and stable by Wide Range indication

EQOP section UNPP was entered by the operating crew.

Rule#1 ATWS/Unanticipated Nuclear Power Production is in progress.

Which ONE of the following is the correct available course of action? {.25)
A) Ensure 2HP-5, Letdown Isolation is closed.

B} Manually drive the stuck control rods to their In-limit.

C) Boratethe RCS by aligning the BWST to the HPI suction.

D) Control FDW manually until Phot (with RCPs) stabilizes.

Answer 209

C

A) Incorrect-HP-5 is left open with reactor power > 1% to allow for maximizing letdown
and RCS expansion.

B} Incorrect-The CRD breakers are open and the stuck rods cannot be driven with the
trip breakers open.

C) Correct- The initial action of Rule 1 isto manually drive rods if arty Power Range NI
indicates 2 5%. The rods cannot be manually driven however there is no RNQ for
this action. The next step of Rule 1 hasthe operator open HP-24/25 to add negative
reactivity from the BWST.

D) Incorrect- FDW will be automatically controlled at Low Level Limits

236
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1 POINT
Question 10

Unit 1 plant conditions:

INITIAL CONDITIONS:
¢ RIA-40 and RIA-17 inalarm
e RCStemperature = 525°F
e RCS pressure = 1200 psig
e RCS cooldown in progress

CURRENT CONDITIONS:
¢ RCStemperature = 425°F
e RCS pressure = 550 psig

Which ONE of the following is correct?

From initialto current conditions, subcooling margin has
leakage rate has

A. increased / increased
B. increased / decreased
C. decreased / decreased

D. remainthe same / remainthe same

and SG tube
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Question 10
T1/G1

038EK1.02, Steam Generator Tube Rupture
Knowledge of the operational implications of the following concepts as they

Answer: B

A. Incorrect, SCM will increase however the leak rate will decrease since the delta F
between primary and secondary has decreased.

B. Correct, during cooldown the SCM increases due to maintaining RC pressure
above the RCP NPSH curve. SGTL size will decrease due to the decrease in
primary to secondary DP (RCSto Secondary DP initial conditions = 350 psig/
current conditions =200 psig.

C. Incorrect, SCM increases due to maintaining RC pressure above the RCP NPSH
curve. Second part correct.

D. incorrect, SCM increases due to maintaining RC pressure above the RCP NPSH
curve. SGTL sine will decrease due to the decrease in primary to secondary DP
(RCS to Secondary DP initial conditions = 350 psig/ current conditions = 200 psig.

Technical Reference(s):
Proposed referencesto be provided to applicants during examination: Steam Table
Learning Objective: EAP-SGTR, R6

Question Source: Bank # EAP080602

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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TRAINING OBJECTIVES
TERMINAL OBJECTIVE

Describe the use of the SGTR tab of the Emergency Operating Procedure in order {¢
performthe required actions during an event involvinga primary to secondary leak
greater than 25 gpm. Be able to discuss the SGTR procedure steps and their bases in an
oral or written format. Discuss in an overview format how SGTR tab mitigatesa SGTR
event and placesthe plant into MODE & with the affected SG(s} isolated and heat
removal via LPI.

ENABLING OBJECTIVES

1. Using an overview format describe the intent of this procedure includingthe 4 main
strategies of SGTR mitigation. (RI)

2. Given a set of conditions, be able to identify and quantify OTSG tube leakage. (R2)

3. Explainwhy itis importantto place the TBVs in handjust priorto manually tripping
the reactor. (R3)

4. Duringa SGTL shutdown explain the importance of maintainingPZR levels > 220,
140 - 180, and >100 inches at differenttimes during the shutdown and cooldown to
532°F. (R4)

5. Explain howthe affected SG b isolated and why it is not done until an RCS
temperature of 532°F is reached. {R5}

6. Explain how and the reasonfor maintainingthe subcooled margin as close as
possible to 0°F during the cooldown. {(R6}

7. Givena set of conditions determine the proper Cooldown Plateaus and state the
bases behind the specified plateaus understandingwhen boration or suction from
BWST actually commences when using the Cooldown Plateaus. (R13)

8. Given a situation understandthat throttling FDW flow may be the only method for
controllingthe cooldown rate when feeding a SG with a steam leak. (R7)

9. Describethe reason for the increased concern over available BWST inventory during
a SGTR event if the cooldown rate is not properly maintained. {R8)

10. Given a set of plant conditions calculate and explain the basis for the fimit{s) for SG
tube-to-shell AT . (R9)

11. Given a set of plant conditions calculate and explain the basis for the limit{s} for SG
Level Water in the Steam Line. (R15)

12. Describethe options the crew hasto mitigate a rising SG level to prevent water
enteringthe steam line. (R16)

OP-OC-EAP-SGTR FOR TRAINING PURPOSES CONLY REV. 13a
Page5 of 63
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2.32 (OBJ R6) While maintaining the following:

¢« RCP NPSH (if any RCF operating)

e Pzrlevel

Minimize core SCM using the following methods as necessary:
e De-energizing alt Pzr heaters
¢ Using Pzr spray
¢ Throttling HP!

A. TheSRO will direct the crew fo maintain a SCM band that is fow enough to
lower the leak rate but és high enough for the crew f¢ maintain without the
threat of saturation and losing RCP operation.

B. EXAMPLE: SRO fells the crew fo “maintain SCM @ 710°F + 5°F".,

C. Minimizing SCM reduces the 4P across the SG fubes therefore the leak
rate decreases.

1. Decreasing the pressure differential between the RCS and the leaking
steam generator can reduce ?betube leak flow.

2. An isolated steam generator wilf be & approximately the saturation
pressure of the primary as long as the stearm generator is not water
solid.

3. By decreasing the primary subcooled margin (making the primary closer
to saturation) the primary to secondary pressure differential car be
reduced and the tube leak flow will decrease.

4. Therefore,the RCS pressure should be controfled as low as possible
while maintaining the subcooled margin and the RCP NPSH (if any
RCPs are running). Depressurization methods in the order of
preference are:

a) Normal PZR Spray
b) Tum PZR heatérs off and lower PZR level
¢) IfDelta-T < 410°F, Use Aux. PZR Spray
d) OpenRC-66 (PORV)
e) If Delta-T > 410°F, Aux. Spray (Ermergency Coordinafor
authorization required to violate the 410° F Delta-T).
OP-OC-EAP-SGTR FOR TRAINING PURPOSES ONLY REV. 13a
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Question 167 EAP080602 EAP0S0602
Unit d plant conditions:

INITIAL CONDITIONS:
e RIA-40 and RIA-17 inalarm
¢ RCStemperature = 525°F
e RCS pressure = 1200 psig

CURRENT CONDITIONS:
e RCStemperature = 425°F
s RCS pressure =550 psig

Which ONE of the following is correct? (.25)

From initial to current conditions, subcooling margin has
leakage rate has

SEE ATTACHMENT
A. increased / increased
B. increased I decreased
C. decreased / decreased

D. remainthe same / remainthe same

Answer 167
5

and SG tube

A. Incorrect— SCM will increase howeverthe leak rate will decrease since the delta P

between primary and secondary has decreased.

5. Correct-SCM increases due to maintaining RC pressure above the RCP NPSH
curve. SGTL size will decrease due to the decrease in primary to secondary DP
(RCS to Secondary DP intital conditions = 350 psig/ current conditions = 200 psig.

Incorrect-See A and B
. incorrect— See A and B

00

189
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1 POINT
Question 11

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power= 100%

CURRENT CONDITIONS:
a “1A" MSLBinRB
e RB pressure= 4.7 psig
 Rule5 (Main Steam Line Break) complete

Which ONE of the following is correct?

“1B" SG level should be controlled at

A. automatically / 2 5 8/U level
B. manually | 55" S/U level

C. automatically / 3 0 XSUR
D

. manually / 80" XSUR



OCONEE NRC RO EXAM
06-25-2004

Question 11
T1G1 _

%{Qﬁké :02, Steam Line Rupture-ExcessiveHeat Transfer,
ew! Sﬁge of the interrelations betweenthe Steam Line Rupture and the

g_ Sensors and.detectors (2.6%/2.6)

Answer: D

A. Incorrect, both parts would be correct if Main FDW were operating and RB pressure
were lessthan 3 psig.

B. Incorrect, both parts would be correct if Main FDW were stifl operating.
C. Incorrect, both parts would be correct if RB pressure were less than 3 psig.

D. Correct, “B” SG level should be controlled manually at 60" XSUR. Rule 5
(MSLB) will have ensured the Main FDW pumps are secured. EFDW should
control inauto at 30" XSUR. However since RB pressure is greater than 3 psig
SG level should be controlled manually at the ace value oF 63" XSUR. This B
because of the error inthe SG level as a result of the degraded RB atmosphere
caused by the steam line break.

Tech i Ref i} EJP Rule 7 {SG Feed Controf)

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-LOHT, R27

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



SG Feed Control

Rule 7 Ep/1/A/1800/001

Page t of 5

Table t

Maximum Feed Rates When Al SCMs are > 6°F

SG Condition

Flow Instrument

Maximum Feed Rate

Dry SG w/o Heat Transfer

EFDW flow indicator

i()O gpm to affeu:ed S(n

S FDW ﬂow mdlcdtor

0. OS x 10° ibm/br to affected SG

SSEF ASW flow 1ndu,d[0r

100 gpm total to Unit |

Non-dry SG

Dry SG with Heat Transfer

OR

EFDW flow indicator

1000 gpm per header

S/U FDW flow indicator

0 5 X 10 lbm/hr per header

SSE ASW flow indicator

500 gpm total to Umt t B

IFeed Rates | 0 Be Established When Anv SCM is= 6°F and Rapid Coeldown NOT in Progress

Table 2

After initial feed rates are established, flow should be throttled to maintain cooldown rate within
Tech Spec limits hut SG levels must continue to increase until E.OSCM setpoint is reached.

NOTE

:;3::; lnsf::::;en ¢ Initial Feed Rates
EFDW total 1 5G ~ 450 gpm
Emergency flow indi_cetor o 28Gs :_ S“O_C')uépm each
FDW S/U FDW 1 SG 0 23 x 10 Ibm/hr
flow indicator | 28Gs  0.5x 100 bmhreach
Mo Fow | S/UFDW 18G | 033x 10_"_lbm/hr
. flow indicator 2 SG& 0.22 x 10% 1bm/hr each
. .
8?55‘;3 ) flosvf l?rﬁjisc\;\ior 400 gpm total to Unit |
h vent H
w
iSIE\IFDA‘;:; flg\;?/}:r;lz;qczor AP/25 controls feed rate
ven

requwed. 131)



Rule 7 Ep/1/A/1800/001
SG Feed Control Page 2 of 5

THIS PAGE INTENTIONALLY BLANK




Rule 7

SG Feed Control

Ep/1/A/1800/001
Page 3 of 5

Table 3

Emergency FDW Pump and Header Maximum Flow Limits

:ﬁ‘w.ﬁ i3 r’ _'.-. ot 5o 2
SAE

EFDW flow indicator

SG Level Control Points

] PR S/UFDW flow indicator
MDEFDWP (suctlon from HW) 1 440 gpm/pump 0.22 X 10° tbm/hr
(suction from UST) | 600 gpm/pump 0.30 X 10° tbm/hr
TDEFDWP (any suction source) | 950 gpm 0.45 X 10° tbe/hr
Emergencv FDW Header Flow | 1000 gpm 0.5x 10° Ibm/hr
Table 4

Plant Condition

Main FDW Pump

EFDW Pump SSF ASW Pump

All SCMs >0°F
AND any RCP on

25" [55" acc} S/U level

All SCMs > 0°F
AND all RCPs off

Anv SCM =0°F

AND NO SSF Event *

50% [50% acc}
Operating Range

307 [60” acc) XSUR
(use MFDW setpointif | 30" [60” acc] XSUR
feedlng Vla S/U C‘Vs)

”4()” [270” acc} XSUR

[use MFDW setpoint if | 240" [270” acc} XSIJR
| feeding via SA1CVs)

95% [95%: scc]
Operating Range

LOSCM setpoint LOSCM setpoint
(Turn-on code "EFW" | (Turn-on code "EFW"

or or
______ 4. PerTable5) | __ PerTables5)
Any SCM =0°F s s
AND SSE Event * N/A N/A Per AP/25
LOSCM setpoint 1 OSC‘M setpomt
Superheated with 95% [95% acc] (Turn-on code "EFW" | (Turn-on code “EFW"
CETCs = 1200°F Operating Range or or
L o Per Table 5) ~_Per Table 5)
Superheated with Per Encl 5.15 Per Encl 5.15 Per Encl 5.15
(ﬁlﬁrc o (ICC Full Range (ICC Full Range (ICC Fuli Range
RS 2 SG Level) SG Level) SG Level)

" SSF activated per AP/25 with both SSF RC Makeup and SSF Aux Service Water systems

required. z1:
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Rule 7
SG Feed Control

Er/1/A71800/001

Pagc 5 of 5

If RB Temperature indication is unavailable, utilize RB pressure on the bottom row to calculate

LOSCM setpoint.

NOTE

Table s

Desired Indicated XSUR Level (inches) Te Establish For LOSCM

RB Press
< 3 psig

RB Press 2 3 psig

RB Temp
SG Press (°F)—>

(psig)

N/A

250

> 200

to

> 250
to to
300 350

>300 |

e -Qto <30

- 360"

388:x

50 to < 100

345

380 388

"5 100 10 < 150

340

370

380 |13

150 10 < 200

330

365 375

200 to < 300

350

Sl 360

T30 [ Eoasgin

300 1o < 400

320

350 360

A0010<500 0 |

310

345

500 to < 600

600 to <700

305

335 350

300

330 345

700 to < 800

295

325 335

320

900 to < 1000

285

315 325

1000 to < 1100

- 280

310+ 0| 325

SG Press
(psig) T

275

N/A

to 118
15.0

> 15.0

35.0

305 320

= 3510 >72.5
to (o]
72.5 140.0
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DUKE POWER OCONEE OPERATIONS TRAINING

13.1 Recognizethat degraded HPI cooling may requirefeeding the SGs with lake
water from either the SSF-ASWP of the Station ASWP.

14, Given plant conditions, determine appropriate actions based on Enclosure 5.8
(Feeding SGs with Station ASW). (R31)

15. Recognizethat if there are NO HPIPs AND NO FDW available (from any source) that
the PORV must be manually cycled (to conserve RCS inventory), and RCPs secured
to have IRCP/loop (toreduce RCS heat input). Efforts must continueto restore
HPIPs or the ability to feed the SG{s). {R20)

16. Given plant conditions, determine appropriate actions based on Rule 7 {SG
Feed Control). (R27)

17. Given plant conditions, determine appropriate actions based on "Loss of Heat
Transfer" tab of the EQP. (R22)

OP-OC-EAP-LOHT FOR TRAINING PURPOSES ONLY REV. 11a
Page 7 OF 30



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 12

Unit 1 plant conditions:

Time = 0200
e Power=100%

Time = 0202
e '"1A' SG pressure = 100 psig
'"1B' SG pressure = 810 psig
RB pressure =11 psig
PZR level = 9" and decreasing
RCS pressure = 1610 psig and decreasing
CETCs =520°F and decreasing.

Which ONE of the following is correct?

A has occurred and

ASSUME NO OPERATORACTION

A. Small break LOCA / ES Channels 3 and 4 should have actuated

B. Small break LOCA / ES Channels 3 and 4 should have NOT actuated
C. Main FDW line break / AFIS should have secured the Main FDW pumps

D. Main FDW line break / AFIS should NOT have secured the Main FDW pumps

o

4
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OCONEE NRC RO EXAM
06-25-2004

Question 12
T1/G1

054AK1.01, Loss of Main Feedwater,
Knowledge of the operational implications of the following concepts as they

apply to Loss of Main Feedwater (MFW): MFW line break depressurizes the S/G
(similar to a steam line break) (4.1/4.3)

Answer: C

A. Incorrect- High containment pressure would be reached over a period of time,
depending on break size. Pressurizer level would decrease due to the leak. RCS
pressurewould also decrease based on the leak. CETC's would not decrease based
on a small break LOCA. RCS is not saturated. Second part correct. ES channels 3
and 4 should have actuated on RB pressure> 3 psig.

B. Incorrect- High containment pressure would be reached over a period of time,
depending on break size. Pressurizer level would decrease due to the leak. RCS
pressurewould also decrease based on the leak. CETC's would not decrease based
on a small break LOCA. RCS is not saturated. Second part incorrect. ES channels 3
and 4 should have actuated on RB pressure > 3 psig. Would not have actuated on
low RCS pressure.

C. Correct- Indications are present that indicate an Excessive heat transfer which
IS resulting in an overcooling event. A FDW line break in the RB would result
in a plant response similar to a Main Steam Line break. AFIS will actuate which
will secure both Main FDW pumps.

D. Incorrect-first part correct. Indications are present that indicate an Excessive heat
transfer which is resulting in an overcooling event. A FDW line break inthe RB
would resultin a plant response similar to a Main Steam Line break. AFIS will
actuate which will secure both Main FDW pumps.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-EHT, R01; CF-FDW, R43

Question Source: Bank # EAP(81401 (modified)

Question History: LastNRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES
TERMINAL OBJECTIVE

1. Describethe use of Excessive Heat Transfer (EHT) of the EQP inorder to perform
the required actions of a Control Room Operating crew during an event involving an
excessive heat transfer transient and provide the operators guidance to properly use
and understandthe steps within the EHT section of the EOP. (T1)

ENABLING OBJECTIVES

Describe the conditions that would require entry into EHT. (R1)

Discussthe overall mitigation strategy of EHT. (83)

w N

Recognizethat pressurized thermal shock conditions may develop if HPI flow is not
appropriatelythrottled during an overcooling event. (R2)

4. Recognizethat a transfer to Loss of Subcooiing Margin section, following an
excessive heattransfer event, is made per the parallel actions step if any SCM is
reading 0°Fand HPI forced cooling is NOT in progress. {R6}

5. Explainthe possible personnel safety hazard involved with reestablishingfeedwater
to a SG with a MS line leak; discussthe precautionsthat should be taken before
feeding the SG. (R4)

6. Explainthe concern involved with reestablishing feedwater to an intact G that is dry.
(RS)

7. Describethe bases for securingthe RBS Systemwhen RB pressure <10 psig if the
Reactor Building radiation levels are normal. (R7)

8. Explainthe basis for cautions, notes and major steps inEHT. {R8)}

9. Given plant conditions, determine appropriate actions based on EHT section of the
EOP. (R13)

10. Given plant conditions, determine appropriate actions based on Rule 5 (MSLB).
(R14)

11. Define "Pressurized Thermal Shock". {R10})

12. Explainwhy the NDT curve does not have to be violated to run the risk df brittle
fracture to the reactorvessel. (RI1)

13. Given plant conditions, demonstrate the ability to determine any Rule 8 (PTS)
requirements. {R12)

OP-OC-EAP-EHT FOR TRAINING PURPOSES ONLY REV. 13
Page 5 of 26



DUKE POWER OCONEE OPERATIONS TRAINING

1. INTRODUCTION

11 Excessive Heat Transfer (EHT)is entered when excessive primary to secondary
heat transfer is or has been apparent as indicated by low SG pressure or
decreasingRCS temperature and pressure.

EHT would apply if MSLB occurs or cooldown has been excessive due to
reduced SG pressure or excessive FDW / EFDW flow.

12 (Obj. R%) Entry into EHT can be from:
A. Parallel Actions pages
B. Subsequent Actions diagnostics steps transfer
C. Lossof Subcooling Margin section

1.3 (Obj. R3) Overall Mitigation Strategy
A. Terminate the cause d the overcooling transient.
B. Restore controlled primaryto secondary heat transfer.
C. Stabilize RCS pressure and temperature.
D. Backup SG heat removal by establishing HPI cooling if required.

14 Concerns

Excessive primary to secondary heat transfer is always caused by a failure
inthe control of secondary side parameters. This failure manifests itself as
a loss of steam pressure, excessive steam flow, excessive FDW flow, or
perhaps a combination of both. An extended overcooling is a severe shock
to the plant and requires quick and effective action by the operatorto
mitigate the transient. There are several concerns as follows:

A Loss of Pzr level

An extended overcooling can result in a loss of Pzr level. This, inturn,
causes a loss of RC pressure control. An extended overcoding can
empty the surge line, which results inthe RCS becoming saturated.

B. Saturated RCSwith Extended Overcooling

A large steam line break or extended overcooling (Le., continued FDW
with small steam line break) can result in a saturated RCS. This
requirestreatment of the higher priority symptom, which is a loss of
SCM. After treating the loss of SCM (e.¢., tripping RCPs and initiating
HPI}, the excessive overcooling should be treated.

OP-OC-EAP-EHT FOR TRAINING PURPOSES ONLY REV. 12
Page 7 of 26



DUKE POWER OCONEE OPERATIONS TRAINING

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

State the setpoints and automatic actions that occur based on FDWP discharge
pressure and FDWPP hydraulic oil pressure. (R29)

Given a set of conditions, determine proper operation of the FDWP Seal Injection
System. {R30, R31)

Describethe purpose of the Automatic Feedwaterisolation system. (R34}

Describethe instrumentation, statalarms and computer points associated with the
AFIS modification.(R42)

Given a set of conditions, verify proper operation of AFIS. (R43}
Discusswhen AFIS is placed in and out of service. {(R44)

Given a copy of ITS / SLC's and associated Bases, analyze a given set of ptant
conditions for applicable ITS/ SLC LCO’s. (R11)

Apply all ITS/ SLC rulesto determine applicable Conditions and Required Actions for
a given set of plant conditions. {(R39)

Compute the maximum Completion Time allowed for all applicable Required Actions
to ensure compliance with ITS/ SLC's. (R40)

Given a set of conditions, analyze FDW System operation to determine system status
and any required actions/ corrective actions. (R37}

Draw a basic one-line diagram of the Feedwater System including all major
components and valves. (R36)

OP-0C-CF-FDW FOR TRAINING PURPOSES ONLY REV. 12

Page 8 of 33




DUKE POWER

OCONEE OPERATIONS TRAINING

D. (Obj. R43) AFIS Operation (FDW-07}
Isolation of Main Feedwater and Tripping of the TDEFDWP

1

a) A low steam generator pressure of 550 psigfor 2 seconds on
at leasttwo out of four steam generator specific pressure
transmitters will:

1)
2)
3)
4)

5)

Trip bothMFDWP's.

Close MS3-83 trip the TDEFDWP (if it is running) or prevent it
from starting automatically. Also closes TO-145to redundantly
trip the pump by closing MS-95.

Close the main and startup feedwater block valves on the
affected steam generator.

After five seconds, dose the main and startup feedwater
control valves on the affected steam generator.

If later during the event it becomes necessary to use any main
or startup valves to feed a steam generator, AFIS will have to
be reset prior to using the valves by taking the ENABLE/OFF
switch to the OFF position.

NQTE: Due to potential spurious actuation problems with AFES a trip
confirm is required prior to the actual actuation of AFIS. This requires a
STAR and a Trip Confirm STAR module of a digital channelto trip prior to
actual actuation of the circuit. This now requires a 2 out of four times 2 logic

to trip AFIS.

b) A QA-1 solenoid valve (TO-145)will be added into the hydraulic oil
supply to MS-95. (AFIS6.vsd)

1)
2)

3)

4)

5)

This will provide redundancy for MS-93.

If a MSLB were to occur in either SG the solenoid valve will
energize and block the hydraulic oit supply to MS-95.

A limit switch from TO-145 will provide inputto the controller for
MS-87, which will prevent lifting of the relief valve following
actuation of the MS-85 trip.

Power for the solenoid wiil be from KVIC, which is diverse from
the MS-93 power supply.

A coil monitor relay will alarm on the OAC to indicate electrical
problems. A local test switch will be installedto allow testing of

TQ-145.

The TDEFWP control switch will be modified to add the AFIS
ovenide interlock for TO-145. This will allow the operator to restart
the TDEFWP as necessaryto feed Steam Generators without
resettingthe AFIS signal.

OP-OC-CF-FDW

FQR TRAINING PURPOSES ONLY REV. 12
Page 30 oF 33



Question 152 EAP081401 EAP081401
Unit 1 plant conditions:

Time =0200
e Power= 100%

Time = 0202

1A' SG pressure =100 psig

'1B' SG pressure = 810 psig

RB pressure =11 psig

PZR level =5 9 and decreasing rapidly

RCS pressure = 1400 psig and decreasing rapidly
CETCs =520°F and decreasing.

Which ONE of the following events will most likely result in the above indications?{.25)
A) Steam line break

B) Small break LOCA

C) PZR steam space break

D) Steam generator tube rupture

Answer 152
A}

A) Correct- Indicationsare presentthat indicate an Excessive healtransfer which is
resulting in an overcooling event. -~

B) Incorrect- High containment pressure would be reached over a period of time,
depending on break size. Pressurizer level would decrease due to the leak. RCS
pressure would also decrease based on the teak. CETC's would not decrease
based on a small break LOCA. e

C) incorrect - Should have high containment pressure over time. The Operator would
not see a rapid change it CETC's. Pzrlevelwould increase due to the steam space
break. RCS pressure would deCrease due to the insurge into the Pressurizer. RCS
temperature would not decrease.”

D} Incorrect-High containment pressure_ would not exist. A rapid change in CETC's
would not be observed. Pzr level would decrease based on leak size. RCS pressure
would not rapidly decrease.

173



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 13

Which ONE df the following describes the reason a natural circulation cooldown is NOT
initiated during a Station Blackout?

A. Station Batteries only provide 4 hours of backup power.
B. Voiding inthe hot legs could block reactor coolant fiow.
C. Voiding inthe Reactor Vessel head area could occur.

D. RCS pressure and temperature instrumentationwill be unavailable.

rﬂk-lr‘l"hl\»’ °3'|i \ E:" }



OCONEE NRC RO EXAM
06-25-2004

Question 13
~T1iG1

— | 055EK3.02, Station Blackout

| Knowledge of the reasons for the following responses as the apply to the Station
Blackout: Actions contained in EOP for lass of offsite and.onsite power (4.3/4.6)

Answer: C

A. Incorrect. While the statement istrue, it is notthe reason a cocldown is not initiated
since by design, power would be restored in < 4 hours.

B. Incorrect. Establishingthe correct SG levels based on SCM can ensure SG cooling
with voids in the hot legs.

C. Correct. Since head vents can not be opened, voiding in the head area could
occur and eventually block Natural Circ flow.

D. Incorrect. All PAM instrumentation would still be available.

Technical Reference(s). EAP-BO

Proposed referencesto be provided to applicants during examination: None
o Learning Objective: EAP-BO, R5

Question Source: Bank # EAP230501

Question History: Last NRC Exam

Question Ccgnitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

JECTI\

Terminal Objective

1.

Demonstratethe ability to utilize the Blackout section of the EOP to mitigate a loss of
all AC power.

Be able to explain the bases behind Or reasonsfor steps performed inthe Blackout
Section of the EOP.

Enabling Objectives

1. Identify plant conditions that would require entry into the Blackout section of the EOP.
(R1)

2. Litthe five majorfuncticns provided by the Blackout section of the EOP. (R2)

3. Analyze station conditions to determine the preferred source of coaling water for the
Steam Generators. (R3)

4. Describe actions expected for steps directing the operator to “Initiate feeding and
steaming available SG's as necessaryto stabilize RCS P/T". (R4)

5. Discussthe reason a natural circulation cooldown is not performed during
blackout conditions. (R5)

6. Analyze station conditions to determine the preferred source of AC power utilized by
Enclosure 5.38, Restoration of Power to attemptto energize ES Switchgear. (R6)

7. Discuss the operational significance behind energizing Standby Bus #1 once it has
been determined that power can not be restoredto any ES Switchgear. (R7)

8. Discussthe operational significance behind shutting down the Ki, KU, KX, & KOAC
Invertersduring a station blackout. (R8)

9. Discussthe operational significance behind shutting down the MFWP and Main
Turbine EBOP's once they are no longer needed during a station blackout. (R}

10. Explainwhy CC-8 isfailed closed during a station blackout. (R10)

11. Identify instrumentation in the Control Room that would be utilized to determine the
availability of the BWST as a suction source for an HPI Pump during blackout
conditions. (R11)

12. Recognizethat once an HPIP is aligned to the ASW switchgear, no amp or breaker
indicationswill be available in the Control Room. {R12)}

OP-OC-EAP-BO FOR TRAINING PURPOSES ONLY REV. 03

Page8 of 37



DUKE POWER OCONEE OPERATI/ONS TRAINING

B. (Obj R5) A cooldown during a bfackout would require a natural
circulation eooldown. Doing a natural circulation cooldown would
require opening the head vents. Since thereis no power avaiiabie o
the head vents during a blackout a Natural Circulation cooldown can
not be performed therefore directionis given to stabilize RCS
temperature and pressure.

C. F the affected units TDEFWP is not available, the next choice is an
alternate units EFDW system. Since this section of the EGP could be

entered due to a blackout on this unit only, /# is possible that another unit
could provide EFDW.

212 |IAAT EFDW form any source is insufficient to maintain stable RCS

P/T, THEN notify SSF operator that feeding SGs with SSF ASW s
required.

A. As MS pressure decreases with decay heat load, the availabie flow from the
TDEFWP will also decrease. Once MS pressure reaches 250 psig, the
TDEFWP may not be able to provide sufficient flow. Once sufficient flow is
no longer available, guidance is given to utilize SSF ASW since it is the next
most preferred source of water for the SGs.

213 Verify Encl 5.38 (Restoration of Power) in progress or complete.
RNO:

Notify an RO to perform Enct 5.38 (Restorationof Power).

A. Thehighest priority of actions at this time is to perform Enclosure 5.38
(Restoration of Power). If only one CRQO is available, that CRO must
perform Encl. 5.38 per the RNO. if 2 CROs are available then Encf. 5.38
can be performed in conjunction with additional actions required.

| INSTRUCTOR NOTE: Refer To Attachment #1 (Enclosure5.38, Restoration of
Power)

2.14 IAAT all 4160V SWGR (17C, 1TD, 1TE) are de-energized, AND
Standby Bus #1 is energized, THEN GO TO Step 15

RNO:
GO TO Step 78.

IAAT all 4160V SWGR (17C, 1TD, 1TE) are de-energized for 1.5 hours, THEN
dispatch an operator to perform End. 5.17 (Generator Emergency Hydrogen
Purge).

A. Thisstep provides a method e depressurize and purge the generator

during a station blackout prior to a loss of Seal Oil that would occur at the 4
hour mark.

OP-CC-EAP-BO FOR TRAINING PURPOSES ONLY REV. 03
Page 14 of 37



OCONEE NRCRO EXAM
06-25-2004

1 POINT
Question 14

Unit 3 plant conditions:

INITIAL CONDITIONS:
s Reactor power = 100%
e Pressurizer (PZR) bevel 1 selected
¢ 3HP-120 (RC Volume Control) in AUTOMATIC
e SASS in MANUAL

CURRENT CONDITIONS: )
o |ICCM Train "A" experiences a total loss of power ¢

Which ONE of the following is correct?

PZR level indication , 3HP-120 , and

A. fails low / fully opens / both PZR level High/Low and EmergencyHi/Low
statalarms actuate.

B. fails asis / controls level as demanded by the failed instrument / the PZR level
Emergency High/LLow statalarm is inoperable.

C. swapsto Instrument#3 / controls level at setpoint / the PZR level Emergency
High/Low statalarm remains operable.

D. stays selectedto Instrument#1 / swapsto Manual / the PZR level Emergency
HighlLow statalarm is inoperable.
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QCONEE NRC RO EXAM
06-25-2004

Question 14
T1/G1

057AA2.12, Loss of Vital AC InstrumentBus:

Ability to determine and interpretthe following as they apply te the boss of Vital
AC Instrument Bus: PZR level controller, instrumentation,and heater indications
(3 5f3 7}

Answer: A
A. Correct-for power failure to ICGM train with SASS in manual.

B. Incorrect- would be correct for internal failure / testing of an ICCM train with SASS
in manual.

C. Incorrect- SASS is in manual will not select another channel; does try to control
level at setpoint (HP-12G fully opens); stated Statatarm actuates as it should.

D. Incorrect- does not swap to Manual; and Statalarms are still operable (are
actuated; responding as they should)

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: PNS-PZR, R35

Question Source: Bank # PN§143503

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

12. Explain the operation of the Pressurizer Water Space Saturation Recovery Circuit.
(R29)

13. Discussthe operation of the pressurizer heaters including: (R7)
13.1 Three purposes Of pressurizer heaters.

13.2 Purpose and level of interlock associated with pressurizer heaters

14, Describethe physical operation of the PORYV including what causes the PilotValve to
operate and how this causes the PORV to open or close. {R8}

15. Explainthe purpose of the two opening setpoints associated with the PORV. (R9}
16. Explain howto manually operate the PORV. (R37)

17. Given a set of conditions, determine operability of the PORV following a loss of
power. {(R30)

18. Discussthe reason for the pressurizer safeties and their setpoint. (812)

19. Given a set of plant conditions, determine the response of Pressurizer level.
(R14)(R15)

20. Explainthe operation of SASS as it relates to pressurizer Bevel control. (R31)

21. Given a set oF conditions, determine how pressurizer level control/indication is
affected by a loss of SASS andlor ICCM. {R35)

22. Discuss the use of Pressurizer Saturation Pressure Indication by the operator. {R16}

23. Discussthe forming of a pressurizer steam bubble including any precautionsto be
taken during the evolution. {(R17)

24. Givena completed copy of PT/0/A/201/04 _RC66 Stroke Test apply compare data
taken to acceptance criteria to determine PORV operability. (R18)(R11)

25. Differentiate between a pressurizer steam space leak and a water space leak. {(R32)
26. Givena set of plant conditions, determine the position of the PORV. (813)

27. Given a set of conditions, calculate the expected PORV discharge temperature.
{R34)

28. Givena copy of a Limitand Precautionfrom OP/A/%103/05, Pressurizer Operation,
be able to state the reasonfor that limit and precaution. (818)

29. Apply ITS/SLC's rules to determine applicable Conditions and Required actions for a
given set of Pressurizer conditions. (R24)

OP-OC-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13
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3. {OBJ.R35) Since the pressurizer levels deed through ICCM and the
failure of an ICCM train can occur with SASS out of service {i.e., in
manual), the operator must know how a failure of an ICCM train will
affect pressurizer level control.

a) boss of power (Data Link Failure indicated)with the selected
pressurizer level feeding from the failed train and SASS unavailable.

1) Plasmadisplay indicates DATA LINK FAILURE.
2) i I erlevel fail
3) Pressurizer heaters cut off on low level.
4) HP-120 opens.
5) Pressurizer Emergency High/Low statalarm actuates (bow).
6) Pressurizer HighlLow statalarm actuates (Low).
7) Aux. Shutdown Panel pressurizer level indicates zero.
b) Internalfailure of ICCM or removal from service (testing) by

I&E, with the selected pressurizer level feeding from the affected
train and SASS unavailable.

1} Plasmadisplay indicates DATA LINK FAILURE.
2) Pressurizerlevel “fails as is/ freezes”.

3) Pressurizer heater low level cut off is inoperable.

4) HP-120 respondsto the error {may or may not gnen) between
failed (as is) pressurizer level and pressurizer level setpoint.

5) Pressurizer Emergency HighlLow statalarm is inoperable.
6) ASDP pressurizerlevel failed as is.

c) PzrHeater Bank 2 -Group B Bank 2 heaters are operable when
{(1)2)(8) XSF is powered from the SSF. But if (1}2)(3) XSF is
powered from {1)}2}3)X8 (which it normally is), the pressurizer low
level cut off will prevent operation (assumingthe selected
pressurizeslevel is from afailed ICCM Train).

1) When poweredfrom the SSF, BKZ/Grp B will cutoffat 105.

OP-0C-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13
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Question 270 PNS143503 PNS143503Unit 3 plant conditions:
INITIALCONDTIONS:

Reactor power = 100%
Pressurizer (PZR) Level 1 selected

&
¢ 3HP-120(RC Volume Control) in AUTOMATIC
e SASS in MANUAL

CURRENT CONDITIONS:
« ICCM Train "A" experiences a total loss a power
Which ONE of the following is correct? {.25)

PZR level indication , 3HP-120 , and

A) failslow / fully opens / bothPZR level HighlLow and Emergency Hi/lLow
statalarms actuate.

B} fails asis / controls level as demanded by the failed instrument / the PZR fevel
Emergency High/Low statalarm is inoperable.

C) swapsto Instrument#3 / controls level at setpoint / the PZR level Emergency
HighlLow statalarm remains operable.

D} stays selected to Instrument#t / swapsto Manual / the PZR level Emergency
High/Low statalarm is inoperable.

Answer 270

A. Correct - for power failure to ICCM train with SASS in manual.

B. Incorrect- would be correct for internal failure f testing of an ICCM train with SASS
in manual.

C. Incorrect- SASS is in manual will not select another channel; does try to control -
level at setpoint {HP-120 fully opens); stated statalarm actuates as itshould.

D. Incorrect- does not swap to Manual; and statatarms are still operable (are actuated,;
responding as they should)

288



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 18

Plant conditions:

INITIAL CONDITIONS:
e Unit1,2,&3 DC systems have been separated using OP/06/A/1107/08, Isolation of
DC Systems Between Units

CURRENT CONDITIONS:
o 1CA Battery charger fails

Which ONE of the following will supply power to 1B{A panelboard?
ASSUME NO OPERATOR ACTIONS

A. 1CA Battery

B. 1CS Battery Charger

C. 1DCB bus

D. Unit2 DC bus




OCONEE NRC RO EXAM
06-25-2004

Question 15
T1/G1

058AA1.03, Loss of DC Power
Ability to operate and / or monitor the following as they apply to the Loss of DC
Power: Vital and battery bus components (3.1/3.3).

Answer: A

A. Correct,when the charger fails the 1CA battery will supply the 1DIA
panelboard.

B. Incorrect. 1CS Battery Charger is not normally aligned to the buses. Would be true
if the 1CA charger was out of service.

C. Incorrect. The vital panelboards are not aligned to the units opposite DC bus.

D. Incorrect. With the Unit 1,2,&3 DC systems separated, Unit 2 is unable to supply
power to Unit *

Technical Reference(s):

Proposed references to be providedto applicants during examination: None
Learning Objective: EL-DCD, R4

Question Source: Bank # EL020406

Question History: bast NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehensionor Analysis
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5. Briefly discuss the Vital DC Instrument and Control System operation
including: (R4}

54 Purpose of the System

5.2 Sixtypical loads

5.3 The way power is normally suppliedto the buses

54 How power is supplied inthe event of a chargerfailure.
55 How power may be supplied from another unit.

56 Reasonfor tying DCA and DCB buses together before removing a battery
from service

5.7 The power supplies to Vital 1&C Battery Chargers.
58 Howto perform a battery groundtest.
59 Separating buses between units for ground location.

5.10Location of the batteries, battery chargers, distribution centers, DC
panelboards and Isolating Diode Assemblies.

6. Briefly describethe Essential DC Power System operation including: (R6)
6.1 The normal source of powerto the system.
6.2 Two alternate sources of powerto each bus.
6.3 The loads supplied by the system.

6.4 Locationof the Isolating Diode Assemblies

7. Brieflydiscuss the Power Battery System Operation including: (R7)

7.1 Purposeof the system

7.2 Battery bank and distribution network

7.3 How 250 ¥DC is achieved on the system.

74 Ten loads supplied from the system.

7.5 The location of the battery banks and chargers

7.6 Taking a power battery bank out of service, and the considerations involved.
8. Briefly describe the 230 KV Switchyard DC Power System, including: (R8)

8.1 Purpose of the system

8.2 Batteries, chargers and distribution network

OP-OC-EL-DCD FOR TRAINING PURPOSES ONLY REV.Ilb
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Question37 EL020406 EL020406
Plant conditions:

INITIAL CONDITIONS:

» Unit1,2,&3 DC systems have been separated using OP/0/A/1107/08,
Isolationof BC Systems Between Units

CURRENT CONDITIONS:
e 1CA Battery chargesfails

Which ONE of the following will supply power to 1DIA panelboard? (.25}
(Assume no operator actions)

A. 1CA Battery

B. 1CS Battery Charges

C. 1DCB bus

5. Unit2 BC bus

Answer 37

A

A. Correct

8. Incorrect. 1CS Battery Charger is not normally aligned to the buses.

C. Incorrect. The vital panelboards are not aligned to the units opposite BC bus.

D. Incorrect. With the Unit1,2,&3 DC systems separated, Unit 2 is unable to supply
power to Unit 1

37
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1 POINT
Question 16

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%

CURRENT CONDITIONS:
e Reactor power =40% decreasing
“4A”" Main Steam Line Pressure = 950 psig and slowly decreasing
“1B” Main Steam Line Pressure = 105 psig and decreasing
BOTH Main FDW pumps tripped
RCS Temperature = 505°F and decreasing
Core SCM =0°F
OATC is performing Immediate Manual Actions (IMAS)
BOP is performing a Symptoms Check

Which ONE cf the following is correct?

The BOP operator should perform and the OATC should ___

A. Rule 1 (ATWS/Unanticipated Nuclear Power Production) / complete {MAs

B. Rule2 (Loss of SCM) / Rule IH{ATWS/Unanticipated Nuclear Power Production)

C. Rule 3 (Loss of Main or Emergency FDW) / Rule 1 (ATWS/Unanticipated Nuclear
Power Production)

D. Rule 5 (Main Steam Line Break) / complete IMAs



R —

OCONEE NRC RO EXAM
06-25-2004

Question 16

TG

BE10EAZ2.1, Post-Trip Stabilization

Ability to operate and/ or monitor the following as they apply to the (Post-Trip
Stabilization): Facility conditions and selection of appropriate procedures during
abnormal and emergency operations. {(2.5/4.0)

Answer: B

A. Incorrect, although Rule 1 has the highest priority at this time, it will be performed by
the OATC. Completing iMAs would be correct if the reactorwas shut clown.

B. Correct, the BOP should determine that boss of SCM isthe highest priority
symptom at this time (other than ATWS which will be performed by the OATC).
During performance of IMAs the OATC should determine that the reactor has
not tripped. He should then perform Rule 1{ATWS/Unanticipated Nuclear
Power Production)

C. Incorrect, Rule 3 (Loss of Main or Emergency FDW) would be correct if SCM was
not zero and EFDW was also lost. The second part is correct.

D. Incorrect, Rule 5 (Main Steam Line Break) would be correct if SCM was not zero.
Completing iIMAs would be correct if the reactor was shut down.

Technical Reference(s):

Proposed referencesto be providedto applicants during examination: None
Learning Objective: EAP-EOP - R20, R27

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis
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2. Listthe specific crew responsibilities/functions for each position in the Controt
Room during EOP usage. {(R20}
2.1 Operations Shift Manager
22 STA
2.3 Control Room SRO/Precedure Director
2.4 Additional licensed SRO personnel
2.5 Reactor Operator
A. OATC
B. BOP
26 NEOs
2.7 Alllicensed operators
3. Describethe conditions required for the PD to deviate from approved
procedurewhen using the EQP or an AP. (R30)
4. Describehow "Rules", are performed. {R27)
5. Discussthe use of Parallel Actions when making transfers based on symptoms that
occur when plant conditions change. (R21)
6. Demonstrate the ability to property sequence the EOP Sections based on their EOP
mitigating hierarchy or priority. (R26)
7. Evaluate a set of plant conditions and determine if an EOP transfer shouid take place
based on the Parallel Actions guidance. {R22)
8. Describe the required actions and options in priority the PI> can use if plant conditions
significantly change during EQP usage. (R29)
9. Evaluate"IF/THEN" conditional statements and "AND/OR" logic statements and
determine which ones are applicable during progressionthrough the EOP. (R8)
10. Describe how "{F AT ANY TIME" conditional statements are performed. {R9)
11. Describe how "WHEN, THEN" hold statements are performed. (R28)
12. Compare the use of a "NOTE to that of a "CAUTION" statement. (R10)
13. Describe how "Perform", "Initiate", and "GO TO" statement are performed. (R11}
OP-OC-EAP-EOP FOR TRAINING PURPOSES ONLY REV. Off
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2) If 10 CFR 50.54(x) is invoked:

@ A UnitLogentry shall be made to document the actions
taken and the existence of the conditions requiring the
actions.

by  Notify the NRC Operations Center per 10 CFR 50.72
within 1 hour per OMP 2-14, Notifications.

3) Actions implemented from Oconee Severe Accident Guideline
(OSAG) require invoking 10 CFR 50.54(x).

12. Ensure Abnormal/Emergency conditions are announced on the P.A.
system using Plant Announcement if resources are availabie.

13. The PD does not assume any other duties and shall not operate
controis.

D. Additional Licensed SRO Personnel

1. The PlantSRO, Work Control Center SRO and any other On-shift, or
Off-shift SROs reportto the OSM or PD on the affected unit for
assignment.

2. Ifthe OSM or STA is performingthe OVERSIGHT function, the Plant
SRO may assist in plant operations as directed by the OSM or P,

3. The Plant SRO shall not operate controls or acknowledge alarms if
hefshe is the only person performing the OVERSIGHT function on a
unit.

4. Individualswho do not have a currentor active license shall not be
assigned licensed operator tasks or duties.

E. Reactor Operators
1. Operator-at-the-Controls (OATC)

a) Performalli Immediate Manual Actions and any contingency
actions following a reactortrip from memory.

b) Perform SYMPTOM CHECKS, applicable Rules, and licensed
operator memory items as needed after reactor trip
Immediate Manual Actions are verified.

¢} Maintain in-progress EOP Rules/Enclosures inthe appropriate CR
binder to facilitate STNSRO review.

d) Identify applicable IAAT steps (circle IAAT step number)on the
colored AP/EOP IAAT sheets.

e) Monitorfor conditions of applicable !AAT steps and informthe PD
if conditions are met.

9 Monitor plant parameters during ABNORMAUEMERGENCY
EVENTS.

OP-OC-EAP-EQOP FOR TRAINING PURPOSES ONLY REV. 011
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OCONEE OPERATIONS TRAINING

2. Balance-Of-Plant (BOP) operator

a) Perform SYMPTOM CHECKS, applicable Rules, and licensed
operator memory items as needed after a reactor trip.

b) Maintainin-progress EOP Rules/Enclosures inthe appropriate CR
binderto facilitate STA/SRO review.

c) Identify applicable IAAT steps (circle AAT step number) on the
colored AP/ECP |AAT sheets.

d) Monitorfor conditions of applicable IAAT steps and informthe PD
if conditions are met.

F. Nuclear Equipment Operators

a) Report to the Control Room:
1) Upon entry into specified APs
2) Upon entry into the ECP
3) When directed by the PD during an ABNORMAL EVENT

b) Limitindividual exposures during a LOCA or SGTR to the
EmergencyWorker Exposure Limits.

G. All Licensed Operators
1. All licensed operators are expected to memorize the Licensed Operator

Memory Items contained in OMP1-1& Attachment A.

2.3 EOP layout:
A. Entry Conditions

B. Automatic Actions
C. Immediate Manual Actions

D. SubsequentActions

E Diagnostic Tabs (8) - Diagnostic section that stabilizes the plantand
diagnoses the problem.

1

© N o gk WD

Unanticipated Nuclear Power Production (UNPP)
Blackout {(BO)

Inadequate Core Cooling (ICC)

Loss of Subcooling Margin {(LSCM)

Loss of Heat Transfer (LHT)

Excessive Heat Transfer (EHT)

Steam Generator Tube Rupture (SGTR)

Turbine Building Flood (TBF}

OP-OC-EAP-EOFP
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1 POINT
Question 17

Unit 1 plant conditions:

INITIAL CONDITIONS:
+ Reactor power = 100%
s "1B" Main steamline break in reactor building

CURRENT CONDITIONS:

e "1A” Main Steam Line Pressure = 950 psig and slowly decreasing
"1B" Main Steam Line Pressure = 105 psig and slowly increasing‘é-
BOTH Main FDW pumps tripped
1A MD EFDWP operating
1B MD EFDWP tripped
TD EFDWP operating
Pzrlevel = 0"

Condenser vacuum = 5" Hg and stable
RCS pressure = 2535 psig and decreasing
RCS Temperature = 505°F and decreasing

Which ONE of the following is correct?

RCS overcooling___ been stopped and the

A. has NOT / the TD EFDWP should be tripped

B. has NOT / the 1A MD EFDWP should be tripped

C. has / TBVs should be adjusted to maintain CETCs constant
D

. has / ADVs should be adjusted to maintain CETCs constant



OCONEE NRC RO EXAM
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Question 17
T1/G1

BEOSEA1.3, Excessive Heat Transfer
Ability to operate and/ or monitor the following as they apply to the (Excessive
Heak Tramsfer): Desired operating results during abnormal and emergency

| 8ityatiens. (3.8/4.2)

Answer: A

A Correct, the overcooling has NOT been stopped as indicated by RCS pressure
and temperature decreasing. The TD EFDWP should be tripped. AFIS should
have tripped the TD.

B. Incorrect,first part correct. The overcooling has NOT been stopped as indicated by
RCS pressure and temperature decreasing. The A MD EFDWP should NOT be
tripped. It is feed the intact SG. This would correct if the steam line break was in the
IIBII SG-

C. Incorrect,first part incorrect. The overcooling has NOT been stopped as indicated by
RCS pressure and temperature decreasing. Second part would be correct if
condenser vacuum was greater than 7" Hg.

D. Incorrect, first part incorrect. The overcooling has NOT been stopped as indicated by
RCS pressure and temperature decreasing. Second part is correct. Since
condenservacuum is less than 7" Hg SG pressure will be controlled with the ADVs.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-EHT, R14

Question Source: NEW

Question History: bast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



e

DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES
TERMINAL OBJECTIVE

1. Describe the use of Excessive Heat Transfer (EHT) of the EOP in order to perform
the required actions of a Control Room Operating crew during an event involving an
excessive heat transfer transient and provide the operators guidance to properly use
and understandthe steps within the EHT section of the EOP. (T1)

ENABLING OBJECTIVES

I . Describe the conditions that would require entry into EHT. (R1)
2. Discussthe overall mitigation strategy of EHT. (83)

3. Recognizethat pressurized thermal shock conditions may develop if HPt flow is not
appropriately throttled during an overcooling event. (R2)

4. Recognizethat a transfer to Loss of Subcooling Margin section, following an
excessive heat transfer event, is made pesthe paraliel actions step if any SCM is
reading0°F and HP!I forced cooling is NOT in progress. (R6)

5. Explainthe possible personnelsafety hazard involved with reestablishingfeedwater
to a 8G with a MS line leak; discuss the precautionsthat should be taken before
feeding the SG. (84)

6. Explainthe concern involvedwith reestablishingfeedwater to an intact SG that is dry.
(R5)

7. Describethe bases for securing the RBS System when RB pressure <10 psig if the
Reactor Building radiation levels are normal. {R7}

8. Explainthe basis for cautions, notes and major steps in EHT. (R8)

9. Given plant conditions, determine appropriate actions based on EHT section of the
EQP. (813)

10. Given plant conditions, determine appropriate actions based on Rule 5 (MSLB).
(R14)

11. Define"Pressurized Thermal Shéck". (R10)

12. Explainwhy the NDT curve does not have to be violated to run the risk of brittle
fracture to the reactor vessel. (RI1 1)

13. Given plant conditions, demonstrate the ability to determine any Rule 8 (PTS)
requirements. (R12)

OP-OC-EAP-EHT FOR TRAINING PURPOSES ONLY REV. 13
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1 POINT
Question 18

Unit I plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%

CURRENT CONDITIONS:
+ Loss of Main FDW
e Lossof ALL EFDW

Which ONE of the following is correct concerning the first hour of this event?
ASSUME NO OPERATOR ACTIONS TAKEN

A. PZR level wiil initially decrease and then stabilize at approximately 220".

B. Decay heat will initially be removed via TBVs and then by the PORYV cycling.

C. RCS pressure will initially decrease and then stabilize at approximately 2155 psig.

D. ES channels 1 and 2 will initially actuate on low RCS pressure and eventually ES
channels 3-6 may actuate on high RB pressure.
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Question 48
_T1iG1

BEO4EA1.1, Inadequate Heat Transfer

Ability to operate and/ or monitor the following as they apply to the (Inadequate
Heat Transfer): Components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and
manual features. (4.4/4.2)

Answer: B

A. Incorrect, PZR level will initially decrease on the reactor trip. After the trip the RCS
will heat up due to no water feeding the SGs. This will cause PZR level to increase,
eventually going solid.

B. Correct, decay heat will initially be removed via TBVs and then by the BORV
cycling. Until the existing water is steamed from the §Gs the TBVs will remove
core heat. After the 8Gs are dry the RCS will heat up and pressurize until the
PORYV lifts. The PORV will continue to cycle removing decay heat until RCS
inventory is depleted.

C. Incorrect, RCS pressure will initially decrease on the reactor trip due to PZR level
decreasing. After the trip the RCS will heat up due to no water feeding the SGs. This
will cause PZR level lo increase, eventually going solid. As a result RCS pressure
will also increase.

D. incorrect, although RCS pressure will initially decrease on the reactor trip it will not
decrease to the ES channel 1&2 actuation setpoint. Eventually while the PORV is
cycling the QT will rupture and which will put steam inthe RB. RB pressure may
increase to the ES 1-6 actuation setpoint on high RB pressure.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-LOHT, R24

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



e

DUKE POWER
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OBJECTIVES

TERMINAL OBJECTIVE

1.

Describethe use of Loss of Heat Transfer tab of the Emergency Operating
Procedure in order to performthe required actions of a Control Room operating crew
in an event involving a loss of heattransfer. (TI)

ENABLING OBJECTIVES

1. Describethe conditionsthat would require entry into LWT. {R23)

2. Discussthe overall mitigation strategy of LHT. (R24)

3. Explainthe basisfor cautions, notes and major steps in LHT. (R29)

4. Given plant conditions, determine appropriate actions based on Rule 3 (Loss of Main
or EFBW). (R26)

5. Given plant conditions, determine appropriate actions based on Enclosure 5.27
(Alternate Methods For Controlling EFBW Flow). {R30}

6. Given plant conditions, determine appropriate actions based on Enclosure 5.26
(Manual Start of the TDEFDWPT). (R29)

7. Describe, in general, the correct method for establishing SG feed supplied by the
CBPs in order to maintain system temperatures until EFDW can be restored. (R6)
7.1 Recognizethat "CBPs available" implies that CBPs should be started {if not

already running) if system conditions allow.

8. Explainwhy an excessive RCS cooldown would result when feeding $Gs with the
CBPs if a level were established. (R7)

9. State when and how HP! forced cooling should be initiated following a loss of all
sources of feedwater. (R1)

10. Given plant conditions, deternine appropriate actions based on Rule 4 (Initiation of
HPI Forced Cooling). (R28}

114. Recognize that limiting the number of running RCPSs to one per loop can reduce heat
inputto the RCS. (R2)

12. Describe the basis for securing all but one RCP when in the HPf forced cooling
mode. (R10)

13. Explainwhy the RCS high point vents must be opened if HPi cooling is not effective.
(R19)

OP-OC-EAP-LOHT FOR TRAINING PURPOSES OMLY REV. 11a

Page 6 of 30



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question19

Unit 1 plant condition:

INITIAL CONDITIONS:
« Withdrawing Control Rods (CRs) to ECP

CURRENT CONDITIONS:
¢ 1SA-02/B-7 (NI 2 Rod Withdrawal Inhibit)

Which ONE of the following is correct?

This alarm actuatesat____ DPM startup rate and the operator is requiredto
A. 1/ initiate emergency boration

B. 2 | initiate emergency boration

C. 1 | insert CRs until alarm clears

D. 2 / insert CRs until alarm clears



OCONEENRC RO EXAM
06-25-2004

Question 19
T1/G2

001AG2.4.31, Continuous Rod Withdrawal
Knowledge oF annunciations alarms and indicationsand use of the response
(instructions.(3.3/3.4)

Answer: D

A

Incorrect, first part incorrect. Rod Withdrawal Inhibit Statalarm comes in at 2 DPM. 1
DPM is the procedural SUR limit. Second part incorrect. Emergency boration is not
required. Rule 1 {ATWS/Unanticipated Nuclear Power Production) does require
emergency boration.

Incorrect, first part correct. Second part incorrect. Emergency boration is not
required. Rule 1 (ATWS/Unanticipated Nuclear Power Production) does require
emergency boration.

Incorrect, first part incorrect. Rod Withdrawal Inhibit Statalarm comesin at 2 DPM.
Second part correct. 1 DPM is the procedural SUR limit. Alarm Response Guide
directs the operator to insert CR to clear the alarm.

Correct, Rod Withdrawal Inhibit Statalarm comes in at 2 DPM. Alarm Response
Guidedirects the operator to insert CR to clear the alarm.

Technical Reference(s):

Proposed referencesto be provided tu applicants during examination: None

Learning Objective: IC-NI, R12

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis
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TRAINING OBJECTIVES
TERMINAL OBJECTIVE

At the completion of this lecturethe studentwill be able to explain the principles of
operation, the output functions and the components used in operating the out of core
Nuclear Instruments.

ENABLING OBJECTIVES

1. Describe the purposes of Nuclear Instrumentation. (R4}

2. Explainthe TWO neutron reactions utilized at ONS for detection of thermal neutrons,
and why these reactions with "target nuclei" are necessary in order to monitor neutron
flux. (R2)

3. ldentifythe TWO adverse environmental conditionsthe Gamma-MeticsNis are
designedto withstand. (R3)

4. Discussthe ranges of the Source and Wide Range detectors and the location of the
detectors with respectto the care. (R4)

5. Explainthe type of detector utilized by the Source and Wide Range, including how
these detectors operate. (R5)

6. Explain how sensitivity is increased inthe Source Range Instruments. (R&)

7. Identifythe fact that at ~ 4E-3% power, the Wide Range circuitry "swaps over"from a
"pulse counting” mode to the Campbelling mode of operation in order to derive
Reactor power and explain why this B necessary. {(R7)

8. Explainwhy the Source range detector is NOT de-energized during power operation
when the Source Range is overranged. {R8)

9. Discussthe fact that alpha, gamma, and neutron pulses are produced in an
Uncompensated Fission chamber and exptain how and why the circuitry distinguishes
between these sources. (R9)

10. Identifythe outputs from the Source and Wide Range Signal Processor. {R10)

11. Concerning the High Startup Rate Rod Withdrawal Inhibit:
111 List the source(s) which may provide input te the Inhibitcircuitry. (R1 1D

11.2 T he setpoint associated with the inhibit, including the pointatwhich the
signal resets. {(R12} :

11.3 The function provided bythe Inhibit. (R13}

OP-OC-fC-N¥ FOR TRAINING PURPOSES ONLY REV. 12
Page 6 of 37




DUKE POWER OCQNEE OPERATIONS TRAINING

(1) Dixon's will indicate power level and Rate of
Change (-1 to +7 DPM) for Ni-1,2,3,& 4 SR and
WR.

() NI-1,2,3,& 4 SR meters are grouped
together and NI-12,3,& 4 WR meters are
grouped together.

(i) Ni-1,2,3,& 4 Wide Range meters are
designated as PAM indication.

(i)  The signal from NI-3 WR is also fed to a
new safety related chart recorderon VB2

(d) Chessell Recorderon UB1
(€) Scalar output (random pulse) to Refueling Booth area
(f) Providesfer the following control functions:

(1 (Obj. R11,12,43)High Startup Rate Rod
Withdrawal Inhibit which stops outward rod
motion inthe event a SUR 2 2 BPM. (resets at

.5 DPM.) (Referto Handout OC-IC-NI-7)

2 this wil

section df respective RPS cabinet (Al, BI, C1,
D1)

T
; 0

d) (Ob]. R16) Isolator

1) All outputs from the Signal Processor passthru an Isolator. The
purpose of the isolator is to isolate the Signal Processorfrom a

"downstream"fault in one of the output devices.

2.3 ){Obj. R5} Power Range Instrument Channels(Ni-5, 8, 7, 8 & 9) (Refer to OC-
IC-NI-8)

A. The Power Range covers over two decades from 1% to 125% power.

B. Fouridentical, independent channels to provide redundancy for input to the
reactor protective system.

CP-QC-IC-NI FOR TRAINING PURPOSES ONLY REV. 12
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OCONEE NRC RO EXAM
06-25-2004

_ 1 POINT
Question 20

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%

CURRENT CONDITIONS: o
o Reactor power = 3% decreasing |

¢ Rod 6 Group4 indicates 63% withdrawn
e Al other Control Rods indicate fully inserted

The reactor operator should performwhich ONE of the following required actions?
A. Notifythe SRO to GO TO UNPP Tab.

B. Insertregulating rods to the IN LIMIT.

C. Open 1HP-24/25 (1A/1B HPI BWST SUCTION).

D. Dispatch an operatorto open 600V CRD breakers.



OCONEE NRC RO EXAM

06-25-2004
Question 20
T1/G2
@9@A€32.4.6, iﬁdperable/Stuck Control Rod '
KReWle N : )

Answer: C

A. incorrect, if reactor power was > than 5% the OATC would perform Rule 1, which
would have the QATC “Notify the SRO to GO TO UNPP Tab”. Because reactor
power is < 5% Rule 1 is not performed.

B. Incorrect, if reactor power was 2 than 5% the OATC would perform Rule 1, which
would have the OATC “Insert regulating rods to the IN LIMIT". Also the RNO step for
Step 1 of Subsequent Actions would performthis step if the CRDs are energized.

C. Correct, the first step of subsequent actions will direct the opening of 1HP-
24/25 if all control rods are not fully inserted. Rule 1is not entered because
reactor power is less than 5%.

D. Incorrect, if reactor power was 2 than 5% the OATC would perform Rule 1, which
would have the OATC “Dispatch an operator to open 600V CRD breakers”. Aiso the
RNQO step for Step 1of SubsequentActions would perform this step ifthe CRDs are
energized.

Technical Reference(s). EQP, SubsequentActions

Proposed referencesto be provided to applicants during examination: None
Learning Objective: EAP-SA,R1

Question Source: NEW

Question History: bast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES

TERMINAL OBJECTIVES

I - Be ableto describe howto properly perform or verify each step in Immediate Manual

Actions and Subsequent Actions of the EOP.

Be able to explain the bases behind specified steps contained in Immediate Manual
Actions and Subsequent Actions, of the EOP.

ENABLING OBJECTIVES

1.

State the initiating events or entry conditions which the EOP is designed to provide
the guidance for placing and maintainingthe reactor ina safe condition following that
event, i.e., the purpose of the EOP (R21)

Be familiar with the Automatic Systems Actions listed inthe EQP. (R23)

Recognize that the Immediate Manual Actions and Symptom Checks of the EOQ
shall be performedfrom memory and be able to state these actions. (R24)

Given a set of conditions be able to determine: {R1)
4.1 If the reactoris properly shutdown
4.2 Operator actionsto be taken if reactor power B> 5%
4.3 Operator actions to be taken if a stuck rod has occurred

4.4 When RCS borationfrom the BWST can be secured when the reactor was
not properly shutdown

Describethe following: (R2)

5.1 Operatoraction to trip the Main Turbine and howto determine the Main Turbine
has actually tripped.

5.2 Howto remove the Main Turbine from operation if all the stop valves don't close
upon trip actuation

5.3 THe significance of ensuring that the Main Turbine and Generator trips for
"Normal' post trip mitigation of a reactor trip

Given a set of conditions determine if ICS is properly controlling Main FDW following
a reactortrip. (R4)

Explainwhy the flow rate to establish the usual posttrip SG fevel setpoint for natural
circ. could be boo high, what indicationswould alert the operator to this condition; and
for given plant conditions explain the proper actions that should be taken. (R6)

OP-OC-EAP-SA FOR TRAINING PURPOSES ONLY REV.10
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DUKE POWER OCONEE OPERATIONS TWINING

36 IMA's
A. Depressthe REACTOR TRIP pushbutton

1. The operator will depress the manual reactor trip pushbutton even if the
reactor is already tripped and observe Pl indicationto ensure that the
rods have inserted.

B. (OBJR1}Verify reactor power < 5% FP and decreasing
1. Nl's are checked to performthis step
2. IfANY Power Range Ni is > 5% then perform the RNQ
RNO: GO TO Rule 1 (ATWS/Unanticipated Nuclear Power Production).

a) (OBJ R1) After the UNPP section is complete a transfer back to SA
will occur.

Question:

When can boratisn of the RCS be stopped following an ATWS, or if a reactortrip has
occurred and all rods are not inserted but reactor power is < 5%7?

ANSWER:

Duringan ATWS When PR NIs are not 2 5% 0r an unexpected increase in neutron flux
is not observed a maximum addition of boronto the RCS is performed. WHEN 2 1%
SDM is established, THEN stop boron addition. (Step 14 of Rule 1)

Duringan ATWS when PR Nls are 2 5% a manual rod insertion is begun and
emergency boratisncommenced. The RO will direct the PD to enter the UNPP tab. The
UNPP tab will allow threttling of HPI per Rule 6, (HPI Throttling Limits) if all of the
following criteria are met:

Rx power is < 1%
Cae SCM >0
Pzrlevel > 100" [180" acc]

!jU'riﬁg a stuck rod event, a maximum boration is Started . Step 4.14 of the SAs inthe
RNQ columnwill direct the operator to Encl 5.5 Pzr and LDST Level control where step
12 will allow the boration to stop if alt of the following criteria are met:

Makeup from the BWST is NOT required
LDST level is > 55inches

All control rods inserted

Cooldown plateauNOT being used
Then 1 HP-24 and 1HP-25 can be closed

OP-0C-EAP-SA FOR TRAINING PURPOSES ONLY REV.10
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OCONEE NRCRO EXAM
06-25-2004

1 POINT
Question 21

Which ON€ of the following is correct?

decade(s) of overlap betweenthe Source Range (SR) and Wide Range (WR) is
required before the SR is

A. One | overranged
B. One / de-energized
C. Two / overranged

D. Two / de-energized



OCONEE NRC RO EXAM
06-25-2004

Question 21
T1/G2

032AA2.04, Loss of Source Range Nuclear Instrumentation

Ability to operate and f or monitor the following as they apply to the LOSS of
Source Range Nuclear Instrumentation: Satisfactory source-rangefintermediate-
ranae overlap (3.1/3.5)

Answer: A

A. Correct, one decade of overlap between the Source Range (SR) and Wide
Range (WR) is required beforethe SR is over ranged.

B. Incorrect, first part is correct. Second part was correct for the old Nis. The newNls
do not require the SR to be de-energized at high power.

C. Incorrect, first part incorrect. Two decades were required between the SR and IR
before the new NIs were installed. Second part is correct.

D. Incorrect, first part incorrect. Two decades were required between the SR and {R
before the new Nis were installed. Second partis incorrect. Second part was correct
for the old NIs. The new Nis do not require the SR to be de-energized at high power.

Technical Reference(s): PT/0600/030

Proposed references to be provided to applicants during examination: None
Learning Objective: RT-CM02, R5

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER _ OCONEE OPERATIONS TRAINING

OBJECTIVES

Terminal Objective

1. Utilizing Operating Procedures, discuss a reactor startup from subcriticalwith all

Safety Rods withdrawn to power operation of approximately 3%orated power.

Enabling Objectives

1.
2.

Explain the requirements for making MODE changes during the startup. {R1}

Discuss the requirements and roles and responsibilities as specified in
OP/0/A/1102/26, Pre-job Briefing, enclosure: Pre-job Brief for Reactor Startup. (R2)

Explainthe use of a 1/M plot conducted per the Reactivity Balance Procedure from
the point of alt Safety Rods out to close-out of the 1/M plot. (R3)

Explain how the regulating control rods are withdrawn to achieve criticality in
accordance with OP/1/A/1102/01, Controlling Procedure for Unit Startup. (R4)

4.1 State the proper actions that should be taken in the event the SRO becomes
unavaitabte during the approach to criticality.

4.2 Recognizethatthe RO is required to announce all manual reactivity changes
(rods, water, acid, etc.) to the SRO and receive repeat-back priorto making the
reactivity change.

43 State the proper actions that should be taken inthe event th'af a éféble SUR of 1
DPM is exceeded. , :

44  State the proper actions that should be taken inthe event criticality cannot be
achieved within + 0.75% AWK of the ECP.

Discuss the use of control room instrumentationto achieve criticality in
accordance Wlth OP/1/A/41102/01, Controlling Procedurefor Unit Startup (R5)

51 Verify proper overiap between the operating rod groups (Regulatmg Rod
Groups 5-7) while on the approach to criticality using the OAC and the
Control Rod Position Indication Panel.

52 . Recogmze instrument responsesthat indlcate cntlcality has been
L achieved : N

53 Verify proper overlap between Source Rangelndlcation and the Wide
Range Indicationwhile on the approach to criticality.

Discuss the recording of Critical data per Operating Procedures. (R6)
6.1 Why critical data is recorded.
6.2 Why the data is recorded at.01% power.

OP-OC-RT-CMOC2 FOR TRAINING PURPOSES ONLY REV. 02k
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 22

Unit 1 plant conditions:
» 13A-3/B6 (FIRE ALARM) actuates
« Operator respondsto the fire alarm cabinet:
» ACKNOWLEDGE switch is depressed
» Alarm remains in the alarm state
Which ONE of the following describes the operator's FIRST (next) response?
A. Dispatch an operator to the location of the alarm.
. Dispatch the Fire Brigade to the location of the alarm

B
C. Notifythe OSM and STA to report to the control room
D

. Referto the Fire Plan and RP/1000/29, Fire Brigade Response.
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OCONEE NRC RO EXAM
06-25-2004

Question 22

KROWiedge of the reasons for the following responses as they apply to the Plank

THG? _
gB7AK3.04, Plant Fire on Site: “
_F4f8 5n Site: Actions.contained in.EOP for plantfire on site (3.3/4.1)

Answer: A

A. Correct -the first response of the RO after acknowledging the fire alarm
cabinet is to dispatch an operator to the location of the alarm and verify the
validity of the alarm.

B. Incorrect- This I8 an action but not the first action

C. Incorrect- This is an action but not the first action

D. Incorrect- This is an action but not the first action

Technical Reference(s): 1SA-3/B6 FIRE ALARM

Proposed references to be provided to applicants during examination: None
beaming Objective: IC-FDS, R06

Question Source: Bank # 1C040606

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER : OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES

TERMINAL OBJECTIVE

1. Describe the basic design and operation f the fire detection systems used at
Oconee Nuclear Station.

2. Describe proper response of a non-licensed or a licensed operator following the
receipt of a fire alarm.

ENABLING OBJECTIVES

State the purpose of the plant, SSF and KHS fire detection systems. {(Rt1)

» W

Briefly describe the two types of detectors utilized inthe ONS fire detection system,
including: (R2)

4.1 The advantages and disadvantages of the ionization type fire detectors

5. Briefly describe the design and operation of the plantfire detection system. (R3)

5.1 The operation of the neon bulbs located in the ionization type fire detectors.

6. Listthe general types of areas inthe plantthat are covered by the plant fire detector
system. (R4)

7. Briefly discuss the proper actions of the operator sent to investigate a fire alarm on
the plantfire detector system. (R5)

8. Discuss brieflythe proper actions and the reasonsfor these actions ofthe
control room operator, should the fire alarm annunciator in the control room
sound. (R6)

8. State the location of the SSF Fire Alarm Control Unit. (R7}
10. State the eight zone locations monitored by the SSF fire detection system. {R8)
11. Briefly describe the design and operation of the SSF fire detection system. (RS)

12. Describe how to determine the location of a fire from the SSF Fire Alarm Control Unit.
(R10)

13. Briefly describe the design and operation of the Keowee Hydro Station fire detection
system. (R11)

OP-GC-IC-FDS FOR TRAINING PURPOSE'S ONLY REV. 09
Page 5 of 20



DUKE BOWER OCONEE OPERATIONS TRAINING

1) Reactor Building (RCP oil flash point is below RCS
temperature)

2) Operator Kitchens
3) Laundry
4) MTOT
¢). Is Normally Unoccupied
1} Chemical storage
2) Storage areas.
d) Areas specifically required to be monitored by NRC regulations.
E. (Obj R5, R6) Operator Alarm Response

1 FireAlarm is received inthe control roomvia 1(3) SA-03 / B-6, FIRE
ALARM.

a) No automatic actions associated with the alarm actuation itself.
2. Monitor the alarm cabinet to determine the cause of the alarm.

3. Pushthe ACKNOWLEDGE switch at the fire alarm cabinet to silence
the audible alarm.

4. If more than one alarm or trouble condition exists, use the
PREVIOUS/NEXT switch to scroll through ail alarms to determine the

affected areas or detectors.

5. Ifone or more detectors are in alarm, dispatch an operator to
survey the immediate areato determine the cause oFthe alarm.

NOTE: The operator should be aware that since the system uses
particie d combustion detectors, there may not be "visible™
smoke if a fire exists (in the incipientphase). Therefore, if no
cause for the alarm is readitly apparent, someone should
remain in the area for sufficienttime to assure that nofire
exists.

6. Ifafire does exist, the operator will notify the Control Room and/or
perform actions to mitigate the situationthat can be safely
accomplished.

7. Control Room Operator Action after local status report of a fire / valid
alarm: -
a) Notifythe Control Room Supervisor.
b) Referto RP/O/A/1000/01 (EmergencyClassification procedure)

¢) Referto the Fire Planfor specific information concerning the fire
location.

OP-GC-IC-FDS FOR TRAINING PURPOSES ONLY REV. 09
Page 12 of 20



Question95 1C040606 [C040606
Unit 1 plant conditions:

o 1SA-3/B6 FIRE ALARM, actuates
Operator responds to the fire alarm cabinet:
¢ ACKNOWLEDGE switch is depressed
¢ Alarm remains in the alarm state

Which ONE of the following describes the operators FIRST (next) response? (.25}
A. Dispatch an operator to the location of the alarm.
B. Dispatchthe Fire Brigadeto the location of the alarm

C. Notifythe OSM and STA to report to the control room.
0. Referto the Fire Plan and RP/1000/29, Fire Brigade Response.

Answer 95

A

A. Correct- the first response of the RO after acknowledging the fire alarm cabinet isto
dispatch an operator to the location of the alarm and verify the validity of-the alarm.

B. Incorrect- This is an action but not the first action

C. Incorrect - This is an action but not the first action

D. Incorrect- This is an action but notthe first action

103



QCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 23

Unit B plant conditions:

INITIAL CONDITIONS:
* Reactor power = 100%

CURRENT CONDITIONS:
¢ Hazardous material release requires Control Room evacuation

Which ONE of the following is correct?

Borated water from the is added to the RCS to ensure adequate shutdown
margin while at the ASDP.

A. SFP / cooling down to 532°F
B. BWST / cooling downto 532°F
C. SFP / maintaining normal posttrip conditions

D. BWST / maintaining normal post trip conditions
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OCQNEE NRC RO EXAM
06-25-2004

Question 23
T1/G2 . .

068AK3.17, Control Room Evacuation:
Knowledge of the reasons for the following responses as they apply to the

Answer: D

A. Incorrect, SFP is not used when controlling from the ASDP. This would be correct for
controlling from the SSF. Second part is incorrect. A cooldown should not be
initiated from the ASDP.

B. Incorrect, first part correct. Second part is incorrect. A cooldown should not be
initiated from the ASDP.

C. incorrect, SFP is not used when controllingfrom the ASDP. This would be correct for
controlling from the SSF. Second partis correct.

D. Correct, AP/38 (Control Evacuation) directs that 1HP-24 be openedto borate
the RCS from the BWST to ensure adequate SDM. AP/& directs the operator to
maintain normal post trip conditions for the ASDP. A cooldown should not be
initiated from the ASDP.

Technical Reference(s). AP/08 (Loss of Control Room)

Proposed references to be provided to applicants during examination: None
Learning Qbjective: EAP-APG, R91

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis

Couldnotwrite a discriminating question based on this KA. The sequence of
steps in the Loss of ControlAQ is notsignificant. Randomly picked another KA
from applicable AK3 KAs. Contacted Gerry Laska on 4/5/04 to discuss the
selected KA. Mr. Laska was satisfied with our randomly selected KA.



DUKE POWER OCONEE OPERATIONS TRAINING

G. Locate and identify the answers to specific questions on applicable limits,
cautions, notes, etc., within the procedures

3.5 Inaddition, become familiar with the content of each so as to be able to answer
guestions relatingto general systems alignments, available operator controls
and instrumentation, and the bases for specific actions.

4. Given acopy of AP*/A/1700/05, 06, 08, 10, 11, 13, 14, 16, 18, 22, 23, 24, 25, 27,
and 2000/02, walkthrough steps, tocate equipment, instrumentationand controls
outside the Control Room referredto inthe AP. Especially address those devices,
which require manual operation. (R9)

5. Explainthe basisfor limits, cautions, notes and major steps inthe AP. (R6)

6. Givena set d parameters, determine if immediate Rx trip criteria is met for applicable
AP's and QMP guidance. {R¥)

7. Discuss major mitigation strategy associated with each AP. (R8)

8. Withoutthe use of reference, when an AP is requiredto be utilized by the
operator be able to demonstrate the following: {R9}

81 State the Entry Conditions and Immediate Manual Actions inthe AP.
82 Explainthe basisfor limits, cautions, notes and major steps Inthe AP.

8.3 Based on plant data received, summarize proper operator actions and
strategies required in the AP to mitigate the abnormal plant condition.

84 Utilizingavailable operator controls and Instrumentationboth inside and
outsidethe control room interpretthe indications and take proper actions
perthe AP that should mitigate the abnormal condition.

85 Provide properdirectionsto operators and supporting groups performing
actions of the AP outside the control room.

OP-OC-EAP-ARPG FOR BRAINING PURPOSES ONLY REV. 05a
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 24

Unit 3 plant conditions:
e Reactor power = 3%
+ Shutdown in progress

Which ONE of the following is required if IA is valved into the RB?

An operator must be stationed in and constant communication with the
Control Room

A. the immediate vicinity of the outside RB isolationvalve / is NOT required.

B. alow dose waiting area just outside the East Penetration Room / is NOT required.

C. the immediate vicinity of the outside RB isolation valve / is required.

D. a low dose waiting area just outside the East Penetration Room / is required.



QCONEE NRC RO EXAM
06-25-2004

Question 24
- T1/G2

069AG2.1.2, boss of Containment Integrity
Knowledge of operator responsibilities during all modes of plant operation.

@oM _

Answer: C

A. Incorrect,first part correct. Second part incorrect. The operator is required to be
stationed near the valve in constant communication with the Control Room.

E. Incorrect, both parts incorrect. The operator is required to be stationed near the
valve in constant communication with the Control Room.

C. Correct, IA may be valved in at this time if compensatory actions are taken per
T8 3.6.3 and Compressed Air procedure. The operator is requiredto be
stationed near the valve in constant communicationwith the Control Room.

D. Incorrect,first part incorrect. Second part correct. The operator is required to be
stationed near the valve in constant communication with the Control Room.

Technical Reference(s). OP/0/A/M1106/027 [CompressedAir) Encl. 4.2 {Valving IATo
RB While Containment Integrity Is Required)

Proposed references to be provided to applicants during examination: None
Learning Objective: SSS-IA, R14
Question Source: Bank # SS5041402

Question History. Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

10. ForPT/0/B/0170/012 Primary Instrument Air System Air Quaility Test, describe:
(R49}.

10.1 Test purpose
10.2 Test performance

11. Given a copy of PT/0/B/0170/012 PIA System Air Quality Test, and a set of data,
determine if acceptance criteria is met. (R50)

12. When given the position of the Unloading Valves and Discharge Feather Valves
determine whether a Worthington Backup IA compressor is running loaded or
unloaded. {R2)

Z3. Describe the normal and alternate cooling water supplies to the Backup IA
Compressors. (R3)

14. Explainthe purpose of the BackuptA aftercoolers inthe tA System. (R4)
15. Identify the cooling water supply to the Backup IA Compressor aftercoolers. (R5)

16. Explain the purpose of the air receiver tanks in the IA System, and why it B important
to periodically blow down the receiver banks. (R6)

17. Explainthe purpose of the air dryers inthe 1A System. (R7)

48. Discussthe Backup A Compressoroperation for the following switch positions: {R8)
18.1 BASE
18.2 OFF

18.3 STANDBY-1
18.4 STANDBY-2

19. Locatethe three alarms on the Backup IA Compressor Control Panel, and explain,
what each means. {R9)

20. Describethe two functions of the reset button on the Backup IA Compressor Control
Panel. (R10)

21. Explainthe function of the transfer switch on the Backup 1A Compressor Control
Panel. (R11)

22. Discuss any precautions that must be exercised when IA is valved into the
Reactor Building, if containment integrity is required. {(R14}

23. Explainthe purpose for the Auxiliary Instrument Air System.(R37)

24. Explain how the AIA system is protected against leaks, which may occur on the
original IA system. (R38)

OP-OC-888-iA FOR TRAINING PURPOSES ONLY REV. 13
Page 9of 50



DUKE POWER OCONEE OPERATIONS TRAINING

3. {Obj. R14) Valving in IAto RB (when containmentintegrity
. required)

a) AnytimelA isvalved into RB(lA-80 & IA-81 opened), when
containment operabilityts required (MODE 1,2,3 & 4), an
operator must be stationed at or near {A-80 to close the valve,
if ES actuation occurs. Constant communication with the
control room is required.

1} When necessaryto open these valves ConditionA of T.S.
3.6.3 will be entered prior to the opening of [A-81 when

Containment Operability is required. When the inside
Containment Isolationvalve is open and a personis
stationed at the outside Containment Isolationvalve in
constant communicationwith the control roomni the
conditionis limited to < 4 hours. The condition will be
exited after IA-91 has been closed.

b) When IA needs in RB have ended, both valves must be closed.

¢} Whenvalving in IAto RB, valve in slowly to prevent causing a
sudden drop in Aux. Bldg. lA pressure.

22 Auxiliary Instrument Air (AlA) System

A. (Ohj. R37) The AlA system provides a reliable source of instrument air to
— selected components during a loss of IA. The components selected are
based on maintaining operations, which minimize operator burden and Unit
transients while reaching, and maintaining a safe shutdown.

a) Phis systemwas designed to maintain a supply of instrument air to
components during two basic failure modes involvingthe (A
System: (OC-558-|A-8)

1) bine breaks with demands which exceed the A System
capacity, and

2) Load sheddingof IA System equipment's electrical power
supplies.

B. Load Shed (Protectionfrom loss of AC power)

1. The compressorsare powered from non-load shed power supplies:
a) Unit1 compressorfrom 1XP
b} Unit2 compressorfrom 2XP
¢) Unit 3 compressorfrom 3XP

2. The air dryers are also powered from non-load shed sources:
a) Unit1 from 1KC
b) Unit2 from 2KC
c) Unit3from 3KC

c X f INING PURPOSES ONLY REV. 13
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Question43 SSS5041402 SSS041402
Unit 3 piant conditions:

* Reactor power = 3%
¢ Shutdown in progress

Which ONE of the following is correct for the above conditions?{.25)
A may...

A. not be valved into the RB at this time.

B. not be valved into the RE until MODE 4 is reached.

C. be valved into the RB for up to twelve hours if an operator is stationed near the
outside RB isolation valve and in constant communication with the Control Room.

D. be valved into the RB for up to four hours if an operator is stationed near the
outside RB isolationvalve and in constant communication with the Control Room.

Answer 43
18]

Incorrect, see D.

Incorrect, see D.

Incorrect, , IA may be valved in at this time if compensatory actions are taken per TS
3.6.3 and R&R procedure. It can be inthis configurationfor up to 4 hours not 12..
Correct, IA may be valved in at this time ifcompensatory actions are taken per TS
3.6.3 and R&R procedure. It can be Inthis configuration for up to 4 hours.

o O0w»



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 25

Unit 1 plant conditions:
¢ Reactor power = 100%
e EFPD =138
Which ONE of the following can the operator use as an indication of failed fuel?

A. Increasein RCS DEI

B. Increasein RCS Tritium

C. Decrease in Xenon 133/135 ratio ; ;=
) }"\I‘ 'l;‘—
D. Decrease in lodine 1311133 ratio M o .ii{ung,.»
T et
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OCONEE NRC RO EXAM
06-25-2004

Question 25
T11/G2

076AA1.04, High Reactor Coolant Activity:
Ability to operate andlor monitor the following as they apply to the High Reacto¥F

Caoolant Activity: Failed fuel-monitoring equipment (3.2/3.4)

Answer: A

A. Correct, lodine 131133 ratio will increasewith clad failure and total lodine
activity will increase. This will resultin an increase in DEI.

B. Incorrect, The majority of Tritium inthe RCS results from B-10 and Li-7 reactions.
These reactions are external to the fuel.

133 135

C. Incorrect, Xenon 1331135 ratio will increase with clad failure. . Xe '™ and Xe ™ show
a spiking characteristic similar to lodine during RCS transients. This relationship will
provide indication of fuel condition priorto lodine presence in the RCS.

D. Incorrect, lodine 131/133 ratio is not used to determine failed fuel

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: CH-RC,R8, 7, and 10

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE BOWER OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES
TERMINAL OBJECTWE

The student will be able to describe the various sources of and radiations emitted by
radionuclide at Oconee Nuclear Site, and to recognize the various radiochemical
analyses used to detect their presence and quantity.

ENABLING OBJECTIVES

1. State the three (3) principle radionuclide formed by activation of makeup water
components and describe how they are formed. (R2)

2. Describethe production, decay, and concerns of Nitrogen-16. {R1)

3. State the two (2) primary sources & and four (4) concerns associated with Tritium.
(R3)

4. State the two (2) radionuciide which presentthe principal concernto RB entry during
shutdown and describe the som e of each. (R4)

5. State five (5) principie radionuclide produced by the fission process and explain why
each is a concern. (615)

6. Explain why iodineratio can be used to verify the presence of fuel cladding
leaks. (R6}

7. Define Dose Equivalent lodine (DEI) and state when it can become a concern.
(R7)

8. State where procedural guidance can be found concerning DEI. {R8)
9. DefineE-bar, and explain why it is determined. (R9)

10. Concerning AP/700/21, High Activity in the RCS: (R10)
10.1 State the Entry Conditions and immediate Manual Actions in the AP.
10.2 Explain the basis for limits, cautions, notes and major steps inthe AP.

15.3 Based on plant data received, summarize proper operator actions and
strategies required in the AP to mitigate the abnormal plant condition.

10.4 Utilizing available operator controls and instrumentation both inside and outside
the control room interpretthe indications and take proper actions per the AP that
should mitigate the abnormal condition.

10.5 Provide proper directions te operators and supporting groups performing actions
of the AP outside the control room.

OP-OC-CH-RC FOR TRAINING PURPOSES ONLY REV.06
Page 6 of 18



DUKE BOWER QCQNEE OPERATIONS TRAINING

4) lodineis hazardous because it is selectively absorbed by and
concentrated in the thyroid.

5) Analyses of the iodine concentrations inthe RCS can also
be usedto determine or verify fuel clad failure.

(@ Radiolodine enterthe RCS from either the fission of
tramp uranium, from clad defects, or by diffusion

through the cladding.(recoil)

() ' and I'™ are the two fongest-ived iodine isotopes
(respectively, & days and 21 hours) and will rapidly
buildto equilibriumvalues if there are no clad
failures.

(c) Cladfailures cause the activity levelto be
considerably higher than the equilibrium value.

d) 1" has a shorter half-life (21 hours) than '** (8 days).
The % ratio for no defects is about 0.06. The
higher the ratio, the laager the defect.

INSTRUCTOR NOTE: No Defect. It's simply the ratio of the fission yields of the two
lodine isotopes the recoil into the RCS (=0.08). Realistically, tight fuel at Oconee
has an equilibrium ratio value of = 0.1

(e) Thelodineratio is but one indicator of fuel clad
failure.

(1) Clad defects will be indicated not only by a
higher 131/133 ratlo, but also by an increase
in total iodine activity, and by iodine activity
"spikes" during RCS upsets. If the iodine
concentration doesn't return to its ‘pre-spike’
level, additional clad defects can be assumed
to exist. Spiking occurs due to power
changes andlor RCS pressure drops.

e) Cesium

1) Cs'¥ and Cs™ arethe isotopes f interest since the other
isotopes are short-lived.

2) Cs'¥ isthe major isotope of concern bemuse of its high
production yield and long half-life (30 years).

3) Cs™ isamajor component of the station's contamination and
a major environmental concern. Itreachesthe general
populationthrough vegetables, meat, and milk.

4) Since Cs1_34 hasa shortelr3 1ha£f§Iife (2.06 years} than Cs
are usedIn a ratio (like 1"/ ™) to determine fuel leaks.

B ik ey

(@)  This ratio is used to identify which batch of fuel contains
a leaking rod when performed immediately following a

OP-OC-CH-RC FOR TRAININGPURPOSES ONLY REV.06
Page 13 of 18
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OCONEE OPERATIONS TRAINING

E. Tritium Analysis

1.

The RCS is sampled for tritium on a monthly basis when the reactoris
above cold shutdown.

A monthly sample for tritium in the liquid wastes (LHST, #3 CTP, etc.) is
required by SLCs.

GWD Tanks and RB purges are measured for tritium levels priot to
each release pesSLCs.

F. E Determination

1

4.

E-bar s the average beta and gamma energies, in MeV, per
disintegration, weighted in proportionto the contributionto the total
activity of the sample from each radionuclidewith a half-life longer than
30 minutes.

E-bar determination is made with a quantitative measurement of 95% of
the radionuclides inthe RCS with half-lives greater than 30 minutes.

a) The following analyses are used in E-bar determination:

1) Gross gamma liquid pressurized

2) Tritium

3) Gas Gamma lsotopic
(OBJ R9} E-bar is usedto set the limit on total allowable activity of the
RC System {<1G0/E") when the reactor is critical.

a) The total activity limitis based on limiting the dose at the site
boundaryfor a steam generator tube rupture to < 25 Remwhole
body{TEDE) per 10CFR100 limits.

E-bar determination is required periodically by Tech. Specs 3.4.1 1.

2.3 {(OBJ R10} Concerning AP/1700/21, High Activity inthe RCS:
A. State the Entry Conditions and immediate Manual Actions in the AP.

1.

Entry Conditions:

a) = 0.25 mCi/gm or = 0.25 mCi/ml DEIl activity Inthe RCS.
IMA:

a) None

Automatic Actions:

a) None

B. Explainthe basis for limits, cautions, notes and major steps in the AP.

SubsequentActions - NOTE: The unit of measure pCifml may be used

interchangeablywith nCifgm when comparing chemistry sample results
with Tech Spec limits and conditions of this procedure.

OP-0OC-CH-RC

FOR TRAINING PURPOSES ONLY REV.06
Page17 of 18



DUKE POWER : ' OCONEE OPERATIONS TRAINING

by Only about 1% of the tritium produced from ternary fission diffuses
through an intactZr-4 clad.

c) Mostofthe tritium from ternaryfission B retained in the cladding by
chemical hydriding with Zirconium.
4, Xe, Kr, I, and Cs are of importance for normal RCS radiochemicat
analyses because they comprise the majority of the total RCS activity.

All of these radionuclide's concentrations trend up when a fuel clad leak
OCCurs.

a) Xe'®
1} Phisis one of the most abundant fission products.

2) Significant concentrations exist inthe RB during operation
because of small leaks inthe RCS.

3) Xe*diffuses easily through the clad or small clad defects.
4) Xe'™ is awhole body external radiation hazard since itis inert.

5) RIA-32and RIA-39 are calibrated for Xe'®® because of its
abundance and high activity. Itwould be one of the earliest
indication of an RCS leak into the auxiliary building.

133

6) Like mostfission gases, Xe ™ is a beta-emitter.

b) Xe'®
135

1) The mostimportant consideration of Xe
effect.

is its core reactivity

- 2) - Xe'™ and Xe'™ show a spiking characteristic-similar to

- lodine during RCS transients. This relationshipwill provide

~“indication oF fuel condition prior to lodine presencein the
RCS.

H C)- KI'BE

1) This isthe major Krypton isotope, and one Of the majorfission
products. #

2) This inertgas isa major constituent Of waste gas releases from
the station since it cannot be removed from the release and
has a 10.3 year halffife.

-'f(OBJ R6 and 7) lodine

2) Mostiodine's that escape from the RCS are removed from
gaseous waste by particulate and charcoal filters.

3) 1" is the most environmentally irpoftant isotope because its
8-day half-life is the longest of the lodine isotopes normally
detected.

CP-OC-CH-RC FOR TRAINING PURPGOSES ONLY REV.06
Page 12 of 18



OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 26

Unit I plant conditions:

e SBLOCA in progress

e All SCMs =0°F

e Reactor power = 0%

e BOP is performing Rule 2 (LOSCM):
» BothMD EFDWPs operating
> 1FDW-315 (1A SG EFDW Control) has failed closed and will not open in auto
or manual

Which ONE of the following actions should the BOP perform next?

A.

Continue in Rule 2 (LOSCM) until directedto ensure Rule 3 (boss of Main or
Emergency FDW) in progress.

. Exit Rule 2 (LOSCM) and initiate Enclosure 5.27 (Alternate Methods for Controlling

EFDW Flow).

Request permission to allow the TDEFDWP to centinue operation per OMP 2-18
guidance.

Request permissionto allow the Main FDW pumps to continue operation per OMP
1-18 guidance.



OCONEE NRC RO EXAM
06-25-2004

Question 26

THIG2

BE13EK1.2, EOP Rules

Knowledge of the operational implications of the following concepts as they
apply to the {EOCP Rules): Normal, abnormal and emergency operating procedures
associated with (EQP Rules}. (3.0/3.6)

Answer: A

A. Correct: Rule 2 should be continued. Step 37 will ensure Rule 3 in progress or
complete. Rule 3 will initiate Enclosure 5.27 for establishing an alternate
EFDW flow path due to FDW-315 failure.

B. Incorrect: Immediatelyinitiating Enclosure 5.27 is on procedure based. Rule 2 must
be continued until appropriate direction is provided.

C. Incorrect: TDFEFDW operation is not required and will not resolve failure. Rule 2
shouid be continued. Would be correct if a MDEFDW pump had failed to start.

D. Incorrect: Main FDW pumps should be tripped as directed. Continued operation is
not required. An EFBW flow path will be established by Enclosure 5.27.

Technical Reference(s): EOP Rule 2

Proposed referencesto be provided to applicants during examination: None
Learning Objective: EAP-LOSCM, R12

Question Source: Bank # EAP136422

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

Objs. R: 42, 43, 44, 45 Covered in Rule 3 Training-
2. Explain how a single MBEFDWP E aligned to both 8Gs. (R42)

3. Explainwhy operation of the condensate system is preferred during extended EFDW
operation. (R43}

4. Describe actions taken per enclosure 5.9, Extended EFDW Operationto maintain
UST inventory. (R44)

5. Explainthe actions requiredto establish suction source to the EFDW pumps from the
Hotwell. (R45)

Objs. To Be Covered in LOSCM Tab and Encl. 5.12 Training

6. Recognizethat, provided HPI/LPI is operating, subcooling margin should be restored
within ~10 minutes unless a large break LOCA has occurred. {R11}

7. Given a set oF plant conditions determine the correct actions to take using
LOSCM (Lossof Subcooling Margin)section ofthe EOP. {R12)

8. Explain why HPi piggyback operation may be required during SBLOCAs. (R186)
9. State when the LOSCM section should be entered. {R1}
10. Explain the reason for determining if the cause of LOSCM is due to over-cooling. (R5}

11. State the symptom inthe EOQP that is used to determine that SG heat removalwill not
be required during a LOCA. {R10})

12. Given a copy of Figure 1, Total Required HPI Flow, be able to determine, for a given
set of conditions, whether a Rapid RCS Cooldown is required. (R17}

13. Describethe two (2) actions taken to cool and depressurize the RCS if total HPI flow
is not adequate or If it cannot be established to each header. (R18)

44. Discussthe reasons for not attempting to depressurize the RCS to LPI conditions by
openingthe PORY when SCM is lost and HPI is not available. (R18}

- 15. Describethe basis for swapping LP1 and RBS suction to the RBES when the BWST
level decreases to 19 feet. {R20)

16. Given a set of system failure conditions, assess the situation and determine the
correct contingency actions. (R34}

" 17. Describe the differencesin actions taken to swap suction to the RBES betweena
SBLOCA and a LBLOCA. {R21)

18. Explainthe actions taken to control HPIP recirc flow. (R29}

OP-CC-EAP-LOSCM FOR TRAINING PURPOSES ONLY REV. 12
Page 7 of 38



Question226 EAP130422 EAP130422
Linit_Bconditions:

SBLOCA in progress

Al SCMs = 0°F

Reactor power = 0%

Rule 2 (LOSCM) in progress

All EFDW pumps are in service

The operator performing Rule 2 is at step 18

The operator determined IFDW-315(1A SG EFDW Control) has failed closed and
would not open in auto or manual

& & & & 2 & @

Which ONE of the following actions should the operator perform next?(.0.25)

A. Continue in Rule 2.

B. Immediately initiate Enclosure 5.27 (Alternate Methods for Controlling EFDW Flow).
C. Requesta procedure deviationto allow the TDEFDWP to continue operation.

D. Requesta procedure deviation for allowing the Main FDW pumps to continue
operation until 1FDW-315failure is resolved.

Answer 226

A

A. Correct: Rule 2 should be continued. Step 24 will ensure Rule 3 in progress or
complete. Rule 3 will initiate Enclosure 5.27 for establishing an alternate EFBW flow
path due to 1FDW-315failure.

B. Incorrect: Immediatelyinitiating Enclosure 5.27 is on procedure based. Rule 2 must
be continued until appropriate direction is provided.

C. Incorrect: TBFEFDW operation is niot required and will not resolve failure. Rule 2
should be continued.

2. Incorrect: Main FOW pumps should be tripped as directed. Continued operation is
not required. An EFDW flow pathwill be established by Enclosure 5.27.

254



QCONEE NKC RO EXAM
06-25-2004

1 POINT
Question 27

Unit 2 plant conditions:

INITIAL CONDITIONS:
o Reactor power = 100%
¢ Both Main FDW pumps trip

CURRENT CONDITIONS:
o 2FDW-316 (1B SG EFDW Control) failed closed

Which ONE of the following is the correct operator action?

Use...
A. Rule 4 (Initiation of HPI Forced Cooling) to initiate HPI forced cooling.

B. Rule 3 (Loss of Main or Emergency FDW) to feed the $Gs with Condensate Booster
Pumps.

C. EOP Enclosure 5.27 (Alternate Methods for Controlling EFDW Flow) to control
EFBW flow through the 2FDW-44 (2B Startup FDW Control).

{ —"I;.‘\\EOP Enclosure 5.27 (Alternate Methods for Controlling EFDW Flow) to control
\_EFDW flow through 2FDW-316 (25 EFDW Control).

\\‘._

QUK T

-



OCONEE NWC RO EXAM
06-25-2004

Question 27
T1/G2

BE14EK2.1, EOP Enclosures

Knowledge of the interrelations between the (EOP enclosures) and the Following:
Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and manual

features. (36/3 4)

Answer: C

A. Incorrect, primary to secondary heat removal still exists. Could be true if FDW flow
was lost to both SGs.

5. Incorrect, CBP feed is not necessary because EFDW flow to one SG still exists.

C. Correct, with 2FDW-316 failed closed, EOP Enclosure 5.27 (Alternate Methods
for Controlling EFDW Flow) will be used to establish and control EFDW flow
through the 2A S$/U Control Valve.

D. Incorrect, with 2FDW-316 failed closed, EOP Enclosure 5.27 (Alternate Methods for
Controlling EFDW Flow) will be used to establish and control EFBW flow through the
2A S/U Control Valve. Could be true if 2FDW-316 was failed open.

Technical Reference(s): EOP Enclosure 5.27 (Alternate Methods For Controlling
EFDW Flow)

Proposed referencesto be providedto applicants during examination: None
Learning Objective: EAP-LOHT, R30
Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehensionor Analysis




DUKE POWER . OCONEE OPERATIONS TRAINING

OBJECTIVES
TERMINAL OBJECTIVE

1. Describethe use of Loss of Heat Transfer tab of the Emergency Operating
Procedure inorder to performthe required actions of a Control Room operating crew
in an event involving a Boss of heat transfer. (T1)

ENABLING OBJECTIVES
1. Describethe conditions that would require entry into LHT. (R23)

Discuss the overall mitigation strategy of LHT. {R24)

Explainthe basis for cautions, notes and major steps inLHT. (R25)

A w DN

Given plant conditions, determine appropriate actions based on Rule 3 (Loss of Main
or EFDW). (R286)

5. Given plant conditions, determine appropriate actions based on Enclosure 527
(Alternate Methods For Controlling EFDW Flow). {R30}

6. Given plant conditions, determine appropriate actions based on Enclosure 5.26
(Manual Start of the TDEFDWPT}. (R29)

7. Describe, in general, the correct method for establishing SG feed supplied by the
CBPs in order to malntam system temperatures until EFDW can be restored. {R6)

A Reoogmze th at "CBPs available" implies that CBPs should be started (if not

already running) if system conditions allow.

8. Explainwhy an excessive RCS cooldown would resultwhen feeding SGs with the
CBPs if alevelwere established. {R7}

b 8."- State when gad how HPIforced cooling should be imttated following a loss of &l
sources of feedwater. (R1)

-10. Given plant conditions, determine appropriate ect:ons ba sed 0N Rule 4 (Initiation of
s HPI Forced Cooling). (R28)

o iiReccgnlze'that limiting the number of running RCP’S to one per loop can reduce heat
-~ inputto the RCS. (R2)

12. Describethe basisfor securing all butone RCP when inthe HPI forced cooling
_::__r_r_lpde (R10)
13 Explalnwhy the RCS high pointvents rnust be opened if HPI cooling is not effective.
(R19)

OP-CC-EAP-LOHT FOR TRAINING PURPOSES ONLY REV. 11a
Page 6 of 3¢
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06-25-2004

1 POINT
Question 28

Which ONE of the following is correct?

1A Component Cooling Pump is powered from

A 1XN
B. 1XS1
C. 1XGA e

D/ 1KVIA ; /. (Ejfvf
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OCONEE NRC RO EXAM
06-25-2004

Question 28

2/G1
EEJBKZ.OZ, Reactor Coolant Pump System
Knowledge of bus power supplies to the following: CCW pumps {2.5"/2.6%)

Answer: A

A. Correct,1XN supplies the 1A Component Cooling Bump.

B. Incorrect, 1XS1 does not supply the 1A Component Cooling Pump
C. Incorrect, 1XGA does not supply the 1A Component Cooling Pump.

D. Incorrect, 1KVIA does not supply the 1A Component Cooling Pump.

Technical Refe're;nce(s):
Proposed referencesto be provided to applicants during examination: None
Learning Objective: None

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Lever: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

b} Tube Side
Design Pressure 150 psig
Design Temperature 300° F
Inlet Temperature 75" F
Outlet Temperature 106"F

Tube/Tube Sheet Material Alloy
B. Component Cooling Pumps
1. Purpose

The purpose of the component cooling pumps is to deliver the
necessaryflow to the letdown coolers, reactor coolant pump seal
coolers, quench tank cooler, and control rod drive cooling coils.

2. Description

a) Two 100% capacity CC pumps, located in parallel, are provided for
each unit. Only one pump per unit normally operates with the other
pump acting as a spare.

b) The CC pumps are vertical, single stage, centrifugal pumpsthat are
powered by 60 hp, 600 VAC electric motors. Pump vents and drains

are routed to the component cooling drain tank.

¢) The suction of the CC pumps is connectedto the discharge of the CC
coolers and the discharge of the CC pumps is oonnected o the

:.ﬁf' reactor building supply header. o
"d). Localindicationof individual CC pumpduscharge pressure is prowded,

......

"“'@) ‘TheCC pumps are powered from XL and XN motor control

centers.
3. Specifications: o
. Design Pressure 125psigh -
' Design Temperature 350° F .
_' Design Flow 766 gprh i
b .'_'M’ateriai Carbon Steel (casmg)

Cast iron (impel!er)
C Component CooTng Surge Tank : -
1. Purpose

The purpose of the component cooling surge tank is to provide for thermal
expansion and contraction of the CC water in the ¢losed loop system, to
ensure adequate CC pump NPSH, and to provide a locationfor DW
makeup and chemical addition to the system.

OP-CC-PNS-CC FOR TRAINING PURPOSES ONLY REV. i1¢
Page 11 of 26
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1 POINT
Question 29

Unit 1 plant conditions:
e Reactor power = 100%
¢+ 1HP-5failed CLOSED

Which ONE of the following is correct?

1HP-5 should be manually opened tc establish normal letdown flow of
the reactor should be manually tripped if pressurizer level reaches

A. 20 | 260
B. 20 | 375
C. 70/ 260

D. 70 / 375

gpm and

inches.



OCONEE NRC RO EXAM
06-25-2004

Question 29

L T2iG1 _

: 004A1.08, Chemical and Volume Control System

Atsility to predict andlor monitor changes in parameters (to prevent exceeding
€818 limits) associated with operating the CVCS controls including: Normal

|_G.BEE§§!ng band for letdown flow rate (2.7/2.9)

Answer: D

A. Incorrect, first part incorrect. Would be correct for the letdown flow initially
established with 1HP-7. Second part would be correct if asked at what level a rapid
unit shutdown would be required.

B. Incorrect, first part incorrect. Would be correct for the letdown flow initially
established with 1HP-7. Second part is correct.

C. Incorrect, first part correct. Second part would be correct if asked at what level a
rapid unit shutdown would be required.

D. Correct, normal letdown flow Is 70 gpm. A reactor trip is required IAAT PZR
level reaches 395”.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-HPI, R7; ADM-CMP, R1

Question Source: NEW

Question History: LastNRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension Or Analysis
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5. Explainthe purpose for each HPI system interlock and when given plant conditions:
(R5, R8, R11, W12, R39, R16, R20, R22)

5.1 Predictsystem/component indication&/ar response to HPI system interiock
actuation.

5.2 Describe necessary actions and/or plant status required to return
system/component indicationto normal operating status.

6. Determine when HP-42 must be opened. {R6)

9. State what action may haveto be taken when increasing letdown flow
significantly > 70 gpm. (R7)

8. Describe manual operation of HP-5 and requirementto ensure proper response
following manual operation. (R9}

9. Predict plant response (control rod, etc.) to placing a demineralizer in service which
has not been boron saturated and explain the concern. (R10}

10. State the purpose of maintaining hydrogen overpressure on the LDST and the
consequences of not maintaining the proper hydrogen overpressure onthe LDST.
(R13)

11. Listthe four possible sources of highly borated water that can be used for normal
makeup. (R14)

12. Listthe two possible sources of Bw borated water that can be used for normal
makeup. (R15)

13. Briefly explain why the Seal Return Coolers are designed for 250 gpm flow rate while
actual seal returnflow is much lower. {(R17)

14. Summarize the effects of not maintaining 2.7 gpm warming line flow on the "A™ loop
injection nozzles. (818)

15. Explainwhy the use of the "B" HP! injection nozzles with RCS temp. > 250°F must be
documented inthe Unitlog. {(R19)

16. Summarize the effects of restarting an HPIP following a total loss of HPI flow, priorto
closing HP-31. (R21)

17. State two purposes for aligning pressurizer auxiliary spray during a normal shutdown.
{R24)

18. Explain the thermal stress concernthat can be involved with the use of pressurizer
auxiliary spray. (R25)

19. Explain how to regain operator control & the HP! pumps after resettingES channels
land 2. {R27)

CP-OC-PNS-HPI FOR TRAININGPURPOSES ONLY REV. 25a
Page 8 of 80
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OCONEE OPERATIONS TRAINING

3. Letdown Flow Control

a)

b)

d)

Letdown fiow control is achieved by use of a biock orifice which
reduces letdown pressure from 2155 psigto 100 psig and a bypass
around the block orifice.

The block orifice will allow 40 gprn flow when HP-5 and HP-6 are
opened. To increase letdown flow HP-7 can be throttled open as
necessary.

+ Procedural guidance for increasing letdown flow is directed in
the HP} Startup enclosure. The guidance is very general: "If
required.. adjust HP-7 as needed to maintain letdownflow as
RCS pressure increases”. Operators should ensure proper CC
conditions before increasing letdown Row. Before increasing
letdown flow the operators can refer to the OAC CC display
which gives them the cooler inlet and outiet temperatures. The
operators can and should also monitor letdowntemperature.

¢ The relief valves on the letdown line and the demineralizers lift
around 145-150 psig. Operators must be careful not to liftthese
reliefs during periods when makeup and letdown are being
changed or during evolutions such as placing demineralizers
&/or letdownfilters in or out of Service.

¢« The computer alarm setpoint for High Pressureinthe Letdown
Bre on all 3 units alarms at 4130 psi. This gives the operator
time to respondto the alarm and take actionto prevent lifting
the letdown line relief valves.

(Obj R6)During Baw pressure conditions, such as unit S/U or S/D, it
may be necessary to use the manual bypass {HP-42) located in the
seal supply filter room, if HP-7 is unable to pass the required flow.
Key is requiredfor lock. Do not exceed 120 psig at focal gauge.

(Obj R7) Normal letdown flow is approximately 70 gpm. If
increased significantly above this value, an additional GC
pump may be placed in service. Proceduresdirectto run both
CC pumps during heat-up. When Unitis at normal operating
temperature and pressurethe heat removal capabilities are
checked and the second CC Pump stopped.

1} When removinga UD cooler from service or placinga L/D
cooler in service, enclosure Operation Of Letdown Coolers
should be followed. (Referto Component Boron Log 02-2537)

2) Events have resulted inflashing of the CC system, a result of
inadequate flow balancing of CC, at a letdownflow of 88 gpm.
A separate endosure of the Component Cooling procedure
now provides directionfor Letdown Cooler flow balance setup.

3) Letdown flow should be limited to 120 gprnwith 1 letdown
cooler in service

OP-OC-PNS-HP|

FOR TRAINING PURPOSES ONLY REV. 2fa
Page 74 of 50
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2. Beable to recite, from memory, any required procedure or administrative items
as detailed inOMP 1-18, Licensed Operator Memory items Attachment: {R1}

21 The studentis notrequired to be able to listeach item inthe attachment
from memory.

22 The student bk expected to be able to recall from memory those actions er
statements listed inthe attachment as they relate to the specific task or
evolution being performed.

3. When given a copy of the Operations Manual, or portionsthereof, be able to
demonstrate an understandingof the guidance or rules within specific OMP's by
locatingthe answer to or interpreting required responses for a given situation. {R2)

4. The operatorwill become well versed inthe requirements set forth in the following
OMP’s, in order to meet the expectations of Operations Managementand conduct
safe reliable operations of all Oconee units at all times. The operator will
comprehend and exercise the OMP as it relates to the following conditions:

4.1 OMP 1-2, Rules of Practice (R3)
A. Acceptable means of operator conduct and operational practices.
B. Limitsfor acceptable work schedules.
C. Minimum shift staffing requirements.

42 OMP 1-9, Use of Procedures(R4)

A. Provide guidance to the operator in the following areas concerning
procedures:

e establish consistent methodsfor using procedures
« control of approved procedures

e use of approved procedures

e completion of procedures

e control of procedure changes

s deviationfrom approved procedures

4.3 OMP 1-12, NRC License Maintenance (R27)

A. Requirementsfor maintaining an active NRC license.
B. Methods for restoring an inactive license to active staters.

OP-QC-ADM-OMP FOR TRAINING PURPOSES ONLY REV. 10a
Page 6 of 13



OCONEENRCROEXAM
06-25-2004

1 POINT
Question 30

Unit 1 plant conditions:
» LOCAn progress
e RCS pressure = 1310 psig and slowly decreasing
» BOP is performing Encl. 5.1,ES Actuation

Which ONE of the following is correct?

Securing the LPl pumpsis__ andthe

A. desired / SRO must give permission priorto securing LPi pumps

B. desired / OATC and BOP must concur prior to securing the LPI pumps
C. NOT desired / SRO must give permission priorto securing LPl pumps

D. NOT desired / OATC and BOP must concur prior to securing the LPI pumps



OCONEE NRC KO EXAM

06-25-2004
Question 30
005A4.01, Residual Heat Removal System (RHRS) !

Ability to manually operate andlor monitor in the control room: Controls and .
{ndicatian for RHR pumps {3.6%/3.4). A_ |

Answer: A

A. Correct: LPI pumps should be secured because RCS pressureis above LP}
pump discharge head. SRQ permission is required prior to securing LPI
Pumps.

5. Incorrect: first part correct. Second part incorrect. SRO permission is required prior
to securing LP! Pumps.

C. Incorrect: first part incorrect. LPI pumps should be secured because RCS pressure
is above LPl pump discharge head. Second part correct.

D. Incorrect: first partincorrect. LP! pumps should be secured because RCS pressure
is above LPI pump discharge head. Second partincorrect. SRC permissionis
required prior to securing LPI Pumps.

Technical Reference(s):

Proposed references to be provided te applicants during examination: None
Learning Objective: EAP-ESA, 812

Question Source: Bank # EAP181201

Question History: LastNRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES

TERMINAL OBJECTIVE

Describe the use of Enicl.5.1 (ES Actuation) of the Emergency Operating Procedure in
order to performthe required actions for an Engineered Safeguards System actuation.

ENABLINGOBJECTIVES

1. Distinguishbetweena MSLB, SBLOCA, or LBLOCA as the cause of the ES
actuation.(R14)

2. State when Encl.5.10f the EOP should be performed, and by whom it should be
performed. (R1)

3. Recognizethat if Encl.5.1has been performed and AC poweris lost and then
regained, Encl.5.1should be performed again. (R8)

4. State the bases for the "Sequencing” of the major steps inEncl.6.1. (R13 )

5. Explain how proper ES actuation is verified following automatic initiation of an ES
channel. (R2)

6. Describe the required action(s) if it is discoveredthat an ES channelfailed to properly
actuate when the actuation setpointwas reached. (R9)

7 Identifywhen RCP support systems are re-establishedfollowing ES actuation. (R5)

8. Compare the difference in operator actions if ES channels 1 & 2 have actuated and
the following conditions exist: {R10)

e Both(HP-24 & 25HPI BWST Suction)fail to open.
e Onlyone of (HP-24 & HP-25HPI BWST Suction)fails to open.

9. Recognizethat HPIflow (including RCP seal injection) must be added to the
indicated L.Pt flow when aligned in piggybackto determine actual LP flow. {R1 1)

‘ ~10. Demonstratethe proper use of the "Required HF! Flow per Header" curve. (R3)

" 11. Explain howEncl.5.1 provides LPI pump suction line overpressure protection inthe,
eventthat one of the LPI pumpsfails during ES actuation. (R16)

''42. Recognizethat SRO discretion is applied prior to securing LP] pumps following
ES actuation, and that the crew should be notified of this action. {R12)

OP-OC-EAP-ESA FOR TRAINING PURPOSES ONLY REV. 03
Page 50f41



Question 270 EAP181201 EAP181201
Unit1 plant conditions:

o LOCAIn progress
s RCS pressure =1310 psig and slowly decreasing
s BOP is performing Enci. 8.1, ES Actuation

Which ONE of the following is correct? (.25}

A) SRO gives permissionto secure the LPI Pumps

B) BOP secures the LPI pumps and notifiesthe SRQ

c) OATC andBOP concur, then the BOP secures the LP! pumps

D) BOP secures LP} pumps, notifies the OATC, and continues the enclosure

Answer 270
A

A) Correct: SRO discretion needed to secure LPIPs at shutoff head
B} Incorrect: BOP must get permissionfrom SRO prior to securing LPIPs
C) Incorrect: BOP get permissionfirst, then notifies the crew that LPIPs are secured
D) Incorrect: |IAAT step says that at the SRO's d:scret:c«n LPtPs may be secured to
provide shutoff head protection . - . .



QCONEE NWC RO EXAM
06-25-2004

1 POINT
Question 31

Unit 1 plant conditions:
s SBLOCA in progress
¢ BWST level = 18.5feet and slowly decreasing
« LPI/HPI Piggyback alignment in progress in preparationfor taking suction from

the RBES
« 1LP-15 ("tA" LPI to HPI) cannot be opened from the control room

Which ONE of the following statements is correct concerning HPI operation?
A. 1A HPI train CANNOT be operated in piggyback until 1ILP-15 can be opened.

B. 1A HP! train CAN be operated in piggyback as long as RBS flew in the 1A header is
throttled back.

C. Bothtrains of HP! CANNOT be operated in piggyback, unless two LPIPs are
operating to provide adequate suction flow.

D. Bothtrains of HPlI CAN be operated in piggyback, providedtotal HP! flow is limited
when suction is swapped to the RBES.



OCONEE NRC RO EXAM
06-25-2004

Question 31
T2/G1

Knowledge of the effect of a loss or malfunction of the following will have on the

006K6.01, Emergency Core Cooling System (ECCS) 1
ECCS: BlT/borated water sources (3.4/3.9}

Answer: D
A. Incorrect; both trains of HPI may be used if flow is limited (<750 gprn total)

B. Incorrect: throttling back on BS flow is not a requirementfor flow in the 1A HP!
header

C. Incorrect: only one LPIP is requiredto provide adequate suction to the HPI pumps.

D. Correct: both HPIheaders can be operated in piggyback as long as total HP}
flow is limited to <750 gpm total (NPSH to the HPIPs)

Technical Reference(s}:

Proposed references to be provided lo applicants during examination: None
Learning Objective: EAP-LQSCM, R49

Question Source: Bank # EAP064002

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
comprehension or Analysis
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18.1 Explainthe new restrictionsthat are placed on HPIPflow as a resultof these
actions.

19. Discussthe actions taken to prevent overpressurizingthe LDST -(R25)

20. Compare differentl.PI flow conditions and determine wh|ch ones meetthe LPIP
minimum flow requirements. {R26}

21. Evaluate different LPI to HPI piggyback alignments and determinewhich ones
requiretotal HPI Row to be limited to <750 gpm. (R40}

22. Explainthe requirementfor a total LP! fiow of <3000 gpm when in LPI/HP! piggyback.
(R39)

23. Explain the reason for closing HP-23, 24, and 25 when swapping to RBES during
SBLOCA.(R41)

24. Discussthe alignment of LPSW to the LPI coolers includingthe three possible
conditions the enclosure covers. {R28}

2%. Explainwhy it is desirable to operate valves, which can't be operated remotely, early
inthe swap from the BWST to the RBES. (R22}

26. Explainwhy LP-19 and LP-20 are opened simultaneously. (R33)

27. Explain why enclosure 5.12, ECCS Suction Swap to RBES venf es BWST level
continuingto decrease. (R35) _

27.1 Which level should be used to make this determmatlon'?

28. Explainwhy the BWST outlet valves {LP-21 & LP-22) are not c!osed untxl BWST level
reaches 6 ft. (R36)

29. Predictthe results of havingLP-19 and LP-21, or LP-20 and LP-22 Open at the same
time forthe following conditions: {R23) S =

292 High{>10 psig) Reactor Building pressure conditions

29.2 Low({<10 psig) Reactor Building pressure condltlons

30. Discuss the seasons for closing LP-28. (R37) -

31. Given dnffere ntLPl system alignments predict whether the LP'

%ﬁ&idﬁs will be
overpressurized for each alignment. {R24) L

32. Explainwhy BS-1 and BS-2 are opened pnor to ai:gmng C;LPI Pump to an LPI
header. (R27) -

OP-OC-EAP-LOSCM FOR TWINING PURPOSES ONLY REV. 12
Page 8 of 38



DUKE POWER OCONEE OPERATIONS TRAINING

2.8 Step8: ___ Verify total HF# flow including seal injection is >500 gpm:.
RNO: _ _ IF both of the following exist:
—— NO flow onthe LP! FLOW TRAIN A
—— NO flow on the LPI FLOW TRAIN B
THEN perform the following:
A. __ Secure one LPI pump due to low flow conditions.
B. _ GOTO Step 11.

A. Perthe CAUTION, if HP! flow with 2 LPIPs is =500 gpmi total, then there is
no possibility of minimum flow damage fo the LFPIPs.

B. RNO: However, if both frains of LP{ show no flow (RCS pressure foe high
for LPI) AND total HP/ flow /S <500 gpm, then LP!P minimum flow damage
is possible. Secure one of the LPIPs and follow routing steps for 1LPIP,

2.9 Step9: Simultsneousiy open the following:
— 1LP-15
— 1LP-16
RNO: _ Limit total HPI flow fo < 750 gpm including Seal injection.
A. Phis is the normal consistent methodology for LPY/HPI piggyback.

(OBJ.R40j RNO: If only one LPY/HPI flowpath available (LP-15 or 16
did nnet open), total HPf flow must be limited 10 <750 gpm to ensure
adeguate NPSH for the HPIPs when the RBES |s the suction source.

See Role 6 —HP/, HPIP Throttfing Limits

2.10 Step10: __ GO TO Step 14.
A. Routing step if 2 LPIPs are operating

(
W

NOTE .
Total LPi flow = LPI header flow + HP! header flows + seal injection

2.11 Step 11: __ Maximize total LPt flow < 3000 gpm by throttling HPI flow.
A. See Step 73-A

2.12 Step 12: ___ Limit total HPI flow to < 750 gpm including seal injection.
A. SeeSfep 13- A

OP-OC-EAP-LSCM FOR TRAINING PURPOSES ONLY REV. 02
Attachment 3 Page 5 of 23



OCONEE NRC KO EXAM
06-25-2004

1 POINT
Question 32

Unit 1 plant conditions:

INITIAL. CQNDITIONS:
« Reactor power = 100%

CURRENT CONDITIONS:
o 1RC-66 (PORYV) failed open
¢ QuenchTank (QT) temperature increasing

What is the maximum temperature (°F} that the QT will reach?

ASSUME NO OPERATOR ACTIONS

A. =180
B. -287
C. =296
D. =303

DELS . D o & =
Ny » /(;';__-] I‘ it p-fz . ,Y‘



OCONEE NRC RO EXAM
06-25-2004

Question 32
T2/G1

087A1.03, Pressurizer Relief Tank/Quench Tank System (PRTS)
Ability to predict andlor monitor changes in parameters (to prevent exceeding

: design limits) associated with operating the PRTS controls including: Monitoring
i quench.tank temperature (2.6/2.7)__.

Answer: D

A. Incorrect, this is the procedural maximum QT temperature per OP/1104/017 (QT
Operation) Limits and Precautions.

B. Incorrect, this is the temperature that will resultif 55 psig not converted to psia.

C. Incorrect, this is the equivalenttemperature for the procedural maximum QT
pressure of 49 psig (converted to 64 psia) per OP/1104/017 (QT Operation) Limits
and Precautions.

D. Correct, QT rupture disk is set to rupture at 55 psig. This corresponds to = 70
psia. The saturation temperature for 70 psia is = 303°F.

Technical Reference(s). OP/1104/017 (QT Operation)

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-CS, R7

Question Source: NEW

Question History: bast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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10. Describethe basic operation of the Quench Tank (QT} and QT Cooler including:
(R7)

10.1Purpose during normal and abnormal operating cenditions

10.2Limits om QT pressure and level, the reasons for these limits, and how QT
pressure and level are regulated

10.3The primary purposefor the QT Cooler and haw it B placedin operation

10.4The general list of components that discharge to the @QT
11. Briefly describe the general purpose of the Component Drain Header. (Rt 1)
12. Listthe six major uses for the Component Drain Pump. {R8)

13. Describethe basic operation of the Deborating Demineralizersto include: {R10)
13.1Primary purpose

13.2When the Deborating Demineralizers are used

14. Briefly describe the test method of the: (R9)
14.1PT/0/A/150/63, Coolant Storage System Leakage Test
14.2PT/0/A251/08, CS-73 Functional Test

15. For PT/0251/003, CBAST Pump Test, describe: {R14}
18.1The purpose
15.2How the test is performed

16. Given a copy of PT/0251/003, CBAST Pump Test, and a set of data, evaluate if the
acceptance criterion is being met. (R15)

17. ForPT/0251/017, RCBTP Pest, describe: {R16)
17.1The purpose
17. 2How the test is performed

18. Given a copy of PT/0251/017, RC BTP Test, and a set of data evaluate if the

acceptance cnlerlon is being met. (R17}

OP-0C-PNS-CS FOR TRAININGPURPOSES ONLY REV. 12
Page 6 of 19



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 33

Which ONE of the following describes normal CC System parameters?

Normal CC Surge Tank level is inches and minimum CRD return flow is
gpm.

A. 28-30/ 138
B. 18-30/ 575 -
C. 80-90 / 138 (o

D. 80-90 1 575



OCONEE NRC RO EXAM
06-25-2004

Question 33

T2/G1 )

008A4.07, Component Cooling Water System (CCWS)

Ability to manually operate andlor monitor in the control room: Control of
Lminimum level in the CCWS surge tank (2.9%/2.9)

Answer: A

A. Correct, normal CC Surge Tank is 18 =30 inches and minimum CRD return
flow is 138 gpm.

B. Incorrect, first part correct. Second part incorrect. This is the total CC flow required
to start the standby CC pump.

C. Incorrect,first part incorrect. This is the normal level for the RCW Tank, QT and
LDST. Second part correct.

D. Incorrect, first part incorrect This is the normal level for the RCW Tank, QT and
LDST. Second part incorrect. This is the total CC flow requiredto start the standby
CC pump.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-CC,R9 and R15

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE BOWER OCONEE OPERATIONS TRAINING

OBJECTIVES

TERMINAL OBJECTIVE

Upon completion df this lesson, the student will be able to describe the purpose, operation,
and response d the Component Cooling System during normal and abnormal plant
conditions

ENABLING OBJECTIVES
1. Control Rod Drive Filters

2. Return Penetration Block Valves, CC-7 and CC-8.
3. DrainTank and Pump

4. RIA-50
5

Describe the corrosion inhibitor used in the CC System, how it protects the system, and
its associated hazard to personnel. (R8)

6. Listthe CC System controls and indicationsavailable to the operator in the control room.
(R8)

7. Describebriefly the steps involvedin startup of the CC System. {(R9)

8. Describethe sequence and precautions necessary while valving in the spare CC cooler.

9. Explainthe reasonfor drainingthe CRD service structure prior to pulling the reactor
vessel head prior to refueling. (R11)

10. Describethe method of drainingthe CRD service structure. (R12}
11. Explain how CC-8failing closed at power affects plant operation. (R13}

12. Describe briefly the steps involved in reopening CC-8 after the valve has failed closed
because of a l0ss of InstrumentAir. (R14}

13. Describethe six (6) interlocks andfor automatic actions associated with the CC
System. {(R15)

14. Explainwhy the CC System must be in operation: {R16)
14.1 Before letdown is established if RCS temperature is> 120° F

OP-OC-PNS-CC FOR TRAININGPURPOSES ONLY REV. 11c
Page 5 of 26
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E.

High Letdown temperature effects 0N the RCS

1. As Letdowntemperature increases, the demineralizerin service will tend to
release boron into the system. This will add negative reactivityto the core,
resultingin an RCS temperature decrease and/or outward red motion to
maintainthe same reactor power level.

2. Iftemperature reaches 135°F, HP-5, Letdown Isolation will automatically
close to protect the downstream demineralizers.

a) When HP-5 closes and letdown isolates, pressurizerlevel will beginto
increase. This causes the RCSvolume control valve (HP-120} to
close 10 maintain RCS level.

b) Although letdown and makeup are now essentially stopped, there will
remain a net increase in RCS volume (pzr increases) due to the
continued flow of seal injectioninto the RCS.

c) Unit 1will see an RCS volume increase of —26 gpm (6.5 gpm/pump of
seal flow enters RCS) while Units 283 will be ~ 36 gpm (9 pm/pump
enters RCS).

d) The operator will utilize AP/*{1700/32, Loss of Letdown, to re-establish
proper makeup flow. Ifthis cannot be accomplished, guidance will be
given to shutdown.

1} ¥f a shutdown is required, the rate of shutdown will have to be fast
enough to reach 15% and begin cooling the RCS before the
pressurizertills, causing RCS pressure control problems and
potentially challenging the PORV.

26 (OBJ R15) InterlocksAssociated With the CC System

A

B.

C.

Ifin AUTO, the standby CC Pump starts at 575 GPM flow.

Ifde-energized, the CRDs cannot be energized if CC flow B lessthan 138
GPM to the CRDs.

A reactor coolant pump cannot be started if CC Row is less than 575 GPM.
Low CC flow will not affect a running RCP.

Letdown cooler CC inletvalve CC-1 (CC-2)must be open before letdown
cooler inletvalve HP-1 (HP-2) will open.

CC-7 and 8 close on actuation of ES Channels 5 and 6 (respectively)

If CC-7 or CC-8 goes closed, the CC pumps will trip and automatically restart
when CC-7 and CC-8 are reopened.

Up on receivinga MFBMP (both MFB's de-energized for 2 20 seconds); both
CC pumps will receive a start signal.

OP-OC-PNS-CC FOR TRAIRING PURPOSES ONLY REV. 11c
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OCONEE OPERATIONS TRAINING

6.

CC RCPCIrOutTemp

25 System Operationis
A. (OBJ R8) System Startup

1.

2.

3.

5.
6.

Systemis filled and vented with 30 inches established inthe CC surge
tank. Discharge valve on CC pumpto be started is throttied to 1/4 turn
open.

An operator is stationed atthe CC surge tank to maintain 18 - 30
inches tank level.

A second operator is stationed at the CC pump discharge valve to throttle
it as necessary to preventlosing CC surge tank level as CC system voids
fill.

One CC pump is started and the operator slowly throttles the pump
discharge valve open. The standby pumpis placed in AUTO after system
flow stabilizes.

PT/OIA/251/13 (CC Check Valve Functional Test) is performed.
RIA inlet valve is throttled to allow 3 gpm flow through RIA-50.

B. (OBJR10) Placingthe Spare CC Cooler Inte and Out of Service

1.

Itis desiredto increase letdown flow for a prolonged period of time or it is
desired to isolate the in-service component cooler.

Note: Itis acceptable to increase letdown flow wittiout placing a
second CC Cooler inservice for ashort period of time.

The CC cooler LPSW inletvalve is opened andthen the CC inlet valve is
opened onthe coolerto be placed in service.

The CC (shell) side of the cooler is vented.

The second cooler is then placed in service by simultaneously opening the
LPSW and CC cooler outlet valves to prevent upsets in CC temperature.

If desired, the standby CC pump is started aftervenfymg that alevel of >
18inches is available inthe CC surge tank.

Toisolate the in-service cooler:

a) The LPSW and CC cooler outlet valves are closed smultaneousiy to
- -prevent upsets in CC temperature.

b) ?;The cooler CC inletvalve is closed.
¢) The cooler LPSW inlet valve is then closed.
d) The standby CC pump is secured.

OP-QC-PNS-CC

FOR TRAINING PURPOSES ONLY REV. 11c
Page 16 of 26



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 34

Unit 1 plant conditions:

INITIAL CONDITIONS:
+ Reactor power = 100%
¢ All systems are in automatic
« A FDW transient occurs

CURRENT CONDITIONS:
* PZR level= 300 inches
¢ PZR temperature = 644" F
¢ RCS pressure = 2212 psig

Which ONE of the following correctly describes PZR heater and spray valve status?
A. Htr bank #1 OFF, Htr bank #2 OFF, spray valve OPEN

B. Htr bank#1 ON, Htr bank #2 ON, spray valve CLOSED

C. Htr Bank#1 OFF, Htr Bank#2 ON, spray valve OPEN

D. Htr bank#1 ON, Htr bank #2 OFF, spray valve CLOSED



OCONEE NRC RO EXAM
06-25-2004

010K5.01, Pressurizer Pressure Control System

Knowledge of the operational implications of the following concepts as they

apply to the PZR PCS: Determination of condition of fluid in PZR, using steam
tables (3.5/4.0)

A. Incorrect, first and third part correct. Second part incorrect. Would be true if PZR
saturated.

B. Incorrect, first and third part incorrect. Second part correct.

C. Correct, PZR HTR Bank#1 is OFF because RC pressure is > 2155 psig. PZR
HTR Bank #2 is energized because PZR is subcooled. {Tsat for —2200 psiais
~650°F. Psatfor 644°F is ~ 2103 psig, but actual RCS (P) is 2200 psig.) Spray
valve is open because RCS pressure is above its opening setpoint.

D. Incorrect, all three parts incorrect.

Technical Reference(s):
Proposed references to be provided to applicants during examination: None
Learning Objective: PMS-PZR, RS, 22, 27, 29

Question Source: Bank # PNS140501

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES

TERMINAL OBJECTIVE

1

Upon completion of this lesson, the student will demonstrate an understandingof the
components, indications, controls and operation of the Pressurizer. The student will
be abte to assess the status of the Pressurizer during normal, abnormal and
emergency conditions and determine corrective acticns for improper system
operation. The student will also be able to apply any ITS/SLC Conditions and
Required Actions associated with the Pressurizer (T 1).

ENABLING OBJECTIVES

1. Explainthe design basis of the pressurizer. (R21)

2. Describe pressurizer response during load or RCS temperature changes.
(R1}R2)R3)

3. Given a set of conditions, calculate the change in pressurizer levelfor a change in
RCS temperature. (R33)

4. Explainwhat is meant by a “subceoled” pressurizer and how to determine if
the pressurizer is ina subcooled condition.(R22){R27)

5. Explainwhat is meant by a pressurizer“hard bubble”and describe the adverse
effects of a “hard bubble” on plant operation, {(R23)

8. Identifythe source of pressurizer spray for each unit. (R4}

7. Discussthe automatic setpoints and any interlocks associated with pressurizer
instrumentation. {R5}

8. Explainthe operation of the ICS RC pressure signal median select function as it
relatesto RC pressure control including: (R28)
83 How median select chooses the’controlling signal
8.2 Which pressurizer components receive a median selected RC pressure signal.

9. Givena set of conditions, determine which RC pressure signal has been selected for
control by the ICS RC pressure signal median select function. {(R38)

10. Discuss the reasons for bypassfltow around the pressurizer spray valve during normal
operation. {RG)

11. Evaluate plant response to a failed open pressurizer spray valve without operator
action. (R20)

 OP-OC-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13

Page 6 of 41



DUKE POWER OCONEE OPERATIONS TRAINING

12. Explainthe operation of the Pressurizer Water Space Saturation Recovery
Circuit. {R29}

13. Discussthe operation df the pressurizer heaters including: (R7)
13.1 Three purposes of pressurizer heaters.

13.2 Purpose and level of interlock associated with pressurizer heaters.

14. Describe the physical operation of the PORYV includingwhat causes the PilotValve to
operate and how this causes the PQRV to open or close. (R8)

15. Explainthe purpose of the two opening setpoints associated with the PORV. (RS}
16. Explain howto manually operate the PORV. {(R37})

17. Given a set of conditions, determine operability of the PQRYV following a loss of
power. (R30)

18. Discussthe reason for the pressurizer safeties and their setpoint. {(R12)

18. Given a set of plant conditions, determine the response of Pressurizer level.
(R14}R15)

20. Explainthe operation of SASS as it relatesto pressurizer level control. (R31)

21. Given a set of conditions, determine how pressurizer Bevel controllindication kb
affected by a loss of SASS and/or ICCM. (R35)

22. Discussthe use df PressurizesSaturation Pressure Indication by the operator. (R16)

23. Discuss the forming of a pressurizer steam bubble including any precautionsto be
taken during the evolution. {(R17)

24. Given a completed copy of PT/0/Af201/04 _RC66 Stroke Test apply compare data
taken to acceptance criteria to determine PQRV operability. (R10)(R11)

25. Differentiate between a pressurizer steam space leak and a water space leak. {R32)
26. Given a set of plant conditions, determine the position of the PQRV. (813)

27. Given a set of conditions, calculate the expected PORYV discharge temperature.
(R34)

28. Givena copy of a Limitand Precautionfrom CP/A/1103/05, Pressurizer Operation,
be able to state the reasonfor that limit and precaution. (R18)

29. Apply ITS/SLC’s rules to determine applicable Conditions and Required actions for a
given set of Pressurizer conditions. (R24)

OP-OC-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13
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OCONEE OPERATIONS TRAINING

3.

An outsurge also occurs during a power increase when >15% power.
RCS hotleg temperature will increase. but cold lea temperature will

decrease. Since there is more total cold feg volume than hot leu volume

inthe RCS, the overall coolant volume will decrease resulting in an

cutsurge. However, this relativelv smalf cutsurge will be masked bv the

action of the pressurizer level controller to increase HPI makeup to the

RCS.

A more rapid gutsurge can occur due to an upsetinthe
primary/secondary system heat balance, (i.e., main steam Bine rupture}

that can result in the rapid contraction of RCS volume.

C. Subcooled Pressurizer (OBJ.R22, R27)

1

7.

The contents of the pressurizer are normally maintained at the saturation
temperature for the desired RCS pressure. This correspondsto a
pressurizer temperature of ~ 648" Ffor an RCS pressure of 2455 psig.

A condition referred to as a subcooled pressurizercan occur following a
rapid and/cr substantial increase in pressurizer volume {i.e., insurge).

The insurge of relatively cooler water (604° Fvs. 648° F) decreases the
temperature of the pressurizer and results in a corresponding decrease
inthe saturation pressure.

Initially, indicated RCS pressure may be increasingdus to the
compression of the steam bubble by the increasing level inthe
pressurizer.

However, once the level inthe pressurizer has been stabilized, RCS
pressure will beginto slowly decrease towards its new saturation
temperature as the steam bubble condenses and contracts.

It is important for the operator to both recognize that subcooled
conditions exist inthe pressurizer and understandthe potential
implications associated with this condition.

a) Followinga transient at power, a pressurizer temperature of 620° F
would result in an RCS pressure of <1772 psig which, inturn, would
resultin an RCS low pressure reactortrip.

b) Following a post reactortrip transient, a pressurizer temperature of

600° F would result in an RCS pressure of ~ 1535 osig which, in tum,
would result in ES actuation.

Followinga transient which results in a subceoled pressurizer. the
operator should determine what the new saturation pressure will be for
the existing pressurizertemperature. If this pressure is belowthe RPS
low pressuretrip setpoint or ES actuation setpoint, the operator may be
requiredto slowly increase pressurizer level in an attempt to maintain
RCS pressure constant until the pressurizer heaters can restore normal
pressurizer temperature.

OP-OC-PNS-FPZR

FOR TRAINING PURPOSES ONLY Rev. 13
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DUKE POWER ' OCONEE OPERATIONS TRAINING

2. PerTechnical Specification 3.4.9, the maximum allowable pressurizer
level is £ 285" in MODES 1.2 and 3 with RCS temperature > 325° F. This
maximum level is based on a startup accident and a loss of MFW. Per
an engineering calculation that includes instrument error, Ops has
determined that the TS wilt be entered at 260" increasing Pzr level.

E. Sinceall sources of heat inthe system, i.e., core, pressurizer heaters, and
reactor coolant pumps, are interconnected by the reactor coolant piping with
no intervening isolation valves, system pressure relief protection is provided
oR the pressurizer. Overpressure protection consists of two code safety
valves and one electromatic relief valve

24 Component Description

(Instructor Note: The non-nuclear instruments(NNI} inputsthat are used inthe
control of pressurizer level, temperature and pressure are also inputsto the
digital Integrated Control System (ICS). NNIi inputsto pressurizer level,
temperature and pressure control may be modified by {CS. As such,
pressurizerlevel, temperature and pressure control can be considered to be a
sub-function of ICS. Operation of NNI is addressed inthe Reactor Coolant
Instrumentation (RCI) lesson plan and operation of the iCS is addressed inthe
Integrated Control System lesson plan.)

A. Pressurizer Spray (PNS-PZR-1, 3, 4 & 15)

1. (OBJ.R14)The pressurizer spray line originates at the discharge of the
e , Al RCP for Unit 1, andB1 RCP On Units2 & 3.

2. Spray flow is caused by the difference in pressure between RCP
discharge and vessel outlet due to head losses as the coclant flows
through the vessel.

3. Pressurizer spray flow is controlled by a DG solenoid operated valve,
RC-1, which responds to a manualopen/close signal from the operator
or automatically from the opening and closing pressure set points.

a) {OBJ.R5)RC-1 opens at 2205 psig increasing pressure and doses at
2155 psig decreasing pressure.

b) (OBJ.R28)RC-1 is controlled by the |CS median selected narrow
range (NR} RCS pressure signal.

1) The inputsto the ICS RC pressure signal median select function
are:

a. RC pressure#1 on RCSloopA (input to RPS chan. A)
b. RC pressure#2 on RCS loop B (input to RPS chan. E)
c. RC pressure#3 on RCSloopA (input to RPS chan. B)

2) Median select refersto the mathematical technique of selecting
the middle of three signals as an output.

OP-OC-PNS-PZR FOR TRAINING PURPOSES ONLY Rev. 13
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Pressurizer Heater Bank 2 -can be controlled from each unit's Aux
Shutdown Panel

a) OFF/ NORMAL/ ON - switch positionsare selected; in NORMAL
control can only be from the Control Room

Pressurizer Heater Bank 2-_Group B- not only ¢an be controlledfrom
the ASP (when alt of Bank 2 is being operated), but it can also be
operated from the SSF.

a) GroupB is normally powered from MCC 1, 2, 3XSF, which is
normally fed from load center 1, 2, 3X8.

b) Howeverwhen powered from the SSF diesel, Group B can only be
controlled from the SSF unit control board controls.

1) Lowlevel heater cutoff-105" SSF Pzr level-uncompensated

The pressurizer heatersfor each unit are normally supplied from rion-
safety related motor control centers (MCCs) XH, XI, X4, and XK. The
pressurizer heaters are divided among the three 4160 voit ES buses
such that the loss of one entire 4160 voit bus will not preclude the
capability to supply sufficient pressurizer heatersto maintain natural
circulationin MODE 3.

Pressurizer Water Space Saturation Recovery Circuit

Inadditionto being controlled by the ICS median selected narrow
range (NR) RCS pressure signal, Pressurizer Heater Bank#2 also
receives a controlling signal from the Pressurizer Water Space
Saturation Recovery Circuit.

a) The purpose of this circuitis to automatically detect subcooled
conditions inthe pressurizer and energize a limitednumber of heater
assemblies in order to reestablish saturated conditions (for the
current RCS pressure).

b) Pressurizertemperature ‘C' is applied to a function generator to
predict the corresponding saturation pressure {i.e., the predicted
RCS saturation pressure for the current pressurizertemperature).

¢) Ifthe predicted saturation pressure for the current pressurizer
temperature is significantly below the actual RCS pressure, heater
bank 2 Bin AUTO, and control is from the control room, the circuit
will energize heater bank #2 in order to reestablish saturated
conditions for the current RCS pressure.

d) A 20 psig dead band is applied to minimize cycling of the heater
bank.

10. Pzr bow Level Heater Cutoff « 80" (compensated Pzr level) interiock

deenergizes the heatersto prevent damage while they are uncovered

OP-OC-PNS-PZR

FOR TRAINING PURPOSES ONLY Rev. 13
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Question257 PNS140501 PNS140501

initial plant conditions:
e Unit#3 is operating at 100% power
e Ail systems are in automatic

A FDW transient has occurred.

CurrentRCS conditions:
¢ PZRlevel =300 inches
» PZRtemperature =644° F
o RCS pressure=2212 psig

Which ONE of the following correctly describes PZR heater and spray valve status?
(.25)

A) Htrbank#1 OFF, Hts bank#2 OFF, spray valve OPEN
B) Hir bank#1 ON ,Htr bank#2 ON, spray valve CLOSED
C) Htr Bank#1 OFF, Htr Bank#2 ON, spray valve OPEN

D) Hir bank#1 ON, Htr bank #2 OFF, spray valve CLOSED

Answer 257 _
C. S

-RC pressure is> 2155 psig so PZRHTR Bank #1 is OFF.

-PZR Water Space Saturation Recovery circuitry senses the PZR is subcooled for an
RCS pressure of 2210 psig so PZR HTR Bank#2 is energized. Tsat for -2200 psia is
-650°F. Psatfor 644°Fis = 2103 psig, but actual RCS (P) is 2200 psig.

-RC pressure of 2210 is > RC-1 setpoift so spray valve is open.

272



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 35

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power =20%
+ Unit startup in progress
» Al RCPs operating

CURRENT CONDITIONS:

¢ Reactor tripped
Reactor power = 1% and decreasing
RCS pressure = 1950 psig and decreasing
Condenser vacuum =19 inches and decreasing
1A2 RCP tripped

Which ONE of the following is the cause of the reactor trip?
A. bowRCS pressure.

B. Power to flow to imbalance.

C. Mainturbine anticipatory trip.

D. Loss of feedwater anticipatory trip.



OCONEE NWC RO EXAM
06-25-2004

Question 35
T2/G1

F1 2K1.08, Reactor Protection System
Knowledae of the phvsical connections andlor cause effect relationships between

the RPS and the following systems: MFW (2.9%/3.1)

Answer: D

A. Incorrect,RCS pressure > 1810 psig.

B. Incorrect, Rx power < minimum flux/flow/imb trip setpoint. Would trip frcm 100%
power.

C. Incorrect, Rx power < 27.75% and decreasing, turbine anticipatorytrip bypassed.

D. Correct, Operating MFDWP tripped on low vacuum.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: IC-RPS, R3

Question Source: Bank # 1C090301

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES

TERMINAL OBJECTIVES

1.

Describe the function and correct operation of the Reactor Protective System during
all modes of plant operation, including specific limits or precautions associated with
the particular component or operation. {T1)

Discussail inputs and signals used inthe RPS that affect the specific operation-
related functions associated with the RPS. {T2)

Describe O identify the purpose of each indicator, control, and indicating lightinthe
RPS that provides operator-related irformation. (T3)

Evaluate normal and off normal system operation and predict RPS and plant
responseto specific degraded components within the RPS, oF components or power
supplies that feed the RPS. Analyze the status of the RPS and the plant and develop
a planto returnthe systemto normal. (T4}

ENABLING OBJECTIVES

1.

List the two general components that the RPS is designed to protect. (R1)

2. Listthe twe basic methods employed by the RPS to protect the fuel rod clad and
RCS. (R2)
3. Listalleleven variables in RPSthat will initiate a reactor trip, and where
applicable, the maximum or minimum allowable setpoint at which trig will
occur. {R3j
4. Foreachtrip, choose which of the two general components (fuel dad or RCS}) each
of the tripping parameters in RPS is designed to protect, and be able to describe the
basis of the protection afforded by each. (R4)
OC RPS FOR TRAINING PURPOSES ONLY REV. 13
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Question 193 1C080301 1C090301
Unit 1 conditions:
INITIALCONDITIONS:

» Reactor power= 20%
e Unitstartup in progress
e All RCPs operating

CURRENT CONDITIONS:
¢ Reactor tripped
s Reactor power = 1% and decreasing
¢ RCS pressure =1850 psig and decreasing
» Condensesvacuum =18 inches and decreasing
e 1A2RCRP tripped

Which ONE of the following is the cause of the reactor trip? (.25)
A. LowRCS pressure.
B. Power to flow to imbalance.

C. Mainturbine anticipatory.

D. Loss Of feedwater anticipatory trip." -

Answer 193

D

A. Incorrect- RCS pressure> 1810 psig.

B. Incorrect - Rx power < min. flux/flow/imb trip setpoint LR
C. Incorrect- Rx powar < 27.75% and decreasing, turb. ant{cipatory tn
bypassed.
D. Correct -

212



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 36

Unit 1 plant conditions:

INITIAL CONDITIONS:
¢« Main Steamieak in the Reactor Building
¢ ES Channels1 - 6 have actuated

CURRENT CONDITIONS:
¢ The Main Steam ieak has been isolated
¢ Reactor Building pressure is 1 psig and slowly decreasing

Which ONE of the following describes the proper method for returning ES channels &
and 6 {RB coeling and essential isolation) to normal?

Depressthe...

A. yellow MANUAL pushbuttonfor each component on Channel 5 & 6 RZ modules,
place components in Non-ES state; then depress the blue AUTO pushbutton on the
RZ module.

B. yellow MANUAL pushbutton for each component on Channel 5 & 6 RZ modules;
place components in NON-ES state; then depress the blue RESET switches for ES
Digital Channels 5 8 6.

-

C. red output state reset switch on the RB pressure 3% tnd bistable in each Analog
Cabinet; then depress the blue RESET switches for ES Digital Channels 5 & 6.

D. red output state reset switch on the RB pressure 3#ifl°tp bistable in each Analog
Cabinet; then depress the blue AUTO pushbuttons on the RZ module.



OCONEE NRC RO EXAM
06-25-2004

Question 36
T2iG1

013K4.02, Engineered Safety Features Actuation System (ESFAS)
knowledgeof ESFAS design feature(s} and/or interiock(s) which providefor the
ollowing: Containment integrity system reset (3.9/4.2)

Answer: C

A. Incorrect- Depressingthe yeltow manual pushbutton on the RZ module gives control
of the components to the control room operators. When the blue AUTO pushbutton
is depressed the componentwill return to its ES state.

B. Incorrect-depressing the yellow manual pushbuttons gives the operator control of
the component. The individual analog bistables have to be reset by depressing the
red output state reset switch.

C. Correct-depressing the red output state reset switch will reset the analog
bistable and the blue reset switch will reset the digital channels.

D. Incorrect-the red output state reset switch will reset the RB 3# bistable; however it is
not necessary tc depress the blue AUTO pushbuttons on the RZ module.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: IC-ES. R13

Question Source: Bank # 1C031302 (modified)

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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12.1Analog channels

12.2Digital channels

12.3Analog and Digital channels siniultarieously

13. Explain the actions necessary to manually trip andlor resetan analog or digital
ESG channel. {R13)

14. Predictthe emergency operation of the ESG analog and digital channels in response
to a LOCA that results it RCS pressure gradually decreasingto 100 psig
accompanied by a gradual increase in Reactor Building pressureto =15 psig. (R14)

15. Discussthe proper operation of all RZ Module controls and indications locatedon a
unit's vertical control board inthe Control Room. (R15)

16. Discuss and properly apply the guidance associated with repositioningES equipment
following an ES actuation. (RIB)

17. Describethe actions necessaryto properly return HPI pumps. ReactorBuilding
Coding Units and Keowee Hydro Units to normal operationfollowing ES actuation.
A(R17)

18. Discuss and properly apply the limits and precautions associated with the ESG
System. {R18)

OP-OC-IC-ES FOR TRAINING PURPOSES ONLY REV. 12
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3. Manual Trip and Reset of ES Channels (OBJ. R13}
a) Analog channels

1} Individual portions, HPI, LPi and RB pressure{4 psig), can be
manually tripped by taking the rotary switch on the associated
Pressure Test Moduleto the "Test Operate" position. There is
one test module for WR RC pressure which will trip both the
HPI and L.PI bistables, and a separate test module for NR RB
pressure which will trip the 3 psig RB pressure bistable.

2) Located ineach Analog channelare the RC Pressure bistable
modules (one for 1600# and one for 550#) and the Reactor
building pressure trip bistable module.

If tripped, these three modules, and thus the channel, can be
reset by depressing the "output state™ toggle switch (located on
each bistable module) for each bistable that has tripped, when
WC pressure is > 1600# (HP1), > 550# (LP1), or RB pressure <
3#.

3) As stated earlier, no action is required to reset analog channel
outputs feeding channels 7 & 8. When RE pressure B< 10
psig the output signal will clear.

b) Digital channels

1} Can be manually tripped at the manualtrip/reset panelin
control room.

~ Refer to OC-IC-ES-10

2) Channels 1-6 can be reset at same location if at least 2 out of 3
analog channels are reset.

3) Channels7 & 8 can be reset at same locationwhen RB
pressure switches have reset (RIB pressure < 10 #).

NOTE: At one time, itwas thought thaf if portions of an ES
channel were in manual and in their Non-ES positions,
the components could be returnedto their ES positions
by depressing the manual digital channel reset buttons
and then releasingthem. This was incorrect. If
individual components have been selectedto manual,
their respective RZ Module "AUTO" pushbuttons must
be depressed in order to automatically repositionthose
components with the ES signal unless the ES signal B
completely cleared (analog and digital) and reinitiated.

OP-OC-IC-ES FOR TRAINING PURPOSES ONLY REV. 12
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Question 78 tC031302 1C031302
Plant conditions:

« ES Channels 1and 2 have actuated on low RCS pressure as a result of a main
steam leak outside of the reactor building.

e The Main Steam leak has been isolated.
RCS temperature and pressure have been stabilized at = 555°F and 2155 psig.

Which ONE of the following describes the proper method for returning ES to normal?
(.25)

A) Depressthe yellow MANUAL pushbutton for each component on Channel 1& 2 RZ
modules, place components in Non-ES state; then depress the blue AUTO
pushbutton on the RZ module.

B) Depressthe yellow MANUAL pushbuttonfor each component on Channel 1& 2 RZ
modules; place components in NON-ES state; then depress the blue RESET
switches for ES Digital Channels 1 & 2.

C) Depressthe red output state reset switch on the 1600# (HPI) trip bistable in each
Analog Cabinet; then depress the blue AUTO pushbuttons on the RZ module.

D) Depressthe red output state reset switch on the 1600# (HFI) trip bistable in each

Analog Cabinet; then depress the blue RESET switches for ES Digital Channels 1 &
2.

Answer 78

"~ control Of the components to the control room operators. When the blue AUTO
pushbutton is depressed the component will return to |ts ES state.
of the component The indlvsdual analog bistables have to be reset by
depressing the red cutput state reset switch.

C. Incorrect-the red output state reset switch will reset the 1600# bastab!e however
it is not necessaryto depress the blue AUTO pushbuttons on the RZ module.

D. Correct- depressing the red output state reset switch will reset the analog
bistable and the blue reset switch will reset the digitat channels.

85
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1 POINT
Question 37

Which ONE of the following is the actual setpoint for starting the Reactor Building
Cooling Units?

A. RCS pressure = 1600 psig

B. RCS pressure =550 psig

C. Reactor Building pressure = 10 psig
D

. Reactor Building pressure = 3 psig
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OCONEE NRC RO EXAM
06-25-2004

Question 37
T2!G1

‘safeguards mode of operation (4.1/4.3)

022A3.01, Containment Cooiihg System (CCS)
Ability to monitor automatic operation of the CCS, Including: Initiation of

Answer: D

A. Incorrect, setpoint for High Pressure Injection, Keowee Emerg. Start and RB Non-
Essential Isolation.

B. Incorrect, setpoint for Low Pressure Injection and LPSW.

C. Incorrect, setpoint for Reactor Building Spray. This is the setpoint not will it actuate
at this pressure.

D. Correct, setpointfor Reactor Building Cooling, Penetration Room Ventilation
and RB Essential Isolation.

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: IC-RPS, R3

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKEPOWER . OCONEE OPERATIONS TRAINING

OBJECTIVES

TERMINAL OBJECTIVE

1. Properly describe the operation of all components of the ESG system during normal,
inadvertent, and emergency operations. {T1)

ENABLING OBJECTIVES
1. State the purpose of the Engineered Safeguards System. (R1)

2. Listthe input signals and the sources of power for the Engineered Safeguards analog
subsystem. (R2)

3. Statethe function of the following components located in the ES analog
cabinets including any associated setpoints: (R3}

3.1 RC PressureTrig Bistable Modules {(HPI and L.Pi)
3.2 RC Pressureinhibit Bistable Modules (HPt and LPI)
3.3 RCPressureTeést Module

3.4 RB PressureTrip Bistable Module

3.5 RB PressureTest Module

3.6 High RB Pressure Contact Buffers

4. Diagnosethe status of an ESG Analog channelfrom the indicatinglights provided
above eachESG cabinet. (R4)

5. Listthe input signals and the sources of power for the Engineered Safeguards digital
subsystem. {R&)

OP-OC-iC-ES FOR TRAINING PURPOSES ONLY REV. 12
Page 5 of 35



DUKE POWER OCONEE OPERATIONS TRAINING

2. LECTURE PRESENTATION

2.1 System Overview

A. The Engineered Safeguards System monitors selected plant parameters
that are indicative of the occurrence of a major loss-of coolant accident
(LOCA). These parameters are reactor coolant system pressure and
reactor building pressure. Ifthese parameters reach trip setpoints,
associated subsystems are actuated.

B. ProtectiveActuation Functions and Associated Setpoints

Listed below are the general protective actuation functions that are initiated
by the ES system:

Refer to OC-IC-ES-18

TS Actual
Setpoint Setpoint
RCS 2 1590 psig RCS 1600 psig
High Pressure Injection, Keowee Emierg. OK OR
Start and RB Non-Essential Isolation RB < 4 psig RB 30 psig
RCS = 500 psig RCS 550 psig
Low Pressure Injectionand LPSW OR - OR
RB<4psig ~ + RB3.0psig
Reactor Building Cooling, Penetration Room RB 6 4 psig RB 3.0 psig
Ventilation and RB Essential Isolation
Reactor Building Spray RB < 15 psig RB 10 psig

* These functions are discussed in the following sections.

1. HPI, Keowee Emergency Start and Reactor Building Non-Essential
Isolation

The purpose of HPI system initiation is to assure that sufficient water
from the BWST flows into the RCS to control reactor coolant inventory
and to provide core cooling during certain LOCAs. HPI system initiation
will also help control core reactivity through injection of boron into the
RCS.

OP-0OC-|C-ES FOR TRAINING PURPOSES ONLY REV. 12
Page i1 of 35



OCONEE NRC RO EXAM
06-25-2804

1 POINT
Question 38

Unit 1 plant conditions:

INITIAL CONDITIONS:
s SBLQCA
s RCS pressure = 1059 psig
¢« RB pressure =23 psig
s Enclosure5.12 (ECCS Suction Swap to RBES) in progress

CURRENT CONDITIONS:

¢ RCS pressure =972 psig

e RB pressure = 18 psig

e BWST level = 8.5 feet

e 1LP-19fails to open
Which ONE of the following is correct?
ASSUME 1LP-19 REMAINS CLOSED
Stop the...
A. 1A LPl immediately. fi!
B. 1A RBS and 1A LPl immediately.
C. 1A RBS pump and when BWST level is £ 6 feet stop 1A LPI pump.

D. 1A LPI pump and when BWST levelis | 6 feet stop 1A RBS pump.



OCONEE NRC RO EXAM
06-25-2004

Question 38

12/G1 i —_
02682.07, Containment Spray System (CSS}

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: Loss of
containmentspray pump suction when in recirculation mode, possibly caused by
clogged sump screen, pump inlet high temperature exceeded cavitation, voiding,
-or sump level below cutoff (interlock) limit {3.6/3.9)

Answer: C

A. Incorrect, 1A LPI pump is not stopped until BWST level < 6 feet. Water still needs to
be used from the BWST.

B. Incorrect, both pumps are not stopped immediately. The LPI pump remains in
operation to use more BWST water. 1A LP! pump is not stepped until BWST level <
6 feet.

C. Correct, the RBS pump is initially stopped. The LPl pump continues to operate
to ensure adequate water is removed from the BWST. The LP! pumpis
stopped at £ 6 feet if 1LP-19 is not opened.

D. Incorrect, the order is reversed. The RBS pump is initially stopped. The LPI pump
continues to operate to ensure adequate water is removed from the BWST. The LP!
pump is stopped at < 6 feet if 1L.P-18 is not opened.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-LQSCM, R34

Question Source: NEW

Question History: Last MRC Exam

Question Cognitive Level: Memo9 or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

Objs. R: 42, 43, 44, 45 Covered in Rule 3 Tralning-

2.
3.

Explain how a single MBEFBWP is aligned to both SGs. (R42}

Explain why operation of the condensate system k preferred during extended EFDW
Operation. {(R43)

Describe actions taken pesenclosure 5.9, Extended EFDW Operationto maintain
UST inventory. {R44)

Explainthe actions required to establish suction source to the EFDW pumps from the
Hotwell. {R45)

Objs. To Be Covered in LOSCM Tab and Enel. §.12 Training

6.

10.
41.

Recognizethat, provided HPI/LP! is operating, subcooling margin should be restored
within —10 minutes unless a large break LOCA has occurred. {R11}

Given a set df plant conditions determine the correct actions to take using LOSCM
(Loss d Subcooling Margin) section of the EOP. (R12)

Explainwhy HPl piggyback operation may be required during SBLOCAs. {R16)
State when the LOSCM section should be entered. {R1)
Explainthe reason for determining if the cause of LOSCM is due to over-cooling. (R5)

State the symptom inthe EOP that is used to determinethat SG heat remaval will not
be required during a LOCA. (R10}

1%.Given a copy of Figure 1, Total Required HPI Flow, be able to determine, for a given

13.

24,

15.

16.

set df conditions, whether a Rapid WCS Cooldown is required. {(R17)

Describethe two (2) actions taken to mol and depressurize the RCS if total HP{ flow
Is not adequate Or if it cannot be establishedto each header. {R18}

Discussthe reasons for pot attempting to depressurize the RCSto LFI conditions by
openingthe PORV when SCM is lostand HPI is not available. (R19)

Describethe basis for swappingLPi and RBS suction to the RBES when the BWST
level decreases to 19 feet. (R20})

Given a set of system failure conditions, assess the situation and determine the
correct contingency actions. {R34)

f7. Describethe differencesin actions taker to swap suction to the RBES between a
SBLOCA and a LBLOCA. {R21)

18. Explainthe actions taken to control HPIP recircflow. {R28)

OP-OC-EAP-LOSCM FOR TRAINING PURPOSES ONLY REV. 12

Page 7 of 38



DUKE POWER OCONEE OPERATIONS TRAINING

2.5 Step24: _ WHEN BWST level is = 9', AND RB level is rising, THEN
continue in this enclosure.

A. Hold step fo wait for a BWST level of 9 feet and a rising Reactor Building
level.

1. UFSAR guidance says fhat we begin the swap when the BWST low
Level alarmis received.

2. Thealarm actuates at 9 feet.
Guidanceis given to comply with the UFSAR,

4. Therequirementfor the RE level increasing ensures fhat the water is
going to the Reactor Buifding and is available for taking suction.

5. (OBJ. R22) Assures time is available fo complefe required valve
manipulations prior to BWST depletion.

B. Walif here untif conditions @ continue are met

2.26 Step26: Simultaneously open the following:
— 1LP-19
— 1LP-20
RNO: 1.__ IF 1LP-19 failsto open, THEN stop the 1A RBS Pump
2. __ IF 1LP-20 fails to open, THEN stop the 18 RBS Pump

A. Guidance is given to simultaneously open LFP-18 and 20 (RBES Suction
Valves).

1. {OBJ. R33}Valve stroke time for these valvesis > | minute.

2 Stroke time must be takeninto consideration when making the swap
from the BWST to the RBES.

3. Opening these valves simuftansously means that the stroke times are
in parallel rather than series.

4. |fthese valves are stroked and one appears to have a burned out fight
buib do not take the dime to change the light bulb.

a) Monitorthe progress of the valve with the good position indication.

b) Whenthe valve with good position indication opens fully, aflow a
few more seconds for the valve in question to open.

c) If the valvein question does not indicate open, loses power, or fails
to operate, then perform the contingency actions.

5. Theintent of this step is to aftempt fo open bofh valves at the same
time to save dime in the swap to the RBES.

B. RNO: Contingencyactions. Stopping the RBS pump wiff slow down
the rate of fevel decrease while waiting on < 6' In the BWST.

OP-OC-EAP-LSCM FOR TRAINING PURPOSES ONLY REV. 02
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2.27 Step27: __ IAAT BWST is<6', THEN perform Steps 28 — 32.
RNO: __ GOTO Step 32.
A. Continue W%hthe enclosure.

4. (OBJ.R35 & 36)This is to get as much inventory out of the BWST as
possible before swapping to the sump. LCCA analysis assumes 40
feet of wafer transferred from the BWST info containment Assuming
TS minimum of 46 feet at beginning, must be <6 feet.

2. lIfthereis a siight difference in BWST indications, use the fowest
value.

a) (OBJ. R23)The condition of the BWST leve! at this time /s
dependent upon reactor building pressure.

b) If Reactor Building pressure is greater than 10 psig, the head from
the RBES will be higher than the head from the BWST. Af this low

level, the LP/Ps and RBSPs will take suction from the RBES.
When fhis happens, the BWST level will stop decreasingarid
begins fo draw a straight line.

c) When building pressure becomes less than 70 psig the head from
the BWST and the RBES wiil begin fo equalize and the pumps will

start taking suction off ofthe BWST again. BWST leve! wilf begin
to decrease.

d) TheBWST feve! can begin fo drop at a relatively fast rate because
not only will the LPf and RBS pumps be taking suction but there will

also be some gravity feed from the BWST to the RBES.

3. IfBWST level is not continuing fo decrease. the operator will continue
to the steps that isolate the BWST suction.

B. RNO: If BWST/evel is < 9’ but still greater than 6, continue on until /AAT
for 6 is met.

2.28 Step28. __ Verify 1LP-19is open
RNO: ___ Stop the 1A LPI Pump

2.29 Step29: __ Verify 1LP-20 is open
RNO: __ Stop the 1B LPI Pump

2.30 Step 30: Simultaneouslv close the following:
— 1 P-21
—1LP-22

RNO: 1. __{F 1LP-21 fails to close, THEN stop the 1A LPI Pump and 1A
RBS Pump

2. __ |F1LP-22fails to close, THEN stop the 18 LPi Pump and 1B
RBS Pump

OP-QC-EAP-LSCM FOR TRAINING PURPQSES ONLY REV. 02
Attachment 3 Page 11 of 23
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A. Most efficient use of valve stroke time

B. RNQO: ThelPIP and RBSP on the suction header with the failed valve wlf
have to be secured. # we are unable to isolate the suction header from the
BWST, the pumps wilf eventually draw &afr irifo their suctions as the fevel!
continues to decrease.

Later action wi¥f close the BWST outlet valve (LP-28) and refum these
pumps fo operation.

2.3l Step31: ___ Dispatch an operator to close 1LP-28 (BWST Qutlet}East of Unit
1 BWST).

A. (OBJ. R37) Thisprovides backup isolation for the LPIP suction from the
BWST. Prevents highly activated water from leaking past check valves and
increasing doses outside.

B. Any LPIPs that were secured because of the faifure of the associated
BWST suction valve to close will become operable when LP-28 is closed.

2.32 Step 32- __ Verify two LPIPs operating.
RNO: 1. ___ Maximize total LP! flow < 3000 gpm by throttling HP! flow.
2.__ Limit total HP! fiow to < 750 gprn including seal injection
A. TwoLPIPs operatingis preferred.

B. RNO: Ifonly one LPIP is operating then LP! and HP! flow fimits must be
met.

2.33 Step 33: __ IAAT an operating LPI Pump (Aor B)fails, TMEN perform Steps
34-42.
RNO: __ GO TO Step43.
A. Description of Step 34 — 42: Handling of Pump Failures

1. Thecross-tie mod changed the manner in which pump failures are
handled. If an LPI pump is operating it is no longer necessary o cross-
tie through LP-9 & 106.

2. The new afrangement checks for any pumps running, and if not,
atfernpts to start an avaffable A or 8 LP! pump. - #f the pump is runming
or started then the valve afignment is checked. -

3. if A or B pump cannot be started then the alignmentis made to start the
C LP! pump and align its discharge to only one seader through eifher
LP-9or 10. o

a) LPSW is then checked to ensure cooling.

b) Step 42 ensures fhe correct flow limits are maintained for total LPf
and HPL In both cases HF! is throttled fo meef the limits.

OP-OC-EAP-LSCK FOR TRAINING PURPOSES ONLY REV. 02
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 39

Which ON€ of the following describes the design function of Main Steam Stop Valve
(MSSV) #2?

MSSV#2...
A. is able to open against full Main Steam pressure due to having a larger EHC piston.

B. is the only MSSV that has an automatic steam lead drain to lower upstream
pressure.

C. has an internal bypass valve to raise MS Chest pressure for lowering the delta-p
across the MSSVs.

D. has the Master/Slave relationship with the Main Steam Control Valve #2 to allow and
control steam admission to the High Pressure Turbine.



QCQNEE NRC RO EXAM
06-25-2004

Question 39

T2/G1 .
03962.1.28, Main and Reheat Steam System
Knowledge of the purpose and function of major system components and
controls. (3.2/3.3)

Answer: C
A. Incorrect, can open due to bypass valve.
B. Incorrect, steam lead drain is not used to lower upstream pressure

C. Correct, has an internal bypass valve to raise MS Chest pressure for lowering
the delta-p across the MSSVs.

D. Incorrect. does not have a master/slave with the MSCV #2.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: STG-MT, R4

Question Source: Bank # STG160403

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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TRAINING OBJECTIVES

TERMINAL OBJECTIVES

At the condusion of this lecture, the studentwill be able to:
Describe the purpose and operation of the main turbine and its related components.

Explainthe function of and purpose for the various protective actions/devices
associatedwith the main turbine.

ENABLING OBJECTIVES

1. Describethe steam flow path from entry into the high pressure turbine to the exit of
the low pressure turbine. (R1})

2. Explainwhat is meant by “Rouble Flow” as it relatesto the main turbines at Oconee
Nuclear Station. (R2)

3. Explainthe two purposes of the Main Steam Stop Valves. (R3)

4. Explainwhy the # 2 Main Steam Stop Valve has an internal bypass valve. {R4)

5. Explainthe purpose of the Control Valve above seat drains. (R5)

6. Explainthe purpose of the Reheat Stop Valves. (R8)

7. Explainthe purpose of the InterceptValves. {R9)

8. Expfain the purpose of the exhaust hood spray on the Low Préssure Turbines. {R10)

9. Describethe conditions that could result in high exhaust hood temperatures. (R11)

10. Discussthe consequencesd high exhaust hood temperatures. (R12)

11. ldentifythe trip setpoint for “Low Condenser Vacuum”. (R13}

12. Explainwhy the turbine should be placed on tuming gear when itis shutdown. (R14}

13. Describethree methods of placing the turbine on turning gear(R15)

14. |dentify the cause of an auto trip of the turning gear motor. (R16)

15. Riscussthe purpose of the extraction check valves. (R17)

OP-OC-STG-MT FOR TRAINING PURPOSES ONLY REV. 08b
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OCONEE OPERATIONS TRAINING

b)

The normal valve disc is modified:

1) The top portion of the disc Is fabricated into an integral valve
seat.

2) Oirifices have been milled from the integral valve seat through
the bottom portion of the main valve disc.

A smaller valve disc is attached to the normal valve stem of the #2
MSSV to mate with the integral valve seat formed into the main

vaive disc.

1) This smaller valve disc is called the #2 Main Stop Valve Bypass
Valve.

2} When the proper logic (ShellWarming or Chest Warming) is
selected, the operator can positionthe Bypass Valve disc from

a fully shut to a fully open position from the EHC Control Panel
in the Control Room.

3) With the Bypass Valve open, steam will flow through the main
valve disc and through the orifices in the disc.

4) The#2 MSSV BypassValve is usedto:

(@) (Obj. R4) Slowlywarm the HP Turbine Shell prior to
placingthe MT in service {Shell-Warming).

(b}  Slowly warm the Main Control Valve components
and the below seat metal of the MSSV's (-the Steam
Chest area — Chest Warming) before admitting full
steam flow through these valves.

{c¢} Reducethe AP acrossthe MSSV'sto allow the
valves to open. Forthis reason, MSSV#2 b
sometimes referred to as the “balancing” valve.

B. Main Control Valves

1 Four Main Control Valves (MS-107, MS-108, M3-109 & MS-108) are
located just downstream of the four MSSV's.

Physically, the CV's are at the same locationas the MSSV's.
The outlet dF one MSSV is welded directly to the inlet of a CV.

2.
3.

a)
b)
c)
d)

MSSV #4 connects to CV#1.
MSSV#1 connectsto CV #2.
MSSV#3 connectsto CV #3,
MSSV #2 connectsto CV #4.

Since the four MSSV's are interconnectedbelow their seats, any stop
valve will supply any control valve with steam, although at a more
reduced rate than if the corresponding stop valve is open.

OP-OC-STG-MT

FOR TRAININGPURPOSES ONLY REV. 08b
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Question 324 STG160403 STG160403

Which ONE of the following describes the design function of Main Steam Stop Valve
(MSSV)#2?

MSSV#2...
A. is able to open against full Main Steam pressure due to having a larger EHC piston.

5. isthe only MSSV that has an automatic steam lead drain to lower upstream
pressure.

C. has an internal bypass valve to raise MS Chest pressure for lowering the delta-p
across the MSSVs.

5. hasthe Master/Slave relationship with the Main Steam Control Valve #2 to allow
and control steam admission to the High Pressure Turbine.

Answer 324
C

A. Incorrect, can open due to bypass valve.

B. Incorrect, steam lead drain is nOt used to lower upsatream pressure

C. Correct, has an internal bypass valve to raise MS Chest pressure for lowering the
delta-p acrossthe MSSVs.

D. Incorrect, does not have a master/siave with the MSCV #2.

332



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 40

Unit1 plant conditions:
¢ Reactor power = 75%

Which ONE of the following would require entry in to Technical Specifications?
A. Upper Surge Tank level = 5.2 feet

B. “1B” Condensate Booster Pump COS

C. "A” Turbine Bypass Valves failed closed

D. 1V-186 (Main Condenser Vacuum Breaker) breaker tagged open



OCONEE NRCRO EXAM
06-25-2004

Question 40
T2/G1

0566G2.1.33, Condensate System
Ability to recognize indications for system operating parameters which are entry-

level conditions o technical specifications. (3.4/4.0)

Answer: A
A. Correct, UST level required to be > 6 feet.

B. Incorrect, although can feed the SGs when main and emergency feedwater is lost,
CBPs are not TS required.

C. Incorrect, used to cooldown but are not required by TS.

D. Incorrect, is used to break vacuum so the Hotwell can supply suction to the EFDW
pumps but B not TS required.

Technical Reference(s): TS 3.7.6 (UST and Hotwell)

Proposed references to be provided to applicants during examination: None
Learning Objective: CF-C, R38

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis
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29.

30.

3L

32.

33.

35.

36.

37.

TRAINING OBJECTIVES continued

{Obj. R32)Describe the relationship betweenthe Condensate System and "Eteater
Drain System, including:

Point in the Condensate System that 'E' Heater drains are returned.
30.1 Approximate amount’E" Heater drain flow adds to Condensate System flow.
35.2 When the 'E' Heater drains are fed forward to the Condensate System.

30.3 Effecton overali plant operation of introducing 'E' Heaters drain flow back into
the Condensate System.

{Obj. R33)Describe the relationship between the Condensate System and 'D' Heater
Drain System, including:

311 Pointinthe Condensate System that ‘D' Heater drains are returned.
31.2 Approximate amount'D' Heaters drain flow adds to Condensate System flow.
36.3 When the ‘D’ Heaterdrains are fed forward to the Condensate System.

314 Effecton overall plant operation of introducing'®' Heaters drain flow back into
the Condensate System.

{Ob). R34)Compare the relative effects on plant operation between 'E' and 'l
Heaters drain Wons.

(Obj. R35)Exptain the purpose for the 'C' Brain Coolers.

{Ob}. R36)Explain the purpose for the "Condensate Cleanup to the UST" line and
when this flow path would be used.

{Oh). R37)Describe the operation d C-128, Condensate Recirc Control. and C-124,
Condensate Recircto UST, including:

35.1 Purpose for the recirc line.
35.2 Logic between C-124 and C-128.

35.3 ReasonC-124 is before C-128 in recirc Bre and why the opening sequence is
like itis (in Auto).

(Obj. R38)Explain why arequlred level must be maintained in the UST's during
power operation.

{Obj. R43)List the systems that discharge to and the systems or components that are
supplied from the UnitUST.

OP-OC-CF-C FOR TRAINING PURPOSES ONLY REV. 15b
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b} (Obj. R38) A minimum inventory of > 30,000 gallons, (54 feet]
is required to be maintained In each unit's UST since itls the
initial supply for the EFDWPs on that unit. Therefore, QA level
indication is supplied for each UST.

11. (Obj. R44) Interlocks

a) A problemwas identifiedwhere, during a casualty situation in which
the hotwell makeup valves fail open, the UST level could decrease
belowthe &' level renderingthe EFDWPs inoperable untiltheir
suction could be aligned to the hotwell. Evenworse, there was the
possibilitythat the UST’s could drain to the hotwellfollowed by an
auto stark of the EFDWPs.

b) The UST level control system has been modified to prevent this
situation from occurring.

c) Two new QA condition 1 pressure switches have been added to the
LUST's that will monitor UST level. These pressure switches are set
to actuate at an UST level of between 7'-0" and 7'-3".

d) Three new QA condition 1 solenoid valves have beeninstalled
betweenthe valve positioner (which generates the loader signal to
the valve) and the diaphragms for C-192, C-187, and C-176.

1} When these solenoid valves are energized, they allow the
hotwell level control system to operate normally.

2) When these solenoid valves are de-energized, the air is bled
off of the valve diaphragms and the valve fail closed.

e) IfUST level decreases to setpoint:

1) The pressure switches will de-energize the solenoid valves
allowing the air to bleed off of the diaphragms causing the
hotwell makeup valves to fail closed.

2) This isa one out of two logic so only one pressure switch
needsto sense a low level to actuate and de-energize the

solenoid valves.

3) Statalarm"UST TO HW MAKEUPVLVS FAIL CLOSED" (SA-
6/0-10} will annunciate.

Note: OP/A/1106/02, Condensate and Feedwater, provides
procedural guidance on recovering from this situation

~f)  When levelinthe UST increases above the setpoint for the
- pressure switches, normal hotwell level control will be restored.

-g) The C-152/C-153 interlock has been previously described.
V. (Obj. R38, 42)Condensate Storage Tank

- FOR TRAINING PURPOSES ONL"’ REV., 15a
' Page48 f55



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 41

Unit 3 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%
¢ ICSinAUTOMATIC

CURRENT CONDITIONS:
s "3A" FDW pump trips

Which ONE of the following is correct?
ASSUME THE UNIT DOES NOT TRIP OR GO INTO TRACK

The unitwill runback to _ power at per minute.

A. 55% / 20%
B. 55% / 25%
C. 65% / 20%

D. 65% / 25%



QCQNEE NRC RO EXAM
06-25-2004

Question 41
T2iG1
059A1.03, Main Feedwater (MFW} System

Ability to predict andlor monitor changes in parameters (to prevent exceeding
design limits) associated with operating the MFW controls including: Power level
restrictions for operation of MFW pumps and valves. (2.7%/2.9%)

Answer: D

A. Incorrect, both parts incorrect. First part would be correct for an asymmetric rod.
Second part incorrectwould be correct fer a “Loss of RC flow”, “Both Gen Breakers
Open” runback.

B. Incorrect, first part incorrect. Would be correct for an asymmetric rod. Second part is
correct.

C. Incorrect, first part correct. Second part incorrect would be correct for a “Lossof RC
flow”, “Both Gen Breakers Open” runback.

D. Correct, the unitwill runback to 85% power at 25% per minute.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: STG-ICS, R3

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis
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1.

OBJECTIVES

TERMINAL OBJECTIVE

Summarize the operational aspects of the Integrated Controf System ({CS) with respect
to the coordination of plant systems and controls. (T1)

Predict automatic actions performed by the ICS and identify corrective actions upon
failure of the automatic actions. {T2)

Summarize the purpose and operation of the ICS indications and controls available to
the operator. (T3)

ENABLING OBJECTIVES

1.
2.

Define the functions of the Core Thermal power Demand (CTPD) subsystem. (R1)

Given a set of conditions, determine the methodto achieve a load change using the
Load Control Panel (LCP) (R2)

Identify the operations of automatic and manualload limits including: (R3)
31 LCP indications
32 Load Limitvalues
3.3 Runback Rates

34 Over-riding conditions

Given a foad limit condition, assess plant runback response and determine the source of
any failure. (R4)

5. Definethe purpose and operation of the HOLD push-button. (R5)
6. Identifythe operation of the TRACKING mode including: (R6)
6.1 Initiating conditions
6.2 Tracking Parameters
6.3 Operator interface
7. Describethe ICS responseto a load change inthe Integratedmode. (R7)
8. Describethe conditions and responses of the Integrated Master in maintainingturbine
header pressure control. (R8)
OP-0C-STG-ICS FOR TRAINING PURPOSES ONLY REV. 07a
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2) Loss of one FDWPT = 65% power

(a) i-e. Ifonly one mainfeedwater pump were operating, the
unitwould be limited to producing 65% power.....therefore
65% is the load limit.

(b)  Sensed by alow hydraulic oit onthe FWPT.
3) Asymmetric rod = 55% power

(@  Sensed by a Diamond logic for asymmetric contro! rod
from the Absolute Position Indication system.

4) Loss of RC flow = Variable with Row degradation

(@  Sensed by the total of the two median selected Loop RC
flew signals.

5) Maximum Runback (when selected) = 15% power

6) Both Generator breakers OPEN = 20% power
(a) Sensed from breaker auxiliary relays in generator breakers.

7) Reactor Trip = 0% power
(@  Sensedfrom Trip Confirm on Diamond Panel or DSS

d) Ifaloadlimitis reached, the appropriate tight On the LCP panelwill be
illuminated indicating the source of the limit. Phis light will remainon
untit the CTP Demand is at or below the limit value.

e The “On High”light will also be on as long as the CTP Demandis
above the limitvalue.

e) If morethan one load limit exists, the MOST LIMITING (lower limit)
will be selected by ICS. Ifthat particular limit were satisfied or N0
longer true, the next most limiting load limit would control.

f) Load limits can only be appliedin the Integrated Mode
(automatic) of operation.

1) Manual operation will cause Tracking, which inputs & demand
signal downstream of the load limit signal input and will therefore
block any load limit.

g) When aload limitis imposedto the ICS, the operator cannot adjust
the ICS via the LCP.

OP-0OC-8TG-ICS FOR TRAINING PURPOSES ONLY REV. 07b
Page 25
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1) Targetload can be set at a desired value and, by selectinga
given rate, the time intervalforthe unit to receive this change can

be varied.

2. The rate at which ICS implements load changes is established by one of
two means:

a) Manual

1} By usingthe RATE SET thumbwheel the operator can select a
rate of change from 0.0 to 9.9 %.

2) The scale can be selectedto “% / Min" or “% / Hr” via pushbuttons
onthe LCP.

3) Above 95% increasing or anytime below 20%, the CTPD will only
allow a rate between 0 = 5%/ min. maximumto be used.

4) When controlling at low power with the steam generators on Low
Level Limits (LLL), the maximum rate of change is limited to

1%/min.

(a) The operator can select any rate below 1%/min to
maneuverthe unitwhen on LLL. This is necessaryto allow
the operator control over Tave changes at low power
levels.

(b) However, any automatic rate inputwill override the
1%/min. if itis a higher value.

(c)  bLLL will bediscussed in the FDW subsystem section of this
lesson.

5) Manualrates are over-ridden by automatic rates.
(@) Exceptions:
(1)  Operator can reduce below the 1%/min onLLL.
(2)  Operator can increase above the 1%/min Asym CR.
b) Automatic

1) When an automatic load limit is received which requires a power
reduction, the rate of change control is taken away from the
operator. The rate imposed is a function of the limiting condition.

(@) CRD asymmetric rod 1% per rin. (Minimum)
» The operator may increase this rate if desired
(b) Lossof RC flow 20% pes min.
(c)  Both Gen. bkrs OPEN 20% per min.
(d)  UnitinTrack 20% per min.
OP-0C-STG-ICS FOR TRAINING PURPOSES ONLY REV. 07b
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2)

(e)
9
@
(h)

Maximum Runback 20% per min.
Loss of RCF's 25% per min.
Loss of FWP 25% per min.
Reactor Trip 600% per min.

If multiple rates are imposed, the ICS will honor the most
limiting (fastest) condition.

The #1 1 transfer function processor will select the appropriate
automatic rate to be inserted to the ICS (T11).

Rate of change for CTP Demand due to Tracking, Maximum
Runback, Loss of Rc Flow, or Gen Bkrs Open {i.e. Any 20%
mnback rate) is variable from 20%/min. based on neutron error

signal.

(@)

(b)

()

The Reactor Control System is the slowest system that the
ICS controls interms of rate of change capability. Both
FDW and Turbine are capable of much more rapid
response than the reactor.

Typically, large or rapid changes in CTPB wiil ultimately
resultin a large neutron error (error between Ni flux and
reactordemand). Ifthis error exceeds 5%, a reactor
crosslimit will occur. This is an indicationthat reactor
responseis lagging behind FDW and Turbine.

As a result, when neutron error exceeds 2%, the rate of
change will decrease to ultimately 18%/min: at 5% neutron
error.

() This allows the reactor to track demand more
closely.

D. Verifying Proper{CS Runbacks

It is importantthat the operator verify the unit is responding properlyto

1.
load limiting conditions to preventthe unitfrom exceeding design limits of
operation.
2. The following indications should be utilizedto verify proper unit response.
a) Determine limiting condition by utilizingthe LCP load limit lights,
Statalarms, OAC, and equipment status.
b) Verify CTP Demandfollows load limit.
1} The CTPD Set (lower) window shouid immediatelyindicate the
value for the load limit.
e i.e. 65% fora FWPTtrip
OP-OC-STG-ICS

FOR TRAINING PURPOSES ONLY REV. 076

Page 28



OCQNEE NRC RO EXAM
06-25-2004

1 POINT
Question 42

Unit 1 plant conditions:
« 1A MD EFDW pump operating
e 1FDW-315 fails closed
Which ONE of the following is correct?
1A MD EFDW pump head is affected by _______ which diverts flow to the
A. an Automatic Recirculationvalve / Condenser
B. an Automatic Recirculation valve / UST

C. a manual Recirc lineup with orifices / Condenser

D. a manual Recirc lineup with orifices / UST



OCONEE NRC RO EXAM
06-25-2004

Question 42

e | 061K5.03, Auxiliary / Emergency Feedwater (AFW) éifstem
: Knowledge of the operational implications of the following concepts as the apply
to the AFW: Pump head effects when control valve is shut (2.6/2.9%)

Answer: B

A. Incorrect, first part correct. Second part incorrect. Suction is swapped to the
condenser on low UST level.

B. Correct,1A MD EFDW pump head is affected by an Automatic Recirculation
valve with flow to the Upper Surge Tank.

C. Incorrect, first part incorrect. Would be correct for the TDEFDWP. Second part
incorrect. Suction is swapped to the condenser on low UST level.

D. Incorrect, first part incorrect. Would be correct for the TDEFBWP pump. Second part
correct.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: CF-EFW, R7 and R11

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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TRAINING OBJECTIVES

TERMINAL OBJECTIVE

1.

After this lecture, the student will have an understanding of the cotriponents,
indications, controls and operation of the EFDW System. He/she will be able to relate
the operation of the EFDW System to the safe operation df the plantand its impact
on accident mitigation. Afong with this, the student will be aware of the conditions that
could possibly lead to renderingthe EFBW System inoperable and what actions to
take to mitigate the consequences of these situations. Identify and be able to discuss
an understandingof the other systems that integrate with the EFDW System, such
as, ICS, AFIS, FDW, Main Steam, Auxiliary Steam, Condensate, tA, AIA and
Electrical Power. (TI}

ENABLING OBJECTIVES

1.

State the purpose ofthe EFDW System. (R1)

2. Listthe cooling medium for the MBEFDWP motors. (86)

3. Listthe power supplies for the MDEFDWPs. {(R5)

4. Describethe operation of the cooling water system for the MDEFDWP motors,
including the failure mode on loss of power. (R28)

5. Describethe normal discharge flow paths for the EFDW System, include major pumps
and valves. (R2}

6. Describethe alternate ICS flowpath to the SGs, using the MDEFWPs, and the
TDEFDWP. (845)

7. Draw a one-line diagram of the EFDW System that indicates the normat sucticn and
discharge flow paths (R67})

8. Listthe normal and alternate suction suppliesto the TDEFDWP and the MDEFDWPs
and describe what conditions must existto be able to use the alternate source. {R4)

9. Describethe minimum recirculationflow paths for the MDEFDWPs, including
the function of the ARC valve, with possiblefailure modes and potential
mitigating actions. {R7}

1Q0. List the normal and backup coding mediumfor the TDEFDWP bearing cooling jacket.
(R8)

OP-CC-CF-EFW FOR TRAINING PURPOSES ONLY REV. 20b
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DUKE BOWER OCONEE OPERATIONS TRAINING

11 _Describe how cooling water is established to the BDEFDWP bearing cooling jacket
when the pump is started. (RIQ)

12. Describe the minimum recirculation flow pathfor the TDEFDWP, including the
approximate flow rate. (R1 1)

13. Listthe sources of steam forthe TDEFDWP. (R12)

14. Describethe purpose for the Steam Admission Valve (MS-93), including a description
of its operation following a normal start of the TDEFDWP. (R24)

15. Describe howto manually open valve M8-93, following a failure to open after a
TDEFBWP pump start signal. (R43)

16. Explain the function of the Auxiliary Oil Pump in relationshipwith the operation of the
Primary Relay and Operating Valve (MS-95) associatedwith the TDEFBWP. (R13)

17: Explain howto use the Hand-Startlever of the Primary Relay to start the BDEFDWP
inthe eventthat the Auxiliary Oil Pump does not start when MS-93 opens. {R44}

18. Listthe two functions of TDEFDWP Stop Valve (MS-24), including a description of
manual operation of the valve. (R14)

19. Describe howto resetthe MS-94 and what to look foe to verify that it is reset. (R15)

43.1 Describe how to verify a positive latch on the Reset Mechanism.

20. Explainthe purpose foe and operation of the Overspeed Governor and Emergency
Relay associated with the TDEFDWP. (R16)

21. Describe how control oil and lube oil are supplied to the TDEFDWP during startup and
operation. (R17)

22. Listthe normal and backup cooling medium for the TDEFDWP oil cooler. (R18)
23. Explain howthe EFDW Systems can be moss-connected between units. (R19)

24. Describethe MANUAL and AUTOMATIC (including AUTO 1& AUTO 2) control
available for the MDEFDWPs and their purposes. (R20}

25. Describe or make a sketch of the ogic/conditions that wilt AUTO START the
MDEFDWPswhen the respective control switches are in AUTO, includinga
descriptionof AMSAC and DRY OUT PROTECTION (R22)

26. Describethe purpose for AMSAC/DSS, including actuating setpoints and functions
they provide following actuation. {R61}

OP-OC-CF-EFW FOR TRAINING PURPOSES ONLY REV. 20b
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DUKE POWER OCONEE OPERATIONS TRAINING

3. “B" MDEFDWP dischargesthrough FDW-382 (MDEFDWP "B" discharge to “B”
EFDW Header) to "B" SG through FDW-316 (SG‘B" EFDW control valve) to
‘B” SG. Pes DBD, if FBW-382is closed, “B" inoperable.

4. FDW-382functions on the "B" train the same as FDW-372 functions on the "A"
brain.

5. (OBJ. R45) On afailure of FDW-315/FDW-318 to control SG levels properly,
the MDEFDWPs can be aligned to feed the SG through the Integrated Control
System (ICS) Startup (SU}) control valves by procedure (Rule 3 and End. 5.27
of EOP)

a) Flowwill be through FDW-374 (MDEFDWP "A" discharge to SG "A"
Normal- Emergency Header) and FDW-384 (MDEFDWP“B" discharge to
SG “B" Normal-Emergency Header)to the Startup Feedwater Control
Valves to the SGs.

e Per DBD, if either FDW-374 or 384 is not closed, the associated
MDEFDWP is inoperable.

e Design Engineeringis concerned that FDW-372, 382, 374, and 384 may
not operate against a highdf, therefore MDEFDWPs should be stopped
prior to operating the valves.

D. (OBJ. R7) Recirculation Flowpath

4. The MDEFDWPs have approximately 300 gpm (per pump) recirculation
flow to the UST for pump and discharge piping protection. When a
MDEFDWRP is started, the ARC (Automatic Recirculation Control) valve
automatically provides recirculation flow.

NOTE: An event has occurred at another plant concerningthis same type ARC
valves. The valves failed open due to internal valve failure. Qne of €heproblems
that came from this failure was the operators were not able to determine from their
flow indicationsthat these valves had failed. Some examples of what the Oconee
operator might see if these MDEFDWP recirculationvalves failed open follows:

¢ The initial assumption is that the TDEFDWP is notrunning. If SG pressures
were at about 1000 psig and the A MBEFDWP recirculation valve failed
open, there would be a mismatch between the indicated flows to each SG.
This indicated fiow mismatch could be as much as 300 gpm if FDW-315 &
316 were full open. The operator would see the flow mismatch and
depending on decay heat could see a lower SG level on the side with the
failed valve. There would not be a pump runcut concem unless SG
pressureswere 800 psig or less and FDW-315& 316 were full open.

e |fthe TDEFDWP were running, the operatorwould NOT see a flow
mismatch on Total EFDW Flow indications butwould see it on the
MDEFDWP Discharge Flow gages.

OP-OC-CF-EFW FOR TRAINING PURPOSES ONLY REV. 20b
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2.

OCONEE OPERATIONS TRAINING

If FDW-315/FDW-316 fails to control SG levels properly, the BBEFDWP can
be aligned to deed the SGs through the Startup Feedwater Control Valves by
procedure.

a) Flowwill be through normally locked closed valves FDW-94 (TDEFD'WP
discharge to SG A" Normal-Emetgency Header) and FDW-96 (TDEFDWP
discharge to 8G “B" Normal-Emergency Header)to the Startup Feedwater
Control Valves to the $Gs.

b) FDW-94 & FDW-86 should not be opened until downstream feedwater
valves have been repositioned. This isto preclude their having to operate
against EFDW pump shutoff head.

H. Recirculation Flowpath

1

(OBJ. R11) > 150 gpm continuous recirculation flow to the UST; limited by
recirculation orifices; tocal flow indication only.

2. The TDEFBWP is also provided with a test line to the UST. Phis lineis used for

performance testing and for runningthe TDEFDWP in recirculationfor training.

.  (QBJ. R12} Steam Supplies (Figure GC-CF-EF-2})

1.

Steam is supplied from Main Steam or Auxiliary Steam.
e Main steam via MS-82 & 84 controfied by MS-87.

e MS-82& 84 come from "A" & "B" main steam lines and are controlledfrom
the unit Control Room.

2. MS-87is operated by a MOORE controllerto maintain a steam pressure
setpoint of 310 psig.

e The controller has a battery backup that will preventMS-87 from failing
open on loss of power to the controller. This is designed to last foe approx.
2 hours.

e An alarm on SA-12 will alert the operator of such a fess of power and
instructthe operator to isolate the MS supply to preclude MS-87 failure
overpressurizingthe line.

e MS-87 controller is located near the valve and is programmedwith ©o
manual function.

3. MS-89 (Turbine Driven Steam Supply Block} This manua_i valve requires 104
tumns to completely open and this valve also contains a pilot vaive and a main
valve. Referto PIP 98-0444 for |nformatson on mig-operation ofthis valve
during TDEFWP testing.

4. Auxiliary steam s supplied through block valve AS-38 which comes from the
AS header.

e The AS headeris controlled at 300 pslg by regulating valves MS-126 &
129.

e The TDEFDWP exhauststo atmosphere.

OP-OC-CF-EFW FOR TRAINING PURPOSES ONLY REV. 20b
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 43

Plant conditions:

TIME =0800:00
« ACB-2 (KHU Unit* EMER FDR) = closed
e ACB-3 (KHU Unit 2 EMER FDR) = closed

TIME =0800:05
e ALL 4260 volt switchgear (1TC, 17D, 1TE) is deenergized

TIME =0800:45 - Present Time

Which ONE of the following describes how the Keowee units' auxiliary power supplies
(powerto 1X and 2X switchgears) were affected?

Assume the auxiliary switchgears were initially in a normal power alignment.
Switchgear  lost power and

REFERTO ATTACHMENT

A. 2X | then regained power.

B. 1X/then regained power.

C. 2X/will NOT have regained power automatically.

D. 1X/ will NOT have regained power automatically.



OCONEENRC RO EXAM
06-25-2004

Question 43
T2/G1

062K3.02, AC Electrical Distribution System
Knowledge of the effect that a loss or malfunction Of the ac distribution system
will have on the followina: ED/G (4.1/4.4)

Answer: B
A. Incorrect,2X switchgear is being fed from the overhead via the running KHU.

B. Correct,1X was being supplied power from CX via 1TC and will initially lose
power. After 36 seconds, power will automatically swap to the 1X transformer.

C. Incorrect,first part incorrect. 2X switchgearis being fed from the overhead via the
running KHU. Second part correct. After 36 seconds, power will automatically swap
to the 1X transformer.

D. Incorrect, both parts incorrect. Would be correct if the other unit was tied to the
undergroundfeeder.

Technical Reference(s}:

Proposed references to be provided to applicants during examination: None
Learning Objective: EL-KHG, R13

Question Source: Bank # EL041301

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis
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DUKE POWER OCONEE OPERATIONS TRAINING

12.3Determine actions requiredfollowing an ELO or NLO. (R21)

13. Given a copy of OP/0/A/1106/18, Keowee Hydro at Oconee, verify the proper
sequence of actions have occurred for: {R4)

13.1an automatic start of a Keowee Hydro unit.
13.2a manual start of a Keowee Hydro unit.
13.3a manual shutdown for a Keowee Hydro unit.

13.4an Emergency Start of a Keowee Hydro unit.
14. State the locations of the manual emergency start controls. (R6})
15. List all signals that will initiate an emergency start of a Meowee Hydro unit. {R5)

16. Given a set of conditions, verify proper sequence of actions have occurredfor an
Emergency Start of the Keowee Hydro Units. (R18)

17. Given a copy of AP/Q/A/2000/002, KHS Emergency Start, discuss the reason for the
performance of specific steps. (R14)

18. Explainthe basis for the critical action steps of the following NLG JPMs associated
with the KHG: (R25)

18.1NLO-045, Restore powerto the 600 volt switchgear 1X

19. Describe how various degraded conditions of this component could affect continued
safe plant operation and the impact on accident mitigation, if any. (R16}

20. Draw and explain the Electrical Distribution System df the Keowee Hydro
Station dawn to the 600V load centers. {R13}

21. Given a setof conditions, diagnose the status of the KHS 600V power supply system.
(R22)

22. Evaluate the consequences of granting permissionto the KHS operator to perform
AP/{2000/003. (R29)

23. Givena copy of ITS/SLC's and associated Bases, analyze & given set d plant
conditions for applicable ITS/SLC LCO's. (R26)

24. Apply alt ITS/SLC rutes to determine applicable Conditions and Required Actions for
a given set of plant conditions. (R27)

25. Compute the maximum Completion Time allowed for all applicable Required Actions
te ensure compliance with ITS/SLC's. (R28)

OP-OCELKHG FOR TRAINING PURPOSES ONLY REV. 13¢
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OCONEE OPERATIONS TRAINING

7. Note that planned outages of Keowee Units are not allowed if any

Oconee unitis in cold shutdown with fuel inthe core and RCS levels
< 50" on LT-5. This is a requirement of the Shutdown Protection Plan.
This requirement may be wavered by the PQRC committee.

26 Power Supplies
A. Normal Power (See Figure OC-EL-KHG-20)
1. UnitAligned to the Overhead

a) From 230KV Switchyard backchargingthrough Keowee main
transformer

b} To transformer 1X/2X through breaker £/6 to 600 V Auxiliary Load
Centers 1X/2X

c) Ifthe Keowee Unitis running power comes from output of Keowee
Unitthrough transformer 1X/2X to breaker%/6 to 600 V Aux. LC
AXI2X.

Unit Tied to the Underground

a) Auxiliary power is supplied to the 600V Aux. L.C through CX
transformer through ACB7/8.

B. Emergency Power

1.

With the AUTO/MANUAL Transfer switch associated with ACBs & & 716
& 8 in AUTO, the auxiliary switchgears are in a normal power
alignment. The Normal Power alignment being determined by the
position of the Underground breaker. If the underground breaker is
CLOSED, then the Normal power is from CX transformer. Ifthe
underground breaker is OPEN, then the Normal power is from the units
respective 600V transformer (either 1X or 2X}. During a loss of power to
a units 600V switchgear, a 6 second timer starts. If power is restoredto
the Normal source within this 6 seconds, the timer resets and no
breaker action occurs. When the 6 second timer times out, the Normatl
power supply breaker OPENS and a 30 second timer starts. If power
comes back to the Normal source during this 30 seconds, then the
normal breakerwill CLOSE back in. Ifthe 30 second timer times out,
and there is power available On the Alternate source, then the alternate
breaker will close in. This breaker stays closed until manually opened,
unless this Alternate source loses power and the Norma! source has
regained power. Ifthis occurs, the alternate breaker opens after a six
(6) second timer times out. Ifthis occurs and there is power available
on the Normal source, then the normal breaker closes in immediately. If
all of these actions have occurred and the unit is back on its Normal
power source, then the timers are all reset and the transfer scheme is
ready to begin again.

OP-OC-ELKHG

FOR TRAINING PURPOSES ONLY REV. 13¢
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DUKE POWER OCONEE OPERATIONS TRAINING

2. With the transfer switch in MAN, no automatic transfers will occur. If
power is lost to either units 600V Auxiliary LC, manual action must be
taken by the operator to restore power per AP/G/A/2000/002, Keowee
Hydro Station- Emergency Start.

3. If power is not restored to the 600V switchgears 1X &for 2X, then two
independent sets of batterieswill supply control power to operate the
units. Operation in this mode is limited to ~ 1 hour.

C. AP/2000/003, Auxiliary Power Recovery

1. This AP is run bythe KHS operators during a l0ss of power event in
which the OH path is O0S ,the UG path is avaitable, and there is no in-
house power available to KHS from CX transformer.

2. AP/2000/002, Emergency Start will direct the KHS operatorto ask the
Unit2 SRQ for permissionto run AP/2000/003. When the Unit2 SRO
gives permissionto perform ARP/2000/003, he is acknowledging that:

a) ONS cannot supply power to KHS from 1TC switchgear breaker 4
b) The OH powerpathis not going to be availabieto use

c) ifthere is only one operable KHU, it is acceptable to use that unitto
supply powerto ONS and KHS.

2.7 Technical Specifications
A. Tech. Spec. 3.8 - Electrical Power Systems
B. UFSAR Chapter 16, Selected Licensee Commitments
1. SLC 16.8.4, Keowee Operational Restrictions.

a) This SLC limitsthe commercial operation of the units based upon
the total head available to an operating KHU.

b) Operating within the boundaries of these curves ensures the unit
will not Emergency Lockout on an overspeed conditions following
an Emergency Start signal received during commercia! operations.

¢} The horizontal axis on this curve is an OPERATING taifrace Bevel.
The Keowee operator takes this AFTER the unit has started and
the tailrace level has increased.

d) The vertical axis isthe Lake Keowee level. Lake Keowee level
readings are required to obtain the net operating head available to
an operating KHU. The net operating head (the difference between
the forebay and the tailrace) operability limit is 132 feet. Any values
above this are acceptable.

e) Normally the Keowee Lake level (forebay) is taken by the Keowee
Operator at the KHS. The OPERATING tailrace level is manually

taken inthe same manner as the forebay.

OP-OCH -HHG FOR TRAINING PURPOSES ONLY REV. 13¢
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Question101 EL042304 EL041301

Plant conditions:

TIME =0800:00

o ACB-Z = closed
e ACB-3 =closed

TIME = 08080:05

e ALL 4460 volt load centers (ITC, 1TD, 1TE) are deenergimed

TIME =0800:45 - Present Time

Which ONE of the following describes how the Keowee units' auxiliary power supplies
(powerto 1X end 2X switchgears) were affected? (.25)

(Assume the auxiliary switchgears were initially in a normal power alignment.)
Switchgear____ lost power and

A.  2X khen regained power.

5. 1X khen regained power.

C. 2X/will NOT have regained power automatically.

D. 11X Wwill NOT have regained power automatically.

Answer 101

B

A. Incorrect- 2X switchgear is being feed from the overhead via the running KHU,

B. Correct - 1X was'being supplied power from CX via 1TC. After 36 seconds,
power will automatically swap to the 1X transformer.

C. Incorrect- See A.

D. Incorrect - See 5.

106
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3. Concerning 230 kV PCB operation: (R-3}
3.1 State the purpose of the Hydraulic Operating Mechanism.
3.2 State the purpose of the SF& Puffer Intempter.

3.3 Describewhat effect low hydraulic system pressure (3400 psig) will have on
PCB operation.

34 Describewhat automatic action associated with FCB operationwill occur if
hydraulic pressure decreases to approximately 3100 psig.

3.5 Describewhat automatic action associated with PCB operationwili occur if SF6
gas pressure decreasesto approximately 103 psig.

4. Describe basically hewto manually close and howto manually trip a PCB from the
associated Control Room Switch (other than the Main Generator output breakers).
(R-4)

5 Concerning 6900V and 4160V Breaker operation {R-5)

51 Explain how to differentiate betweenthe "racked out", "test”, and "racked
in"* positions.

A. State the status of key operational contacts (primary connection &
secondary connection)with the breaker in both connected and test
positions.

52 Describe the electrical (remote & Eocal) operatlon ofa 4160V or 6900V
circuit breaker.

53 Describe the manual {tecatl} operation of a 4160V circuit breaker.

5.4 Describe the basic steps that must be taken to "'rack cut™ & "rackin' a
typical 4160V or 8300V circuit breaker.

OP-OC-EL-CB FOR TRAINING PURPQSES ONLY REV. 08
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24 (OBJ. R5) 6800V, and 4160V Breakers

Refer to Handouts [TYPICAL 4160/6900 V BREAKER POSITION OR-CC-CB-3.2.F-1 TYPICAL
4160/6900 \| BREAKER PROTECTIVE RELAYING, OF-OC-CB-3.2.G-1 4160/6900 V
CONTROL COMPARTMENT, OP-OC-CB-3.2.G-2 FUSE BLOCK]

A. (OBJ. R5) Breaker Cubicle Positions

1. The 6800V and 4160V Breakersare located in metal cabinets with
each breaker contained within its separate cubicle. Each of these
breakers is RACKED into one of the following three cubicle positions:

a)

b)

c)

DISCONNECTthe breaker is separated from the primary power
supply, load, and control power supply. This isolatesthe breaker
from the bus, load, and control power. in addition, a shutter closes
to provide a barrier between the bus and breaker.

INTEST the primaryconnection (power source to load) is
disconnected. The secondary connection (control power) is
connected.

With the secondary connection connected and the Control
power

Fuses installed, operation of the breakerwithout energizing or
de-energizing the load can occur.

Operation of the breaker can occur by:

e Remote electrical operation (examples Control Room
and Auto actuatlon)

. Local electncal operatlon (psstol grip onthe breakers
Cubicle and local control panel near the switchgear)

NOTE: This is the only time the pistol grip on the |ocal
Local cubicle will operate the 13.8 KV, 6300V and
4160V Breakers.

« All auxiliary contact will operate when the breaker is
Operated inthe TEST « pr CONNECT position. Inaddition,

a shutter closes to prowde 'a barrier betweenthe bus and
breaker. G

CONNECT the primary and secondary connections are connected o

to the power bus. Operationof the breaker will energize or

de-energizethe loads.

OP-OC-EL-CB

FOR TRAINING PURPOSES ONLY REV. Q8
Page 35 of 65



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 44

Which ONE of the following describes the status of a 4160 V breakerwith the Control
Power fuses installed and the Breaker in the TEST position?

The Primary connection of the breaker is...
A. connected to the bus and control power is available to operate the breaker.
B. connected to the bus and operation of the breaker is locally only.

C. disconnectedfrom the bus and the breaker can be either locally or remotely
operated.

D. disconnected from the bus and the breaker can be operated only locally.



QCONEE NRC RO EXAM
06-25-2004

Question 44

(063A4.01, B.C Electrical Distribution
Ability to manually operate andlor monitor in the control reom: Major breakers

Answer: C
A. Incorrect- the stabs of the breaker are not connected to the bus.

B. Incorrect- the stabs of the breaker are not connected to the bus and the breaker can
be operated remotely.

C. Correct-the stabs of the breaker are disconnected from the bus and the
breaker can be remotely or locally operated.

D. Incorrect- The stabs are disconnected, however the breaker can be remotely
operated also.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EL-CB, R5

Question Source: EL310501

Question History: Last NRC Exam

Question Cognitive Level: Memory o Fundamental Knowledge
Comprehension or Analysis
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3. Concerning 230 kV PCB operation: (R-3)
3.1 State the purpose of the Hydraulic Operating Mechanism.
3.2 State the purpose ofthe SF6 Puffer Intempter.

3.3 Describewhat effect low hydraulic system pressure (3400 psig) will have on
PCB operation.

34 Describe what automatic action associated with PCB operation will occur if
hydraulic pressure decreases to approximately 3100 psig.

3.5 Describe what automatic action associated with PCB operation will occur if SF&
gas pressure decreasesto approximately1¢3 psig.

4. Describe basically how to manually dose and how to manuallytrip a PC8 from the
associated Control Room Switch (other than the Main Generator output breakers).
(R-4)

5 Concerning 6200V and 4160V Breaker operation {R-5)

51 Explaln how to differentiate betweenthe "racked out",
in"' positions.

A. Statethe status of key operational contacts (primary connection &
secondary connection) with the breaker in both connected andtest
positions.

test”, and "racked

52 Describe the electrical (remote & tocal) operation of a4160V or 6900V
: CII’CUIt breaker. ,

5 3 Describe the manual (!ocal) operatlon of a 4160V circuit breaker

5.4 Describe the basic steps that must be taken to "rack out"& "rack in"a
-typical 4160V or 6900V circuit breaker

OP-0C-EL-CB FOR TRAINING PURPOSES ONLY REV. 08
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2.4 (OBJ. R5) 6900V, and 4160V Breakers

T Refer to Handouts [TYPICAL 4160/6900 V BREAKER POSITION OP-QC-CB-3.2.F-1 TYPICAL
4160/6900 V BREAKER PROTECTIVE RELAYING, OP-OC-CB-3.2.G-1 4160/6900 V
CONTROL COMPARTMENT, OP-OC-CB-3.2.G-2 FUSE BLOCK]

A. (0BJ. R5)Breaker Cubicle Positions

1. The 6800V and 4160V Breakersare located in metal cabinets with
each breaker contained within its separate cubicle. Each of these
breakers is RACKED into one of the foliowing three cubicle positions:

a) DISCONNECTthe breaker is separated from the primary power
supply, load, and control power supply. This isolatesthe breaker
from the bus, load, and control power. In addition, a shutter doses
to provide a barrier between the bus and breaker.

b) INnTEST the primaryconnection (power source to load) is
disconnected. The secondary connection (control power) B
connected.

With the secondary connection connected and the Control
power

Fuses installed, operation of the breaker without energizing or
de-energizing the load can occur.

— operation of the bréaker can occur by:

¢ Remote electrical operation (examples Control Room
- and Auto actuat:on) :

e Local electrlcai operation (pistol grip on the breakers
Cubicle and IocaI control panel nearthe swatchgear)

NOTE This Is the only time the pistol grip on th _ocal
Local cubicle will operate the 138 KV, 6900V and™ -
4160V Breakers.

« Al auxiliary contact will operate when the breakeris
‘Operated i in the TEST or CONNECT position. In addmon.

& shutter dloses to provide a barrier betweenthe bus and
breaker

c) CONNECT the primary and secondary connections are ¢o n_ected
{o the power bus. Operation of the breaker will energize or
de-energize the toads.

OP-OC-EL-CB FOR TRAINING PURPOSES ONLY REV. 08
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 45

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%
e ACB-4 (KHU Unit 2 EMER FDR) closed

CURRENT CONDITIONS:
e Switchyard Isolation occurred
+ Keowee Unit 1 Emergency Lockout

Which ONE of the following is correct?

Load Shed occur

A. will / to prevent overloading the Standby Buss.
B. will / to prevent overloading CT-4 Transformer.
C. will not / and power is restored via CT-1 and a Keowee Unit.

D. will not / and power is restored via CT-1 and the 230 Kv Switchyard.



OCONEENRC RO EXAM
06-25-2004

Question 45
T2/G1

- 06483.07, Emergency Diesel Generators (ED/G)
" Ability to monitor automatic operation of the ED/G system, including: Load
i seauencina (3.6%/3.7%)

Answer: B
A. Incorrect, Load Shed protects overloading CT-4 NOT Standby Buss.
B. Correct,Load Shed protects overloading CT-4.

C. Incorrect, Load Shed will occur. The other Keowee unit would have to be tied to the
UJG. Would be true if ACB-3 were closed.

D. Incorrect, Load Shed wilt occur. Ifthe Unit had tripped without a Switchyard Isolation
then this answer would be correct.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EL-PSL, R5

Question Source: Bank # EL050503

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



e

DUKE POWER

OBJECTIVES

Terminal Objective

1.

Discussthe EPSL, includingthe various power supplies and how each power source
can be alignedto supply powerto ONS Units MFB during Design Bases Events. (T 1)

For a given set of plant conditions evaluate the status of the MFB power sources

including automatic system actions, time frames for reenergizingthe MFB, and what

contingency actions are required if automatic actions do not occur. (T2}

Enabling Objectives

1.

Concerningthe Design Bases for the 4KV Essential Auxiliary Power System,
describe the following: (R1}

1.1 The System Functional Design Bases

12 The Design Bases Events

Concerning a Keowee Emergency Start, describe the following: {R2)
21 Purpose
2.2 Panellocation -

23 Emergency Start signals

Describe the following for the Load Shed Logic:
3.1 Purpose(R3)
32 Panellocation{R4)

33 The conditions, which will initiate a lead-shed signal and the logic,
involvedincluding consequences of inoperability of both load-shed
signals. (R5)

3.4 Loads which will be load shed (R8)

3.5 How to reset a load shed signal {in the Cable Room) (R7)

3.6 Howto reset a load shed signat (R8)

3.7 The location of the fuses for load shed in the 4180V switchgear (R9)

3.8 Howto verify power is available to the load shed trip relays (R10)

OP-OC-EL-PSL FOR TRAINING PURPOSES ONLY REV. 12

Page 5 of 56
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Question 118 EL050503 EL050503
Unit 1 plant conditions:
INITIAL CONDITIONS:

» Reactor power at 400%
s ACB-4 (KHU Unit2 EMER FDR] closed

CURRENT CONDITIONS:

e Switchyard Isolation occurred
¢ Keowee Unit1 Emergency Lockout

Which ONE of the following B correct? {(.25)

Load Shed occur

A. will / to prevent overloadingthe Standby Buss.
B. will / to prevent overloading CT-4 Transformer.
C. will not / and power is restored via CT-1 and a Keowee Unit.

D. will not / and power is restored via CT-1 and the 230 Kv Switchyard..,

Answer 448
B

A Incorrect- Load Shed protects overoading CT-4 NOT Standby Buss.
B Correct - Load Shed protects overloading CT-4.

C Incorrect- Load Shed will accur. The other Keowee unit would have to betied te the
UG.

D Incorrect- Loé.d'Shed will occur. If the Unit had tribpe’d without a Switchyard Isolation
then this answerwould be correct.

123



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 46

Which ONE of the following RiAs being removed from service would require Technical
Specifications or Selected Licensee Commitments entry?

A. RIA-4 (Reactor Building Hatch)
B. RIA-17 {"B” Main Steam bine)
C. RIA-32 (Low Pressure Service Water)

D. RIA-45 (Unit Vent-Noble Gas)



OCONEE NRC RO EXAM
06-25-2004

Question 46
G

073GG2.1.33, ProcessRadiation Monitoring (PRM) System
Ability to recognize indications for system operating parameters which are entry-
level conditions for technical specifications. (3.4/4.G)

Answer: D

A. incorrect, RIA-4 (Reactor Building Hatch) is not required by Technical Specifications
or Selected Licensee Commitments.

B. Incorrect, RIA-17 (“B” Main Steam Line) is not required by Technical Specifications
or Selected Licensee Commitments.

C. Incorrect, RIA-31 (Low Pressure Service Water) is not required by Technical
Specifications or Selected Licensee Commitments. RIA-35is requiredby TS 16.11.3
(Radioactive Effluent Monitoring Instrumentation).

D. Correct, RIA-45 (Unit Vent-Noble Gas) s required by TS 16.11.3 (Radioactive
Effluent Monitoring Instrumentation).

Technical Reference(s). TS 16.11.3 (Radioactive Effluent Monitoring
Instrumentation)

Proposed references to be provided to applicants during examination: None
Learning Objective: RAD-RIA,R9
Question Source: MEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

14. Without the use of reference, when AP/1700/018, (Abnormal Release of

Radioactivity), is requiredto be utilized by the operator be able to demonstrate the

following: (R16})

State the Entry Conditions and Immediate Manual Actions inthe AP.
Explainthe basis for limits, cautions, notes and major steps in the AP

Based on plant data received, summarize proper operator actions and strategies
required in the AP to mitigate the abnormal plant condition.

Utilizing available operator controls and instrumentation both inside and outside
the control room interpretthe indications and take proper actions perthe AP that
should mitigate the abnormal condition.

Provide proper directions to operators and supporting groups performingactions of
the AQ outside the control room

15. Evaluate an inoperable monitor to determine if any required actiens are
necessary per TS & SLC. {R9)

16. Utilize Area and Process Radiation Monitor indicationsto analyze plant conditions
and determine the proper course of action requiredto prevent the potential

inadvertentrelease of radioactive effluent to the environment. {R15)

OP-OC-RAD-RIA FOR TRAINING PURPOSES ONLY REV. 06

Page® of 39



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 47

Unit 3 plant conditions:

INITIAL CONDITIONS:
*» MODES
e 3C LPI pump operating
e 3A LPSW pump istagged out for bearing replacement

CURRENT CONDITIONS:
» 3B LPSW pump low discharge pressure light illuminates
e Statalarm3SA-09/A-8 (LPSW Header A/B Pressure Low) actuates

Which ONE€ of the following is correct?

A. AP/26, Loss of Decay Heat Removal should be used to mitigate the event by cross-
connecting Unit 1&2 LPSW system with Unit 3 and starting an additional Unit 1&2
LPSW Pump.

B. AP/26, Loss of Decay Heat Removal should be used to mitigate the event by Cross-
connectingthe LPSW system and the HPSW system.

C. AP/24, Loss of LPSW should be used to mitigate the event by cross-connecting Unit
1&2 LPSW system with Unit 3 and starting an additional Unit 1&2 LPSW Pump.

D. AP/24, Loss of LPSW shouid be used to mitigate the event by cross-connectingthe
LPSW system and the HPSW system.



OCQNEE NRC RO EXAM
06-25-2004

Question 47
T2iG1

076A2.02, Service Water System (SWS)

Ability to (a) predict the impacts of the following malfunctions 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: Service water

_header pressure (2.7/3.1)

Answer: C

A. Incorrect-first part incorrect. AP/26 mitigates the loss of DHR and will not provide
actions to restore LPSW. AP/24 must be used to restore LPSW. Second part is
correct but the guidance in located AP/24.

B. Incorrect- first part incorrect. AP/26 mitigates the loss of DHR and will not provide
actions to restore LPSW, AP/24 must be used to restore LPSW. Second part
incorrect. HPSW is no longer used to backup LPSW.

C. Correct - AP/24 contains the correct guidance. Cross connecting LPSW and
starting an additional U1&2 LPSW Pump is the correct mitigation action

D. incorrect —first part correct. Second part incorrect. HPSW B no longer used to
backup LPSW.

Technical Reference(s):

Proposed referencesto be providedto applicants during examination: None
Learning Objective: SSS-LPSW, R8

Question Source: Bank # SSS050801

Question History: LastNRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
comprehension or Analysis



DUKE POWER OCQNEE OPERATIONS TRAINING

11. Concerning Engineered Safeguards operation of the LPSW system: (R14)
11.1S8tate the Engineered Safeguards signals that affect the LPSW system.

11.2Describe how each Engineered Safeguards signal affects operation of the
LPSW system.

12. Given a copy of T&/SLCs and associated Bases, analyze a given set of plant
conditions for applicable TS/SLC LCOs. (R18)

13. Apply all TS/SLC rules to determine applicable Conditions and Required Actions for a
given set of plant conditions. (R19}

14. Computethe maximum Comypletion Time allowed for all applicable Required Actions
to ensure compliance with TS/SLCs. (R20)

15. Concerning abnormal operation of the LPSW system:

15.1Describe the method usedto supply LPSW inthe event LPSW flow is lost
on Unit1&2 or Unit 3. {(R15)

15.2Describe how degraded conditions of the LPSW system could impact accident
mitigation. (R16)

15.3Describe how degraded conditions of the LPSW system could resultfrom
HPSW pump configuration. (R17)

16. Given a completed copy of PT/*/A/0251/001, Low Pressure Service Water Pump
Test, evaluate the data and compareto acceptance criteria to determifie component
operability. {R21)

17. Given a completed copy of PT/#/A/0251/022, LPSW-251and 252 Travel Stop
Verification, evaluate the data and compare to acceptance criteriato determine
component operability. (R22)

OP-OC-SSS-LPW FOR TRAINING PURPOSES ONLY REV 15b
Page 7 of 28



DUKE POWER OCONEE OPERATIONS TRAINING

8. Inoperable fire hose stations in containment.
9. Nofiltered water makeup capability
10. No SSW flow. HPSW also supplies SSW
B. APP/A/M700/24, Loss of LPSW (Refer to EAP-APG lesson plan)
1. All LPSW pumps lost on Units 1& 2 or Unit 3:

a) Ifa LPSW pump is cavitatingthe procedure has the operator
DISABLE the auto start circuit prior to stopping the cavitating
pump.

NOTE: The ENABLE/DISABLE switch will is located inthe

control room in the vicinity of the LPSW pump control
switches.

b} Open unit cross-connects, LPSW-67 and LPSW-68 (enclosure
5.1).

¢} Start available LPSW pumps as required.
C. AP/A/1700/11, Lossof Power
L Itisdesirable to regainforced CCW to increase LPSW pump NPSH.

2. if CCW forced flow has not been restored and the forebay elevation B>
91 ft, the CCW side of the Condensate Coders is unisolatedto ensure
adequate suction to the LPSW pumps.

0. AP/A/1700/13, DamFailure
1. One CCW pump K leftin operation if the Intake Canal is feft intact.

2. Al RCPs are trippedto reduce heat inputto the RCS and to prevent RC
pump damage from inadequate LPSW Blow.

3. CCW forced flow is established by one unitto supply all three units'
condensers and LPSW pump suction. Flow fran any one of the twelve
CCW pumps is split between the units and then bialanced through the
condensers so that each unit's TBVs can operate (> 7' condenser
vacuum).

All HPSW Pumps are tripped.

5. All LPSW pumps0n the affected unit are stopped after disablingthe
auto start circuitry.

6. The LPSW systemis aligned to use one Unit 1&2 LPSW pump to
recirculate most, but not all, LPSW flow fromthe CCW Inletcross- =
connect header, through essential loads, to the RCW cooler discharge =
piping, backwardthrough the RCW cooler controller bypass valves to
the CCW Intakecross-corinect header. Unit3 LPSW systemwill be'
cross-connectedwith Unit t&2 LPSW system. There will still be
inventorylosses from the MDEFDWP motor coolers (if operating), the
HPIP motor coolers, and makeup to the EWST system.

OP-OC-SSS-LPW FOR TRAINING PURPOSES ONLY REV 15b
Page 23 of 28




Alarm Response Guide 35A-09

LPSW HEADER A/B PRESSURE LOW
Alarm Setpoint
1.1 70 psig decreasing
Automatic Action
2.1 Standby LPSW Pump starts on low pressure
Manual Action
3.1  Refer to AP/3/A/1700/024 (Loss of LPSW)
Alarm Sources and References
4.1 IPS-102 (LLPSW '3A" Header)

4.2 3PS-103 (LPSW '3B' Header)

4.3 OP/3/A/1104/010 (Low Pressure Service Water)

4.4  Technical Specification 3.7.7

OP/3/A76 103/009

Page | of |
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Question 62 $5S5050801 S$85050801

Unit 3 plant conditions:
e MODES5
e 3A LPSW istagged out for bearing replacement
e 3B LPSW pump hasjust tripped

Which ONE of the following is correct? (.25}

A. Referto AP/28, Loss of Decay Heat Removalto restore LPSW system operationto
normal.

B. Referto AP/24, Loss of LPSW to cross connect Unit 1&2 LPSW system with Unit 3
and maintain the current LPSW Pump combination.

C. Referto AP/24, Lossof LPSW to cross connect Unit 1&2 LPSW system with Unit 3
and start an additional Unit 1&2 LPSW Pump.

D. Referto AP/26, Loss of Decay Heat Removalto cross connectthe LPSW system
and the HPSW system.

Answer 62

C

A. Incorrect-AP/26 mitigates the loss of DHR and will not provide actions-to restore
LPSW, AP{24 must be used to restore LPSW

B. Incorrect- Cross connecting LPSW alone is nota correct action

C. Correct - Cross connecting LPSW and starting an additional Ut1&2 LPSW Pumpis
the correct mitigationaction

£. Incorrect- HPSW is not used to backup LPSW (procedurally)

64



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 48

Plant conditions:

INITIAL CONDITIONS:
« "A"Service Air Compressor operating
« Normal cooling water aligned

Which ONE of the following is correct?

a loss of would result is an automatic trip of the "A" Service Air Compressor and
could be aligned as backup cooling.

A. RCW / HPSW
B. RCW | LPSW
C. HPSW / aCw

D. HPSW | LPSW



OCONEE NRC RO EXAM
06-25-2004

Question 48
T2iG1

%?ﬁk%ﬂ:bs, Instrument Air System w

ABWiEdge of IAS design feature(s) and/or interlock(s} which provide for the
ng: Securing of SAS upon loss of cooling water (3.1*/3.3")

Answer: A

A. Correct, RCW is the normal supply and if lostthe compressor will trip on high
temperature. The backup cooling supply is HPSW.

B. Incorrect, first part correct. Second part incorrect. HPSW is the backup cooling
supply.

C. Incorrect,first part incorrect. RCW is the normal cooling supply. Second part
incorrect. HPSW is the backup supply.

D. incorrect, first part incorrect. RCW is the normal cooling supply. Second part
incorrect. HPSW is the backup supply.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: SSS-IA, R16

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER

OCONEE OPERATIONS TRAINING

5.

26.

27.

28.

30.
31.

32.

33.

34.

35.
36.

37.
38.
39.

Describe the automatic operation of the AIA compressorswith regardsto the
following setpoints: (R39)

25.1 88 PSIG
25.2100 PSIG
5.3 105 PSIG

Explainthe purpose for the filters before and after the desiccant air dryers inthe AlA
system. (R40)

When given a list of components supplied by IA, be able to identify those, which also
have a supply from the AlA system. (R41}

If a line break occurs inthe AlA system, explain how the original IA system is
protected from depressurization. {(R42}

. Describe the basic principle of operation of the Sullair Service Air compressors: {R15)

Describe how a Service Air compressor-pumping rate is controlled. (R17)

Explainthe purpose of the compressor blowdown valve on a Service Air compressor.
(R18)

Explainthree reasonsthat oil is injected into the compression chamber of a Station
Air compressor. {R19)

Explainthiree purposes of the receivertank/oif sump on the Station Air-compressors.
(R20)

Describethe normal and alternate cooling water supplies to Service Air
compressors. {(R16}

Explainthe purpose of the oil stop valve inthe Station Air Compressor. (R21)

Describe the Station Air compressor operation for the following switch positions:
(R22)

36.1 AUTO
36.2 MANUAL
36.3 STANDBY

Explainthe purpose of the air receiver tank inthe Service Air System. (R23)
Explainthe purpose of the "Del-Tech"filters in the Service Air System. (R24)

Describe the operation of SA-141 (SA 10 IA Controller} includingautomatic operation
and failure mode. (R52)

OFP-OC-88S-IA FOR TRAINING PURPQSES ONLY REV. 13
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DUKE POWER

OCONEE OPERATIONS TRAINING

Compressor oil system {OC-SS8S-|A-12)
1) Oil sumpis the combination air receiver/cil sump.

2) Receiver contains approximately 25 gal of Texaco 10W HD
URSLA mineral oil.

3) From bottom of receiver, oil pushed by pressure in receiverto
main oll filter.

4) Frommainoil filter, goesto thermal vaive.

(@) [foiltemp below 125°F oll flows directly through thermal
valve to compressor inlet.

(b)y  Whenoiltemprises, due to heat of compression,
thermal valve beginsto close, directing portion of oil
through oil/water heat exchanger before it enters
cornpression chamber.

5) (Obj. R21) Oil Stop Valve

(@  Preventsfilling compression chamber with oil when unit
i5 shut down.

(b}  Duringoperation, receiver pressure is above oif stop
valve close pressure, so valve is open.

(¢)  When shut down, receiver pressure drops below oil stop
valve close pressure so valve closes.

6) Oil flow switch
(a) Locatedinoilinletline to compression chamber.
(b)  Shuts unit off if no oil flow to compressor.
7) Temperature switch
(a) Locatedincompressor discharge lineto receiver.
(b)  Monitorsair/oil mixture temperature.
(¢}  Shutsunitoff if temperature reaches 240°F.
{Ob). R16) Compressor cooling system (QC-888-1A-13)
1) Oil cools the compression chamber and rotors.

2) Two water heat exchangers are supplied from the RCW
system. One 5 usedto coolthe oil, and temperature is
controlled by thermal valve in oil flew line. (RCW flows through
tube side). The second heat exchanger caols the air before itis
delivered to the system piping.

@  Backup cooling can be supplied from the HPSW
system.

3) A temperature regulating valve on RCW discharge doses when
the compressor is shut down and il temperature is Bow.

OP-0OC-588-iA

FOR TRAINING PURPOSES ONLY REV. 13
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OCONEE NRCRO EXAM
06-25-2004

1 POINT
Question 49

Unit 2 plant conditions:

INITIAL CONDITIONS:
« MODEG®6
e De-fuelingin progress

CURRENT CONDITIONS:
e Equipmenthatchis opened te remove equipment

Which ONE of the following actions (if any) is required?
A. No action is required.

B. Suspend fuel movement in the Spent Fuel Pool ONLY
C. Suspend fuel movement in the Reactor Building ONLY

D. Suspend fuel movement in the Reactor Building and Spent Fuel Pool



OCONEE NRC RO EXAM
06-25-2004

Question 49

103K3.03, Containment System
Knowledge of the effect that a loss or malfunction of the containment system will
have on the following: Loss of containment integrity under refueling operations.

(3.7/4.1)

Answer: C

A cautionin GF/1/A/1502/007 (Operations B efueling/Refueling Responsibilities) Limits
and Precautions states:

1E a direct flow pafh from the Reactor Building atmosphere fo the outside atmosphere is
discovered, immediately suspendall operationsinvolving core alterations or movement
of irradiatedfuel in the Reactor Building.

A. Incorrect, movement of irradiated fuel in the RB must be stopped. Would be true if
moving un-irradiated fuel.

B. Incorrect, stopping fuel movement inthe SFP is not required.
C. Correct, movement of irradiated fuel In the RB must be stopped.

D. Incorrect, stopping fuel movement in the SFP B not required.

Technical Reference(s). OP/1/A/1502/307 (Operations Defueling/Refueling
Responsibilities

Proposed references to be provided to applicants during examination: None
Learning Objective: FH-FHS
Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER

OCONEE OPERATIONS TRAINING

a) Ifone train is inoperable, the operable train must be in operation or
movement of fuel and crane operations suspended.

b) If no SFP ventilation is operable, suspend all movement of fuel
within the SFP and ali crane operations over the SFP until one train
is in operation.

c) This will reduce the off-site dose from a duel handling accident.

(Obj. R21) ITS 3.9.4 required one DHR Loop OPERABLE and in
operationwhen INMODE 6 with water Bevelz 21.34 ft. above the
reactor vessel flange. The required loop may be taken out of operation
for £ 1 hour during an 8 hour period provided N0 operations are allowed
which will reduce RCS boron concentration.

a) A levelindicationptacard has been mounted onthe FTC wall to
indicate 26.34 ft.

b) A pump may be stopped temporarily for fuel assembly insertion, at
the discretion of the SRO in charge of Refueling.

ITS 3.8.5 requires 2 BHR loops OPERABLE and one loop in operation
when the water level is < 21.34 ft. above the reactor vessel flange.

Reactor Building Containment Closure guideiines

a) Ifadirectflow pathfrom the reactor building atmosphere to
the outside atmosphere is discovered, all operations involving
fuel handling must be immediately suspended.

b):- RefuelingRE Containment closure control enclosure of

- OP/1,2,3/A11502/08% must be completed prior to the beginning of
- -~ core alterations or movementof irradiated fuel assemblies within
~ containment. {if containment OPERABILITY is maintained during
the time frame between defueling and refueling, it is not necessary
to run the checklists again.)

c) ITS 3.9.3requiresthe reactor building purge system, including RIA-
45, be tested priorto beginningcore alterations or movement of
irradiated fuel assemblies within containment.

1)} This verifies that these componentswill function if a fuel
handling accident were to occur.

2) An incidentoccurred on Unit4 in March of 1986 during
refueling. Operations allowed I&E to work on RIA-43 during fuel
movement. I&E had to cut the common pump for RIA's-43, 44,
45, 46 offto work on RIA-43. When they didthis it took RIA45
out of service, 4 assemblies were moved duringthis time, so
Tech Specs. were violated.

d) Atleastone door onthe personnel hatch, one door on the
emergency hatch and the equipment hatch cover in place with a

minimum of four bolts (80° apart) securing the cover is required
during fuei handling in the reactor building.

OP-OC-FH-FHS

FOR TWINING PURPOSES ONLY REV. 12b
Page 250f42



QCQNEE NRC RO EXAM
06-25-2004

1 POINT
Question 50

Which ONE of the following describes the operation of the Unit Vent Radiation Monitors
1RIA-45 and 1 RIA-46 when the switchover acceptance range setpoint is reached?

1RIA-45will read and 1RIA-46 will provide

A. offscale high / only alarm and unit vent radiation level indication
B. offscale high / the same interlock functions that RIA-45 performs
C. ZERO / only alarm and unit vent radiation levet indication

D. ZERO / the same interlock functions that RIA-45 performs



QCQNEE NRC RO EXAM
06-25-2004

Question 50
T2/G1

073A4.02, Process Radiation Monitoring (PRM) System
Ability to manually operate and/or monitor in the control room: Radiation

mnnitnring system cantrol panpl (3 T3 7)

Answer: D

A. Incorrect. 1RIA-45 will read zero and KIA-46 will provide the same interlock
functions as 1RIA-45 (whichwould include tripping Purge fans and closing Purge
valves).

B. Incorrect. 1RIA- 45 will read zero. Second part correct.

C. Incorrect. 1RIA-46 will provide same interlock function as 1RIA-45.

D. Correct. 1RIA45 will read ZERO and 1RiA-46 will provide the same interlock
functions that 1R1A45 performs.

Technical Reference(s).

Proposed references to be provided to applicants during examination: None
Learning Objective: RAD-RIA,R15

Question Source: Bank # RADg1 1501

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

14. Withoutthe use of reference, when AR/1700/018, (Abnormal Release of
Radioactivity), is required to be utilized by the operator be able to demonstrate the
following: (R16}

« State the Entry Conditions and Immediate Manual Actions inthe AP.
¢ Explainthe basis for limits, cautions, notes and major steps inthe AP

» Based on plant data received, summarize proper operator actions and strategies
required inthe AP to mitigate the abnormal plant condition.

« Utilizing available operator controls and instrumentation both inside and outside
the control room interpretthe indicationsand take proper actions per the AP that
should mitigate the abnormal condition.

o Provide proper directions to operators and supportting groups performing actions of
the AP outside the control room

15. Evaluate an inoperable monitor to determine if any required actions are necessary
per TS & SLC. (R9)

16. Utilize Area and Process Radiation Monitor indicationsto analyze plant
conditions and deternine the proper course of action required to prevent the
potential inadvertent release of radioactive effluent to the environment. {R15})

OP-QOC-RAD-RIA FOR TRAINING PURPOSES ONLY REV. 06
Page 8 of 39



DUKE POWER OCONEE OPERATIONS TRAINING

H. 1, 3RIA42 - Monitors RCW return from auxiliary building- (Nal)
1. LocatedinTB basement behind backwash pumps.
2. A pump on the skid ensures sufficient sample Row.

3. RIA-42is basically the same as RlAs-31, 35 and 50 except that they
have slightly different pumps.

4. Detects potential leaks in SF coolers, primary sample coolers and seal
return coolers.

1 1,2, 3RIA-43, 44, 45, 46 - Unit Vent Monitors

1. Particulate (RIA-43), lodine (RIA-44)}, Normal gas (RIA45), High Gas
(RIA-46) "PIGG"

RIAs-43 & 45 are plastic beta scintillation detectors.
RIA-44 is a Nal detector.
RIA-46 B a Cadmium Telluride solid state detector.

Located on 6th floor Auxiliary Building inthe Purge Equipment room
close to the UnitVent Stack.

6. On HIGH alarm, RIA-45 will do the following:
a) close PR-2through PR-5
b) trip the main and mini purges
¢) actuates statalarm"RM Reactor ELDG Purge Disch RAD Inhibit"

7. When RIA-46 reaches the "switchover acceptance range setpoint”,
the following occurs:

a) RIA-45 will read zero

b) RIA-46 will now perfom the same interlock functions that RIA-
45 performed

o~ wDd

c) This provides a backup function so that In case of a failure of
RIA-45 HIGH alarm, then RIA-46 HIGH alarm will actuate the

required interlock functions. Normally RIA45 HIGH alarm
setpolnt will be reached prior to RIA-46 reaching the
"switchover acceptance range setpoint”.

OPR-CC-RAD-RIA FOR TRAINING PURPOSES ONLY REV. 08
Page 24 of 39



Question 18 RADO011501 RADO011501

Which ONE of the following describes the operation of the UnitVent Radiation Monitors
RiA-45 and RIA~4€ when the switchover acceptance range setpoint is reached'¥.25}

RIA45 will read and RiA-46 will provide

A) offscale high / only alarm and unit vent radiation level indication.
5) offseale high / the same interiock functions that WBA45 performs.
C) ZERO !/ only alarm and unit vent radiation level indication.

D) ZERO { the same interlock functions that RIA-4& performs.

Answer 19

D

A. Incorrect. WIA-45 will read zero and WIA-46 will provide the same interlock
functions as RiA-45 (which would include tripping Purge fans and dosing Purge
valves).

8. Incorrect. RIA-45 will read zero.

C. Incorrect. RIA-46 will provide same interlock function as RIA-45.
D. correct.

20



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 51

Which ONE of the following is used at ONS in order to provide the greatest radioactive
iodine removal capability following a LOCA within containment?

Operating the containment spray system using..
A. high pH water from the containment sump.
B. high pH water from the BWST.

C. low pH water from the containment sump.

B. low pH water from the BWST.



OCONEE NKC RO EXAM
06-25-2004

Question 51
T2/G1

026K4.06, Containment Spray System
Knowtedge of C8§ design features andlor interlocks which provide for the
following: lodine scavenging viathe C8S (2.8/3.2)

Answer: A

A. Correct - Sodium-Hydroxide is added to the RBES to promote the reaction of
iodine maintaining it in a soluble form. The addition increasesthe pH of the
spray and makes it basic counteractingthe acid of the boron from the BWST.
A basic sctution increases the effectiveness of the reaction.

B. Incorrect- Sodium-Hydroxideis not added to the BWST.

C. Incorrect - Sodium-Hydroxide is required to be added to the sump for better lodine
response.

D. incorrect- BWST water is very acidic which is not productive for this reaction.

Technical Reference(s}:

Proposed references to be provided to applicants during examination: None
Learning Objective: TA-AM7, RS

Question Source: Bank # TA040501

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER - OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES

TERMINAL OBJECTIVE

Become better prepared to mitigate the consequences of possible environmental
releases of fission products following a core-damaging accident by examining the
probable behavior of those fission products that would likely be of most concern following
an accident, and by examining some of the more likely escape routes for these nuclides.
(T1)

ENABLING OBJECTIVES

1. Listthe four principalfission productsthat would likely be of most concern in regards
to environmental releases following a core damaging accident. (R1)

2. Listthe two basic categories of events that can leadto core damage and describe the
four stages of the loss of core cooling event category. (R2)

3. Recognizethat the major off-site dose consequences resultingfrom core-damaging
accidents would be from short-lived, gaseous nuclides released to the atmosphere.
(R3)

4. Explain the expected behavior of the noble gas nuclides, such as Kr-85, Kr-88,
Xe-131, and Xe-133, if they were released from the fuel following a core-damaging
accident. (R4)

5. Describe how gaseous, elementaliodine concentrations inthe RB can be
reduced following a core-damaging accident; explain the relatienship that the
pH of the RBSwater has on this process, and how RBS water pH may be
controlled. (R5)

6. Explain howthe reaction between elemental iodine and cesium can proveto be
beneficialfollowing a core-damaging accident. (R6)

7. Listfive of the more probable release paths for gaseous activity from the RB into the
Auxiliary Buildingwhich can generally be readily isolated by the operator. {R7}

8. Listfive of the possible release paths for gaseous activity from the RB directly to the
environment. {R8)

9. Describethe leak pathwayto the environmentfor noble gases that was the most
likely contributorto the offsite doses recorded forthe TMI-2 accident, and explain
what made this the most likely source. (RS}

10. Explainwhy the fission product activity in the fuel gap region consists of, for the most
part, the longer-lived nuclides such as Kr-8& and Cs-137, and why this can be
significant for reactor accidents. (R13)

OP-OC-TA-AMT FOR TRAINING PURPOSES ONLY REV. 04
Page 5 of 16
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3. Protection of the environment from iodine releases following an
accident, like that for the noble gases, is dependent upon the ability to
contain the nuclides within the RB untilthe concentrations are reduced
to acceptable levels. Unlikethe noble gases, though, the iodines are
very volatile, meaning, that in addition to decay, steps can betaken to
reduce the concentrations in the RB through additional means, too.

4. Gaseous, Elemental lodine quickly reactswith water Inthe RB
environmentfollowing an accident, greatly reducingthe Inventory
of gaseous iodine present. This reaction occurs even more readily
if the water has a high pH {i.e. it is basic); sodium hydroxide would
be added to the RBS water following an accident, raising the pH and
helping the RBS to "scrub® gaseous iodine from the RB atmosphere.
(This higher pH also would help to reduce the acidic corrosion of the
metal inthe RB from the boric acid spray).

5. Hypoisdous acid isformed when Elemental lodine combines with
water; a small amount of hypoiodous acid may become airborne after it
is formed, and the problem with this is that the RBS entering the RB wiill
no longer be effective in scrubbing this iodine that "got away." The
small amount formed, though, will be effectively handled by the
charcoalfilters in the PRV System.

6. Organic iodideis believedto be formed when elemental iodine
combineswith organic compounds inthe containment building,
such as Methaneor Ethylene, to form Methyl or Ethyl lodide.

a) Organiciodides are difficult to remove from the containment
environmentbecausethey are not extremely reactive; while
RBS is relatively ineffective, charcoalfiltering can be acceptable
ifthe charcoalis fresh and dry. Ifthe charcoalis old, or if a high
humidity exists, the effectiveness is greatly reduced.

b) Fortunately, only about 2% of the total iodine released from the fuel
will manifestitself as Organic lodide. -

7. {Obj. R6)Elemental lodine produced bythéfﬁséionf-p'rocess can

guickly reactwith anotherfission product, Cesium, to form
Cesium lodide {Csi).
{

a) At high temperatures{220Q * F} Cs! forms in the vapor state, but
then quickly condense as Cesium Oxide particles.

b) Cslis extremelysoluble in water, so that following a LOCA,
almost all of the Cslformed will be retalned in solution.

c) This high solubility should prove to be very beneficial in limiting the
amount of gaseous iodine released to the environmentfollowing an
accident.

OP-OC-TA-AMT FOR TRAINING PURPOSES ONLY REV. 04
Page 11t of 16



Question 27 TA040501 TA040501

Which ONE of the following is used at ONS in order to provide the greatest radioactive
iodine removal capability following a LOCA within containment?

Operating the containment spray system using.. .
A) high pH water from the containment sump.
B) highpH water from the BWST.

C) lowpH water from the containment sump.

D) lowpH water from the BWST.

Answer 27
A

A. Correct- Sodium-Hydroxide B added to the RBES to promote the reaction of lodine
maintaining it in a soluble form. The addition increases the pH of the spray and
makes it basic counteracting the acid of the boron from the BWST. A basic solution

‘increases the effectiveness of the reaction.

B. Incorrect - Sodium-Hydroxideis not added to the BWST.

C. Incorrect- Sodium-Hydroxide is requiredto be added to the sump for better lodine

response. B

21




OCONEE NRC RO EXAM
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1 POINT
Question 52

Which ONE of the following is correct?

Actuation of £S channels will result in RB Essential Isolation and psig will
cause actuation.

ASSUME ACTUAL SETPOINTS
A. land 2 / RB pressure of 1.8
B. 1and 2 / RCS pressure of 1120
C. 5and 6 / WB pressure of 6.8

D. 5and 6 / RCS pressure of 480

\
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Question 52

1% Containment System
KnBWARGge of containment system design feature(s) andlor interlock(s) which

_BegYide for the following: Containment isolation system (3.1/3.7)

Answer: C

A. Incorrect, first part incorrect. ES 1 and 2 will cause RB Non-essential isolation.
Second part incorrect. Itwould not cause ES 1 and 2 to actuate.

B. Incorrect, first part incorrect. ES 1 and 2 will cause RB Non-essential isolation.
Second part incorrect. Itwould cause ES 1 and 2 to actuate.

C. Correct, RB Essential isolation occurs when ES channels 5§ and 6 actuate
which will actuate at RB pressure of 3.0 pslg.

D. Incorrect, first part correct. Second part incorrect. RCS pressure of 480 would muse
ES channels 3 and 4 to actuate.

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: IC-ES, R3

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
comprehension or Analysis
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OBJECTIVES
TERMINAL OBJECTIVE
1. Properly describe the operation of all components of the ESG system during normal,

inadvertent, and emergency operations. (T1)

ENABLING OBJECTIVES

1. Statethe purpose of the Engineered Safeguards System. (R1)

2. Listthe input signals and the sources of power for the Engineered Safeguards analog
subsystem. (R2)

3. State the function of the following components located in the ES analog
cabinets including any associated setpoints: {R3)

3.1 RC Pressure Trip Bistable Modules (HPI and LPl)

3.2 RC Pressure InhibitBistable Modutes (HPl and LPI)

3.3 RC Pressure Test Module

3.4 RB Pressure Trip Bistable Module

35 RB Pressure Test Module
)

3.6 High RB Pressure Contact Buffers

OP-OC-IC-ES FOR TRAINING PURPOSES ONLY REV. 12
Page5 of 35
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2. LECTURE PRESENTATION
21 SystemQverview

A. The Engineered Safeguards System monitors selected plant parameters
that are indicative of the occurrence of a major loss-of coolant accident

(LOCA). These parameters are reactor coolant system pressure and

reactor building pressure. Ifthese parameters reach trip setpoints,
associated subsystems are actuated.

B. Protective Actuation Functions and Associated Setpoints

Listed below are the general protective actuation functions that are initiated
by the ES system:

| Referto OC-IC-ES-18 |

TS Actual
Setpoint Setpoint
RCS 2 1590 psig RCS 1600 psig
High Pressure Injection, Keewee Emerg. OR OR
Start and RB Non-Essential Isolation RB < 4 psig RB 30 psig
RCS = 500 psig RCS 550 psig
Low Pressure Injection and LPSW OR _' = OR:
£ RB < 4 psig - RB 3.0 psig
Reactor Building Cooling, Penetration RB< 4 pslg RB 3.0 psig
RoomVentilation and RB Essential :
Isolation
Reactor Building Spray RB £ 15 psig RB 10 psig

These functlons are dlscussed in the following sectlons

1 HPI, Keowee Emergency Start and Reactor Bmldang Non- Essentlal
Isolation :

The purpose of HP! system initiation is to assure that sufficient water
from the BWST flows into the RCS to control reactor coolant inventory
and to provide core coding during certain LOCAs. HP!t system initiation

OP-QC-fC-ES FOR TRAINING PURPOSES ONLY REV. 12
Page 11 of 35
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OCONEE OPERATIONS TRAINING

d)

g)

h)

LPt Trip Bistable (3.1)
1) Receivesinputfrom WR RC pressure transmitter.

2) Willtrip IFRC pressure decreases below 550 psig unless
bypassed.

3) Outputisfed through an OR gate to digital channels 3 & 4.
4) Once tripped, must be manually reset.
L.PI Inhibit Bistable (3.2)

1D Allows manually bypassing the LPItrip bistablewhen RC
pressure B < 900 psig.

2) Bypassis automatically removedwhen RC pressure increases
above 900 psig.

RC Pressure Test Module (3.3)
1) Used byIl&E to check trip setpoints.

2) When placed inthe TEST position all associated cutputs go to
the tripped state.

RB Pressure Trip Bistable (3.4)
1) Receivesinputfrom RB pressure transmitter.
2) Willtrip if RB pressure increases above 3 psig.

3) Outputis fedto digital channels 5 & 6 and also to digitals
1, 2, 3 &4 through OR gates.

4) Oncetripped, must be manually reset.
RB Pressure Test Module{3.5}
4} Used byI&E to check trip setpoints.

2) When placed inthe TEST positionall associated outputs go to
the tripped state.

High RB Pressure Contact Buffers (3.6)

NOTE: The contact Buffer Modules provide an isolating
interface between inputfrom the RB pressure switches
and ESFAS.

1) Receiveinputfrom the RB pressure switches.
2) Willtrip if RB pressure increases above 10 psig.

3) One provides outputto digital channel 7 and the other provides
output to digital channel 8.

4) Automatically resetwhen RB pressure decreases below 10
psig.

OP-QC-IC-ES

FOR TRAININGPURPOSES ONLY REV. 12
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OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 53

Unit 1 plant conditions:

INITIAL CONDITIONS:

L

Time = 0100

RCS pressure = 2135 psig

1A Main Steam line pressure = 945 psig
1B Main Steam line pressure = 947 psig
HPI forced cooling in progress

RB pressure = 0.1 psig

CURRENT CONDITIONS:

Time = 0125

RCS pressure = 2045 psig

1A Main Steam line pressure = 801 psig

1B Main Steam line pressure = 906 psig

RB pressure = 0.4 psig and slowly increasing

Which ONE of the following is correct?

The RB pressure increase is most likely a result of

A. Main Steam leak in containment

B. Quench Tank rupture disk blown

C. Pressurizer code safety valve lifting

D. Developmentd an RCS leak in containment




OCONEENRC RO EXAM
06-25-2004

Question 53

_T2/iG1

- 007K1.01, Pressurizer Relief Tank/Quench Tank-System (PRTS)"

| Knowledge of the physical connections andlor cause-effect relationships
between the PRTS and.the following systems: Containmentsystem (2.9/3.1).-

Answer: B

A. Incorrect, Main Steam leak in containment would cause pressure to increase butwe
have no indication that this has occurred. The mostlikely cause is the QT relieving
to containment.

B. Correct, during HPI F/C flow is directed to the GT. Over time pressure will
buildup causing the rupture disk to relieve QT pressure to the containment
atmosphere. This will cause RB pressure to slowly increase.

C. Incorrect, code valves lifting would cause RB pressure to increase. RCS pressure is
not high enough for this to occur.

D. Incorrect, an RCS leak could cause RB pressure to increase but we have no
indication that this has occurred.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: PNS-CS, R7

Question Source: NEW

Question History: Cast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis
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10. Describe the basic operation oFthe Quench Tank (QT) and @T Cooler including:
(R7)

10.1Purpose during normal and abnormal operating conditions

10.2Limits on QT pressure and level, the reasons for these limits, and how QT
pressure and level are regulated

10.3The primary purpose for the QT Cooler and how it is placed in operation
10.4The general list of components that discharge to the QT
11. Briefly describe the general purpose of the Component Drain Header. (R11)
12. List the SIX major uses forthe Component Drain Pump. (R8)
13. Describethe basic operation of the Deborating Demineralizersto include: (R10)
13.1 Primary purpose
13.2When the Deborating Demineralizers are used
14. Briefly describe the test method of the: (R9)
14.1PT/0/A/150153, Coolant Storage System Leakage Test
14.2PT/0/A/251/08, CS-73 Functional Test
15. ForPT/0251/003, CBAST Pump Test, describe: (R14)
15.1The purpose
45.2How the test is performed

16. Given a copy of PT/0251/003, CBAST Pump Test, and a set of data, evaluate if the
acceptance criterion IS being met. {R15)

17. ForPT/0251/017, RC BTP Test, describe: (R16}
17.1The purpose
17.2Haow the test is performed

18. Given a copy of PT/0251/017, RC BTP Test, and a set of data, evaluate if the
acceptance criterionis being met. (R17)

OP-OC-PNS-CS FOR TRAINING PURPOSES ONLY REV. 12
Page 6 of 19
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E. Quench Tank and Quench Tank Cooler (OC-PNS-CS-1)

1.

(OBJ.R1 &R7) A 780 ft° or ~ 5800 gallons Quench Tank is
providedfor each Unit, primarilyto quench the effluentfrom the
PZR relief valves, should they lift. The tank is partiallyfilled with
water. Reliefeffluent enters the QT through sparger nozzles below
the water levelto condensethe steam as it enters. The water level
of the QT must be carefully controlled between 85 £5 inches; level
toe low would not provide sufficient quenching of the steam
relievedto it; level too highwould cause the QT pressureto
increase too rapidly and cause the rupture disk in the top of the
tank to rupture sooner. This disk is designed te rupture at the tank
design pressure of 55 psig to relieve tank pressure to the RB
atmosphere.

a) Max QT (P} = 49 psig; Max QT (T} = 180°F, Level= -34.94
galsfin

b) A QT cooler, supplied with CC on the shell sids ,can be placed in
operation to coof the tank contents by circulating it through the

cooler using the Component Drain Pump or Quench Tank Drain
Pump.

(OBJ.R7)The tank alse acts as a collection point for all radioactive
vents in the reactor building. These vents are for the following

components:

e) Pressurizer

b) ReactorVessel

c) Control Rod Drives

d) Core Ficod Tanks

e) Reactor Coolant Pumps
f) Reactor Coolant Looos

Most of these vents are used only during the initial filling of the
Reactor Coolant System and drawina a bubble following an
outage. The Quench Tank is vented to the vent header outside the
Reactor Building. The water hthe QT can be blanketed with
nitregen from the nitrogen supply system. Normal pressure in QT is
less than 5 psig.

Quench Tank also acts as a coliection point for Steam Generator vents
when filling to Wet Lay-up.

F. Quench Tank Drain Pump

OP-OC-PNS-CS

FOR TRAINING PURPOSES ONLY REV. 12
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 54

Which ONE of the following MCCs supplies power to 3L.P-103 (Post LOCA Boron
Dilution, Normal Path)?

3. app _( 40
C.3xs1



OCONEE NRC RO EXAM
06-25-2004

Question 54
T2/G1

005K2.03, Residual Heat Removal System (RHRS)
Knowledge of bus power supplies to the following: RCS pressure boundary

_MBIBF-operated valves (2 7*/2 8*) -

Answer: D

A. Incorrect, 3XL does not supply 3LP-103 but does supply other LP valves.
B. Incorrect, 3DP does not supply 3LP-103.

C. Incorrect, 3X1 does not supply 3LP-103 but does supply other LP valves.

D. Correct, 3LLP-103 (Post LOCA Boron Dilution, Normal Path) is powered from
3XSF MCC.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EAP-SSF, R14

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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12.

13.

14.

15.

16.

17.

18.

19.

11.4 Precautions that must be observed when startingthe RCMU Pump with the
Override switch.

List all ES valves that have contro! available at the SSF. (R13)

Describethe consequences that swapping power supplies to ES valves from
the plantto the SSF will have on the ES valves abilityto respondto an ES
signal. (R14)

State the purpose of the SSF Auxiliary Service Water System. {(R15)

Graw a basic one-line diagram of the ASW system. (R16)

3

State the purpose of the dedicated portable submersible pump. (R18}

Explainwhy the dedicated portable submersible pump must be mstalled and

forced and siphon flow has occurred. {(R19)

State the purpose of the ASW Suction Line Air Ejector. (R17) B

Explainwhy the SSF ASW pump is started any time the DIG is emergemy started in
an actual SSF event. (R20)

OP-OC-EAP-SSF FOR TRAINING PURPOSES ONLY REV. 17a

Page 9 of 79
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(0BJ. R14)

2.

The SSF control room operator WILE NOT have conitrol of these valves until after
1,2,3XSF MCCs have been swapped to their alternate supply (OXSF).

Once the power suppliesto 1,2,3X8F have been swapped, the £8 valves (5 listed
above) that are controlledfrom the SSF control Mom WILE NOT receive an ES signal
from the UnitES RZ control panels.

The indicating tights in the Unit control room for the following valves will be lost when
the MCCs have been swapped to their alternate supply:

3.1 HP-3 (A Letdown CIr Outlet)-ES valve
32 HP-4 (B Letdown Clr Outlet}--ES valve
33 HP-20{RCP Seal Return}—ES valve
3.4 RC-4 (Pzr ReliefBlock)--Non-ES

One eventthat the SSF is designed for is sabotage. Two LPI valves are powered
from/through the SSF for this event. The intent is that these valves should be
controlled such that a saboteur could not operate these valves from within the plant in
the event the plantis taken over.

41 1,2,3LP-2 (LPI Return Block) is poweredfrom 1,2,3XS1 MCC. The power
cables going to these valves are routed through starter breakersinthe SSF.
These valves are controlled from the respective unit's control room.

4.2 1,2,3LP-103 (Post LOCA Boron Dilution, Normal Path) is powered from
1,2,3X8F MCC. These valves ere controlledfrom the SSF control room
ONLY.

Selected Limits and Precautions—RCMU System

1.
2.

Use of RCMU Pump may affect reactivity inthe RCS and S$F systems.

Under emergency conditions SSF RC makeup pump lube oil temperatures inthe
gear reducerand the pump assembly may run up to 420°F for 90 hours.

When the SSF RC makeup pumpis started inthe OVERRIDE mode, the suction
valves SF-82 and SF-97 interfocks are bypassed. Statalarm is provided to alert the
operator if the pump is running with its suction valve(s} closed. The pump should be
stopped immediately if this condition exists.

4. InRC MAKEUP PUMP OVERRIDE mode, the low flow cutout switch and the low oll
pressure cutout switch are bypassed.

5. Maximumallowable suction temperature for the SSF RCMU Pump is 212°F.

OP-OC-EAP-SSF FOR TRAINING PURPOSES ONLY REV. 17a
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1 POINT
Question 55

Unit 2 plant conditions:

e Under-voltage condition existed for 5 minutes on 2KX Inverter
o 2KX inverter has been manuatly bypassed
e Under-voltage condition has been cleared for the past 30 minutes

Which ONE of the following is correct?

o
.
P

Repositioning the Manual Bypass Switch on an essential inverter'to the Normal position
will swap toads to the inverter output, if the ....

A. Static Transfer switch has already been manually (via push button) reset to Inverter
output.

B. Manual Bypass switch was swapped before the Static Transfer switch was manually
(via push button) reset to Inverter output.

C. ASCO Transfer switch has been swapped to A/C line position.

D. Inverter Bypass switches have been aligned to bypass the inverter.



OCONEE NRCROG EXAM
06-25-2084

Question 55
T2iG1

r062A3.04, AC Electrical Distribution System
legrgtlion of inverter (e.g., precharging synchronizing light, static transfer)

(2.7/2.9)
Answer: A

A. Correct, STS would have to have already been transferred (pb - Inverterto
Load) to swap loads to Inverter output using the Man. Bypass Sw.

B. Incorrect,the STS will still be aligned to AC Line (due to the undervoltage). {t must
be reset (pb) to the Inverter. Without this, operation of the MBS to Normal will not
restore Inverter output to the loads, and the ASCO sw will swap to AC Line

C. Incorrect, Man. Bypass Sw. will not be able to connect the Inverteroutput to the
loads if the ASCO Sw has been swapped to AC line; (ASCO Sw is located
downstream of the MBS)

D. Incorrect, if the Inv. Bypass Sws are aligned to bypass the inverter, then MBS
operation witl have no affect

Technical Reference(s):

Proposed references to be provided to applicants during examination:
Learning Objective: EL-VPC, R4

Question Source: Bank # EL070404

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehensionor Analysis

Contacted Gerry Laska on 4/5/04 to discuss the selected KA. At ONS the vital AC
busses do not have automatic actions basedon bus amperage. Mr. Laska
randomly selected another KA. The new KA is 062A43.04.
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2.4 Explainthe operation of the inverter fans and how their operation affects
inverter operation.

3. Describe, or draw, the power path from the PG power busto the KU, KOAC, Ki, and
KX inverters, includingthe backup or AC Line source. (R3)

4. Discussthe Essentialinverters including: (R4}
41 Differences betweenthe vital and essential inverters.
42 Differences between the Kl, KX inverters and the KU inverter.

43 Demonstratethe ability to locate and explain all panel meters, lights,
switches and breakers.

44 Discuss the operation of the essential inverters including:
A. Operation of the Manual Bypass switch.
B. Operation of the Static Transfer switch.
C. The function and operation of the ASCO Transfer switch.
D. Operation and location of the Inverter Bypass switches.

1. Explainwhat would happen if both SW #2 and SW #3 Bypass
switches were opened.

E. Operation of the precharge switch.

1. Explainwhy the Precharge Light should be litbefore closing the
DC INPUT circuit breaker on an Essentialinverter.

F. Describethe startup and shutdown of the Inverters.
G. Describethe inverter status during normal operation.

45 Explainthe statalarms associated with the essential inverters:

A. ldentifythree conditions that wilf cause a statalarm and identify the
location of the alarms.

4.6 Explainthe operation of the Inverterfans and how their operation affects
inverter operation.

5. Explainthe difference in the switching arrangements for Inverterand AC Line
between the Vital Power panelboards and the Essential Power panelboards. {R5)

6. Explain howitis possible to interrupt powerto the AC power panelboard ifthe three
switches of the Static Inverter Bypass Switch are operated incorrectly. {(R6)

7. Listthe majorioads supplied by the KI, KU, and KX inverters. (R7)
8. Describe the purpose of the KOAC inverter. (R8)

OP-OC-EL-VPC FOR TRAININGPURPOSES ONLY REV. 12k
Page 6 of 2%
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B. Essential Power System Operation {Obj. R4/R5} (Referto OC-EL-VPC
1&6)

1. Duringnormal system operation, each Essential Power Panelboard is
energized via its associated Essentialinverter. Each inverteris
energized from its associated 125VDC Instrumentationand Control
Power Panelboard.

2. Each125VDC Instrumentation and Control Power Panelboard is
energized from one of the unit's 125VEC Control Power buses and
battery chargers through the associated set of isolatingdiodes.

a) Should a problem develop with the battery charger or bus supplying
an Essential inverter, whereby this source is lost, the unit's other
125VDC Control Power bus will be auctioneered to supply the
inverterthrough the isolating diode network without an interruption
in power.

3. Ifa problemdevelops with an Essentialinverter, and it fails to provide
power, an automatic transferto AC line (Regulated Power) supply
should occur.

4. Transferto Regulated Power (AC bine)

a) Unlike the Vital inverters that can only be manually transferred to
Regulated Power, the Essential inverters also have automatic

transfer to Regulated Power. As a matter of fact, there are three
possible manual transfers and two possible automatic transfers for
each Essential inverter.

bk} Automatic transfers
I )Static Transfer switch

(a) The static transfer switch looks at the output voltage
at fwo different locations. Ifthe voltage at either one
of these locations is lost, the static transfer switch
will automatically swap the inverter to AC line within
1/4 cycle. The static transfer switch will also swap
to AC line on high current.

(1) Ifthe inverter voltage is restored or the high
current problem is resolved within 30
seconds, €he switch will automatically swap
back to the inverter. This results in
uninterrupted power to the panelboard. f >39
seconds have elapsed and conditions on the
inverter have been resolved, the load must be
manually swapped back to the Inverter.

OP-OC-EL-VPC FOR TRAINING PURPOSES ONLY REV. 12b
Page 17 of 28



DUKE POWER

OCONEE OPERATIONS TRAINING

2) Static Transfer switch

(@)

The Static Transfer switch can be forced to transfer
using the pushbuttons on the front of the panel.

3) Inverter Bypass Switches (Obj. RE)

@9

(b)

(d)

C. Alarms (Obj. R4}

An endosure that sits near the static inverter cabinet,
and contains three breaker-type switches, SW-1, SW-2,
and SW-3.

The switches are arranged so that the invertercan be
completely isolated from the AC panelboardand the
Regulated Power Supply, while the Regulated Power
Supply is connected directly to the AC panelboard.

This arrangement allows for complete isolation of the
inverter for maintenance.

Fromthe diagram df the inverter circuit {OC-EL-VPC-6),
it can be seen that:

(1)  Anytime SW-2 is closed, the AC panelboardis
connected directly to the Regutated Power
Supply.

) In order for the inverter automatic transfer action

to function, both SW-1 and 8W-3 mustbe
closed.

(3) SW-3 must be closed to connect the output of the
inverterto the AC panelboard.

(4)  IfbothSW-2 and SW-3 are open, the AC
panelboard wilt iose power.

1. EachEssentialinverter (KI, KU&KX) has an Inverter System Trouble
statalarm that will alarm In the Control Room.

2. These alarms are fed from local panels (1) (2) (3)SA12 and
(1) (2){3)SA13 which will alarm for the following conditions:

a) Low input voltage

b) Low output voltage

c) - Bypass voltage failure (Low AC Line voltage)

d) 1CS/Aux. or Computer Inverter Bypass Switch/ASCO Transfer

Switch

OP-OC-EL-VPC FOR TRAINING PURPOSES ONLY REV. 126
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Cidestion 248 ELG70404 ELO70404
Unit 2 conditions:

e Under-voltage condition existed for 5 mins. on 2KX Inverter
o 2KXInverter has been manually bypassed
e Under-voltage condition has been cleared for the past 3¢ mins.

Which ONE of the following is correct? (.25)

Repositioningthe Manual Bypass Switch on an essential inverter to the Normal position
will swap loads to the inverter output, ifthe ....

A) Static Transfer switch has already been manually (pb) resetto Inverter output.

B8) Manual Bypass switch was swapped before the Static Transfer switch was
manually (via pb) resetto Inverter output.

C) ASCO Transfer switch has been swapped to A/C line position.

D) Inverter Bypass switches have been aligned to bypass the inverter.

Answer 148

A

A, Correct: STS would haveto have already been transferred (pb - Inverter to Load) to
swap loads to Inverter output using the Man. Bypass Sw.

B, Incorrect: The 8TS will still be aligned to AC Line (dueto the undervoltage). It must
be reset (pb) to the inverter. Without this, operation of the MBS to Normal will not
restore Inverter output to the loads, and the ASCO sw will swap to AC Line

C, Incorrect: Man. Bypass Sw. will not be able to connectthe Inverter output to the
loads if the ASCO Sw has been swapped to AC line; (ASCO Sw is located downstream
of the MBS) S - s S SOt

D, Incorrect: If the tnv. Bypass Sws are aligned to bypass the unverter then MBS
operation will have no affect

155



OCONEE NRC KO EXAM
06-25-2004

1 POINT
Question 56

Unit 1 plant conditions:
¢« Reactor Building Main Purge in operation
Which QNE of the following will cause the RB Purge fan to trip?
A. ES Channel 1 actuates
B. 1KIA-45 reaches ALERT setpoint
C. Suction pressure = 5 inches of water vacuum

D. Starting the Unit 1&2 SFP Filtered Exhaust Fan#1__ (- AR
\ o



QCQNEE NRC RO EXAM
06-25-2004

Question 56
T2iG2

029K4.03, Containment Purge
Knowledge of design features andlor interlocks which provide for the following:

utomatic purge isolation (3.2*/3.5)

Answer: A

A. Correct, ES Channel 1 will close 1PR-1 and 1PR-8. This will cause the RB
purge fan to trip.

B. incorrect. 1RIA-45will trip the purge when the HIGH setpoint is reached.
C. Incorrect. 9" of water vacuum is required to trip the fan.
D. Incorrect. The Main Purge Fan, if started, will trip the SFP Ventilation Exhaust Fan

(Units 2 and 3 only). Mini Purge fans are NOT interlocked with the SFP Ventilation
Exhaust Fans.

Technical Reference(s).

Proposed references to be provided to applicants during examination: None
Learning Objective: FNS-RBF, R4, R5, R7

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory r Fundamental Knowledge
Comprehension or Analysis
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10.

11.

12.

13.

Giventhe enclosure for removal/restoration of the Equipment Hatch: {R6}

51 Explainthe personnel safety considerations that result in stopping the RB Purge
fan prior to Equipment hatch removal/replacement

5.2 Describe the purpose of the desired minimum flow limit on RB Purge flow with
the Equipment hatch removed

5.3 Describe the major difference in the enclosures for Equipment hatch
removalfreplacement with and without the RB Purge in operation

Describethe response of the RBP system to an actuation of Engineered
Safeguards channels 1&2. (R7)

Describe the response of the RBP system to a “High” alarm on RIA-45 or RIA-
46. (R5)

Explain €hepurpose for each RBP system interlock and when given plant
conditions: (R4)

8.1 Predictsystem/component/indication response to RBP system interlock
actuation.

82 Describe necessary actions andlor plant status required to return
systemlcomponenffindication to normal operating status.

Given a specific RBP Limitand Precaution describe the purpose for the Limit or
Precaution. (R8) .

Given a specific set of conditions, determine if “favorable” or “unfavorable” conditions
existfor a release. (R9)

Given a copy of iITS/SLCs and associated Bases, analyze a given set of plant
conditions for applicable TS/SLC LCOs.{R11)

Apply all TS/SLC rules to determine applicable Conditions and Reqirart Aréﬁnm*- far 2
given set of plant conditions. (R12)

Compute the maximum Completion Time allowed for all applicable Re.(juired Actions
to ensure compliance with T$/SLCs. (R13)

OP-OC-PNS-RBP FOR TRAINING PURPOSES ONLY REV. 09a
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3. Equipment Hatch Replacement
a) Secure the running Main Purge Fan.
b) Redtag open the following breakers:
. Main Purge Fan breaker
. Mini Purge Fan breaker
¢) Grant permissionto replacethe Equipment Hatch.

d) When the Equipment Hatch s in place, remove red tags on the
Main and Mini Purge Fan breakers.

e) Rackinthe breaker onthe Reactor Building Main Purge Fan.

O Ifdesired, continue purge of the Reactor Building under the existing
GWR and notify RP.

2.3 Abnormal Operations
A. {Obj. R7) Engineered Safeguards Qperation

1. The R.B. Purge IsolationValves must be operable underthe most
severe design-basis-accident{DBA) flow-condition loading and these
valves must close within their design time limit under these conditions.

a) By meetingtheir operability requirements under these conditions
adverse amounts of radiation will not escape the containment

building, following an accident.

2. Non-essential Containment IsolationValves must actuate immediately
following any size LOCA.

a) To achieve this actuation, low reactor coolant system pressure of
1600 psig is used as the initiating signal to actuate E.S. digital
channels 1 and 2.

b) A diverse signal will also actuate these channels. This signal is a
High Reactor Building Pressure of 3 psig.

3. The R.B. Purge IsolationValves are non-essential containment
isolation valves and receive signals to isolate as follows:

Valve Channel
PR-1 ES-1
PR-2 ES-2
PR-3 ES-2
PR-4 ES-2
PR-5 ES-2
PR-6 ES-1

e NOTE: PR-1through 6 are “sealed closed”’ perITS3.6.3
prior to entering MODE 4 from MODE 5.

OP-OC-PNS-REBP FOR TRAINING PURPOSES ONLY REV. 09a
Page 17 of 21
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B. (Obj. R5) UnitVent Radiation Effluent - High
1. RIA-45 monitorsthe unitvent noble gas effluent.

a) Ifunitvent activity exceeds allowable release limits, RIA-45 initiates
a signal to close PR-2 through PR-5, and trips the Main and Mini

Purge Fans.
2. RIA-46 monitors the unit vent High Gas.

a) RIA-46 will now perfom the same interlocksthat RIA-45 perfom.
This provides a backup function in case o a failure of RIA45 HIGH

alarm. Referto Lesson Plan CP-OC-RAD-RIA for more
information.

3. Ifthe RB Purge Fan or PR-2through 5 are closed bythe RIAs reaching
the HIGH alarm, the operator must “manually” restartthe fan and cycle
the control room switches to re-open PR-2 through 5 once the RIA
alarmclears.

24 (Obj. R4) Reactor Building Purge Interlocks

A. Main Purge Fan

e The following interlocks must be satisfied to allow the Purge Fanto start
and they will trip the Purge Fan during operation if they are not satisfied:

1. RIA-45 and RiIA-46 must be reading less than HIGH setpoint. This
allows PR-Z, 3, 4, and 5 to be opened.

2. PR-1 through PR-6 must be open
3. Inletand outlet dampers of purge fan must be open

e NOTE: These dampers receive an open signal when the Main
Purge Fanis selected to the START position; therefore, a 20-
second time delay is built into the start circuit to allow these
damperstime to OPEN.

4. Vacuum 0N the suction piping must be less than 9 inches d water
vacuum.

a) This interlock prevents running the purge fan with inlet dampers
shut, which would draw a large vacuum on the inlet duct and
collapseit.

B. MiniPurge Fan
¢ The Main Purge Fan, if started, will trip the Mini Purge Fan.
C. Spent Fuel Pool Ventilation Exhaust Fan

* The Main Purge Fan, if started, will trip the SFP Ventilation Exhaust
Fan (Units 2 and 3 only). Mini Purge fans are NOT interlockedwith the
SFP Ventilation Exhaust Fans.

OP-OC-PNS-RBF FOR TRAINING PURPOSES ONLY REV. 09a
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OCQNEE NRC RO EXAM
06-25-2004

1 POINT
Question 57

Plant conditions:
e SFP Skimmer operating
» Unitt BWST in Recirc (purification)
Per 1104/0C6A (SFP and BWST Purification), which ONE of the following is correct?
Makeup to 1&2 Spent Fuel Pool allowed
A. is / provided SFP levelis> + 0.2 feet
B. is / provided only one SFP pump in operation

C. is NOT / to prevent BWST overflow

D. is NOT / to prevent cavitation of the SFP pumps /



BCONEE NRC RO EXAM
06-25-2004

Question 57
T2/G2

033K1.05, Spent Fuel-Pool Cooling System
Knowledge of the physical connections andlor cause-effect relationships
between the Spent Fuel Pool Cooling System and the following systems: RWST

(2.7*/2.8%)

Answer: C

A. Incorrect,first part incorrect. Makeup to the SFP is not allowed when the BWST is in
recirc to prevent BWST overflow. Second part incorrect. if 2 SF Cooling Pumps are
operating, SFP level should be 2 +0.2 ft.

B. Incorrect, first part incorrect. Makeup to the SFP i1s not allowed when the BWST is in
recircto prevent BWST overflow. Second part incorrect. if 1 SF Cooling Pump is
operating SFP level should be =z +0 1 ft.

C. Correct, makeup to the SFP is not allowed when the BWST is in recirc to
prevent BWST overflow. 1f1 SF Cooling Pump is operating, SFP level should
bez +0.1 f{,

D. Incorrect, first part correct. Makeupto the SFP is not allowed when the BWST is in
recirc to prevent BWST overflow. Second part incorrect. Cavitation of SFP pumps is
during skimmer operation.

Technical Reference(s): OP/1&2/A/1104/06A (SFP and BWST Purification)
Proposed references to be provided to applicants during examination: None
Learning Objective: FH-SFC, R10

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memo9 or Fundamental Knowledge
Comprehension or Analysis
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10.

Discuss the Limits and Precautions of OP/1&2/A/1104/06, Spent Fuel Cooling
System. (R10)

10.1 The precautionrelatedto preventing BNST overfiow.

20.2 The reasonfor the special precautionrelated to valving the "cold" and
"hot" fluids in and out very slowly for the "C" Spent Fuel Coolers.

10.3  The reasonfor maintaining specified spent fuel pool level, boron
concentrationand temperature

11. Briefly describe the Spent Fuel Cooling System flowpath including all major valves
and components for the following modes of operation: {R11)
111 Normaloperation
11.2  Refuelingoperation
113  Testing of SFC Pumps
12. Givena copyof PT/1&2, 3/A/0251/002, Spent Fuel Cooling Pump Test, and a set of
data, determine if acceptance criteria is being met. (R21}
13. Explainwhy SF-90 should be throttled if the *C" SF Cooling System Pumpisto be
started. {(R12) S 7
14. Describe the effect of changes in Reactor Building pressure on Spent Fuel PooE
Level. {(R13) : :__ : :
15. State the purpose for the skimmer associated with the SF Pool (R14)
16. Given a set of conditions and the appropriate enclosure(s), calculate the time
required for boilingto occur inthe SFP. (R16)
17. Describe the relationship between Spent Fuel Pool Level and Temberéture and SSF
RCMU System operability. (R17) e |
18. Given a set of conditions and the appropriate enclosure(s) determme the requured
Spent Fuel Pool level. (R18) | B
19. Given a set of conditions and the appropriate enclosure(s) determme SSF RCMU
System operability. {R19) e _
20. Evaluatethe overall affect on plant operations from the loss of varidus':coﬁiponents in
the Spent Fuel Cooling System. (R20)
OP-OC-FH-SFC FOR TRAINING PURPOSES ONLY REV. 12
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24 (Obj. R10) Selected Limits and Precautions compiled from the OP/1104/006
series of procedures.

A. To prevent BWST overflow:

1. Do not makeupto the SFP, Unit 1BWST or Unit2 BWSTwith a
BWST inrecirc.

2. Do notdrain the Fuel Transfer Canal to the BWST with a BWST in
purification.

B. SFPlevel should be maintained 2 - 2.0' to meet TS 3.7.1 1 requirements.
Do not operate two Spent Fuel Cooling Pumps through one cooler.

D. Maintain cooling Row between 800 and 100G GPM for single-pump
operation. For A and B pump opetation, maintain SF flow between 1600
and 2000 GPM. Minimum flow for the SF Pumps is 250 GPM. Operating
< 250 gpm for > 10 minutes may cause pump damage.

E. Required SFP level for Skimmer operation depends on number of SF
Cooling pumps operating. These guides prevent air from causing
cavitation of SF Cooling Pumps.

e SFP Skimmer should be O0S ifthe SFP level< 0' or 3 $F Cooling
Pumps are operating.

« If2 SF Cooling Pumps are operating SFP level should be 2 +0.2 ft.

« If 18F Cooling Pumps is operating SFP level should be 2 +0.1 ft.

F. The SFP boron concentrationwill be maintainedwithin the range 2250 -
2950 ppm.

This specified boron concentrationensures that the minimurm boron
concentration requiredby the Core OperatingLimits Report{COLR) B met.

G. If SFP level alarms inoperable or locked in:

¢« SFP level indication should be monitored once per hour
« SFP level indication should be monitored continuously during
alignment changes

H. If SFP level indicationinoperable:

» SFP level should be checked locally once per hour

e SFP level should be continuously monitored locally during alignment
= changes
1. . When isolating SF Cooler “C", both fluids (RCW and $F) should be slowly

- isolated at the same time. Alternately isolate the hot fluid (SF} first.

This preventspressure surges, which could damage cooler gaskets)

J.  When returningthe SF Cooler "C"to service after isolation, slowly cpen
both inlet valves at the same time. Alternately, the cold fluid (RCW) should
be introducedfirst, then the hot fluid (SF). Some leakage from the cooler is
expected until full flow, temperature, and pressure are reached.

OP-OC-FH-SFC FOR TRAINING PURPOSES ONLY REV. 12
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06-25-2004

1 POINT
Question 58

Given the following:
¢ Unitshutdown in progress with the iCS in the Integrated Mode

« Core Thermal Power at 17% decreasing
¢ Turbine Master in "auto" attempting to control THP
[ ]

TBVs in "auto"

If SG outlet pressure increases 25 psi above setpoint which ONE of the following will
cause the TBVs to immediately OPEN and LOWER SG pressure to setpoint?

A. Reactor Master is placed in WAND.
B. Turbine Master is placedto HAND.
C. Turbine UNLOAD button depressed.
D. Turbine LOAD buttondepressed.

\ . ’I\)\
}'»K,b
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Question 58

_T2/G2
. 035K4.06, Steam Generator System
Knowledge of 8/GS design feature{s) andlor interiock({s) which providefor the

[lowing: SIG pressure(3.1/3.4)

Answer: C
A. Incorrect, no effect on TBVs or Turbine Load Status flag.

B. Incorrect, will shift only the controlling signal from THP error to SG outlet pressure
error but Turbine Load Status flag remains TRUE and TBV bias shift doesn't occur.

€. Correct, UNLOAD button will set Turbine Load Status flag to FALSE removing
the 50# bias from TBV control and the TBVs will control at setpoint causing
them to open to lower steam pressure.

D. Incorrect,turbine already loaded or it would not be attempting to respond to the high
pressure. This meansthat the TBVs are in overpressure protection mode with 50#
bias and will not open.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: STG-ICS, R10

Question Source: Bank # STG121002

Question History: bast NRC Exam

Question Cognitive Level: Memory Oor FundamentalKnowtedge
Comprehension or Analysis
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9. Identifythe conditions that would shift the Turbine Master to "hand" and those
exceptions that would defeat the shift. (RS}
10. Identify the functions of the Turbine Bypass Valves interms oF the following:
(R10)
101  Setpoint control
10.2  Setpoint bias application
10.3  Independent overpressure protection
104  Controlinterlocks
11. Describe the operation and limitations of the Turbine Load and Unload circuit. {R11)
12. List the inputs that affect total FDW demand and identify when each is utilized. {R12)
13. Identifythe conditions that will remove the control deadband from Tave &frar to the
feedwater subsystem. (R13)}
14. Explainwhy feedwater temperature modificationto feedwater demand is necessary and
the effects it has on plantefficiency. (R14)
15. Describe how loop deedwater demands are generated and the factors (Loop Teold ratio
and RC Flow ratio) which affect the balance betweenthe two demand signals. (R15)
16. Listthe conditionsthat block the temperature initiated delta T¢c modification. (R16)
17. Identifythe purpose and operation of the SG high and low level limits circuits including
actuating conditions and Operator over-ride capabilities. (R17)
18. Given a set of conditions, identify the position response of the following: (R18)
181 MainFOW Control Valves
18.2  Main FDW Block Valves
18.3  Startup Control Valves
19. Explain how a feedwater runback is accomplished inthe FDW subsystemif some or all
of the control stations are inhand. {R19}
20. Describe howICS feedwater pump speed signal is processed from FDW loop demands
and valve differential pressure. (R20)
21. Explain howthe FDW valve delta P auctioneering circuitry Can prevent a unit transient
for any single delta P signal failure. (R21)
OP-OC-STG-ICS FOR TRAINING PURPOSES ONLY REV. 07a
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Question 228 STG121002 STG121002
Given the following:

e & & @

Unit shutdown in progress with the ICS inthe Integrated Mode
Core Thermal Power at 17% decreasing

Turbine Master in "auto™ attempting to control THP

TBVs in "auto”

If SG outlet pressure increases 25 psiabove setpoint which ONE of the following will
cause the TBVs to immediately OPEN and LOWER SG pressure to setpoint? {.25)

A

B.

Reactor Master is placed in HAND.

Turbine Masteris placed to HAND.

C. Turbine UNLOAD button depressed.

D.

Turbine LOAD button depressed.

Answer 228

C

A

B.

Incorrect: No effecton TBVs or Turbine Load Status flag.

Incorrect: Will shift only the controlling signal from THP error to SG outlet pressure
error but Turbine Load Status flag remains TRUE and TBV bias shift doesn't occur.

Correct: UNLOAD button will set Turbine Load Status flag to FALSE removing the
50# bias from TBV control and the TBVs will control at setpoint causing them to
open to lower steam pressure.

Incorrect: Turbine already loaded or it would not be attempting to respond to the

high pressure. This means that the TBVs are in overpressure protection mode with
50# bias and will not open.

234



OCONE NRC RO EXAM
06-25-2004

1 POINT
Question59

Unit 1 plant conditions:

INITIAL CONDITIONS:
e Reactor power= 100%

CURRENT CONDITIONS:
e Turbinetrip
e Reactortrip

e "Trip Confirm" signal NOT generated by the Diamond
Which ONE of the following is correct?

Turbine Load Statusflag is

and the TBVs will control at

A. true / setpoint
B. true / setpoint + 125 psig
C. false / setpoint

D. false i setpoint + 125 psig



OCQNEE NRCRO EXAM
06-25-2004

Question 59

41K6.03, Steam Bump System (SDS) and Turbine Bypass Control
Knowledge of the effect of a loss or malfunction on the following will have on the
SDS: Controller and positioners, including ICS, 8/G, CRDS (2.7/2.9).

Answer: C

A. Incorrect,first part incorrect. The turbine LOAD status flag is always fake below
10% CTPD. Second part is incorrect. Itwould be correct if the “trip confirm” signal
had been generated.

B. Incorrect, first part incorrect. The turbine LOAD status flag is always false below
10% CTPD. Second part correct. Turbine Header Pressure control after a reactor
trip at setpoint +125 psig when the Diamond control system receives a “trip confirm”
signal from control rod drive breakers opening. Since the “Trip Confirm” signal was
not generated the TBVs will control at setpoint because the Turbine Load Status flag
is false.

C. Correct, the turbine LQAD status flag is always false below 10% CTPD.
Turbine Header Pressure control after a reactor trip at setpoint +125 psigwhen
the Diamond control system receives a “trip confirm” signal from control rod
drive breakers opening. Since the “Trip Confirm” signal was not generated the
TBVs will control at setpoint because the Turbine Load Status fiag is false.

D. incorrect, first part correct. The turbine LOAD status flag is always false below 10%
CTPD. Second part is incorrect. Itwould be correct if the “trip confirm” signal had
been generated.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: STG-ICS, R10; IC-CRI, R10

Question Source: NEW

Question History: bast NRC Exam

Question Cognitive Level: Memo9 or Fundamental Knowledge
Comprehension or Analysis
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10.

11.

13.

14.

15.

46.

17.

18.

19.

20.

21.

Identifythe conditions that would shift the Turbine Masterto “hand” and those
exceptions that would defeat the shift. (R9}

Identify the functions of the Turbine Bypass Valves interms of the following:
(R10)

10.1  Setpoint control
10.2  Setpoint bias application
10.3  Independent overpressure protection

104  Control interlocks

Describe the operation and limitations of the Turbine Load and Unload circuit. (R11)

. Listthe inputs that affect total FDW demand and identifywhen each is utilized. (R12)

Identifythe conditions that will remove the control deadband from Tave error to the
feedwater subsystem. {(R13)

Explain why feedwater temperature modificationto feedwater demand is necessary and
the effects it has on plant efficiency. (R14)

Describe how loop feedwater demands are generated and the factors (Loop Tcold ratio
and RC Flow ratio) which affect the balance betweenthe two demand signals. (R15)

kistthe conditions that block the temperature initiated delta Tc modification. (R16)

Identifythe purpose and operation of the $G high and low level limits circuits including
actuating conditions and Operator aver-ride capabilities. (R17)

Given a set of conditions, identify the position response of the following: {(R18)
181  Main FDW Control Valves
18.2  Main FDW Block Valves
183  Startup Control Valves

Explain how a feedwater runback is accomplished in the FDW subsystem if some or all
of the control stations are in hand. (R19)

Describe how ICS feedwater pump speed signal is processed from FDW loop demands
and valve differential pressure. {R20)

Explain how the FDW valve delta P auctioneering circuitry can prevent a unit transtent
for any single delta P signal failure. (R21}

OP-OC-STG-ICS FOR TRAINING PURPOSES ONLY REV. O7a
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9. Identifythe conditions that will actuate an asymmetric alarm andlor fault. (R8)

k"

- 1Q. Givena set of conditions, determine if an automatic asymmetric runback will occur
including how the operator will verify proper runback response. (R9}

11. Concerning AP/1700/15, Dropped or Misaligned Control Rods be able to: {R25)

11.1 State the Entry Conditions, Immediate Manual Actions, and Contingency Actions
inthe AP.

112 Explainthe basis for limits, cautions, notes and major steps in the AP

11.3Based on plant data received, summarize proper operator actions and strategies
required in the AP to mitigate the abnormal plant condition.

11.4 Describe general system alignments, available operator controls and
instrumentationboth inside and outside the control room.

1 15 Provide proper directions to operators and supporting groups performingactions
ofthe AP outside the control room.

12. Concerning the CRD Diamondcontrol panel, identifythe conditions that will
actuate and the resultant control actions for the following circuits: (R10)

12.1Trip Confirm
12.20ut inhibit
12.3Sequence Inhibit
12.4Auto inhibit
12.50ut Limit

12.6In Limit

13. Explainthe operation ofthe "Safety Rods Out" relays including: (R12)

13.1Functionofthe K-39 relay (Safety Rods Out Bypass) including manual and
automatic relay energizing.

13.2Function of the K-39A relay (Safety Rods Out)

14. Discussthe purpose and operational characteristics of the following pushbuttonsand
switches associated with the CRD Diamond Control Panel: (R13)

14.1in Limit Bypass Pushbutton/indicator (Latch).
14.2Transfer Reset Pushbuttonlindicator
14.3Fault ResetPushbution/indicator

e 14.4Trip ResetPushbutton/indicator

OP-OC-IC-CRI FOR TRAINING PURPOSES ONLY REV. 09a
Page 8cfér
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26 Diamond Control Panel

| REFER to OP-OC-CRI-8 & 8a |

A. {Obj. R10) Lamps and Their Functions
1. Trip Confirm Lamp

a) The proper Combination oF CRD Breakers are tripped to initiate a
reactor trip and insert ALL CRAs.

e AC BreakersA (Assembly18) and B (Assembly 11)
¢« CB1, CB2andthe E electrical trip (contactor)
s (B3, C84 andthe Felectrical trip (contactor)
b) Trip confirm sends signals to:
1) Trip Turbine
2) Shift Turbine Bypass Valve Setpoint
2. Asymmetric Rod Fault

a) Indicatesthat one or more rods within a particular group are more
than 9 inches out of alignmentwith the group average. (AP! indication)

b) Ifthe Reactoris above 60% power an asymmetric runback will occur
providedthe logic is satisfied.

3. Out Inhibit

a) Indicates that the control rods will net respond to an out command.
b) Actuates if:

1) Safety rods not at the out limit and Diamond in “Autc”

2) Asymmetric fault (> 9"), power level > 60%, and Diamond in
"Auto".

3) Highstartup rate is experienced at 2 DPM as measured by the
Wide Range" Nis. (Active at all times) — Evenw/ Diamond in
Manual

¢) Will cause the CRD Out Inhibit statalarm, 1SA2/D9. i
4. Sequence Inhibit |
a) A Sequence Inhibitlamp on the Diamond panel and Sequéence Fault
statalarm (1SA1/E1) indicatesthat the regulating groups are not being

or cannot be withdrawn in sequence. (proper overlap not being
maintained)

OP-0OC-IC-CRI FOR TRAINING PURPOSES ONLY REV. 09a
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QCQNEE NRC RC EXAM
06-25-2004

1 POINT
Question 60

Unit 3 plant conditions:
¢« Reactor trip occurred
e OATC is performing IMAs and has depressed the TURBINE TRIP pushbutton
e Main Steam Stop Valve positions indicate "OPEN"
o Generator Output breakers (PCB-58 & 59)indicate "CLOSED"

Which ONE of the following is required by the OATC at this time? | s bt
A. Open BOTH generator output breakers.

5. Place the operating EHC pump to the OFF position.

C. Place the EHC pumps control switches to the PULL-TO-LOCK position.

D

. Send an operator to PULL the local turbine trip lever at the front standard.




QCQNEE NRC RO EXAM
06-25-2004

Question 60
T2/G2

045A2.17, Main Turbine Generator |
Ability to (a) predict the impacts of the following malfunctions or operation on the '
MT/G system; and (b) based on those predictions, use proceduresto correct, !
control, or mitigate the consequences of those malfunctions or operations:
Malfunction of electrohydraulic control (2.7*/2.9*)

Answer: C
A. Incorrect, PCBs are not opened during the performance of IMAs.

B. Incorrect, this would only start the automatic pump and the MSSVs would remain
open.

C. Correct, this action secures both EHC pumps and allows the MSSV to close

D. Incorrect, this would be a method to locally trip the turbine if C did notwork but, is
operator knowledge and not part of IMA's.

Technical Reference(s): EQF IMAs

Proposed referencesto be provided to applicants during examination: None
Learning Objective: EAF-SA, R2

Question Source: Bank # EAP050201

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

OBJECTIVES
TERMINAL OBJECTIVES

1. Be able to describe how to properly perform or verify each step in immediate Manual
Actions and Subsequent Actions of the EOP.

2. Beableto explain the bases behind specified steps contained in Immediate Manual
Actions and Subsequent Actions, of the EOP.

ENABLING OBJECTIVES

1. State the initiating events or entry conditions which the EOP is designed to provide
the guidance for placing and maintaining the reactor in a safe condition following that
event, i.e., the purpose of the EQP (R21)

2. Befamiliar with the Automatic Systems Actions listed inthe EOP. (R23}

3. Recognizethat the Immediate Manual Actions and Symptom Checks of the EOP
shall be performed from memory and be able to state these actions. {(R24)

4. Given a set of conditions be able to determine: (R1)
41 If the reactor is properly shutdown
4.2 Operator actions to be taken if reactor power is > 5%
4.3 Operator actions to be taken if a stuck rod has occurred

A4 When 'RCS borationfrom the BWST can be secured when the reactorwas not
properly shutdown

5. Descrlbe the following: (R2)

5. 1 Operator actionto trip the Main Turbine and how to determlne the Main
' Turbine has actually tripped. *- SRR T

5. 2 How to remove the Main Turbine from operatlon if all the stop valves don‘t
~ close upon trlp actuation . ..

| 5 3 The significance of ensuring that the Main Turbine and Generator trips for
"Normal" 'post trip mitigation of a reactor trip E

) ‘Gwen a set of conditions determine ifICS is properly contro[ling Main FDW following

‘a reactor tnp (R4)

S ~-7. Explain why the flow rate to establish the usual post trip 6 Ievel setpomt for natural

circ. could be too high, what indications would alert the operator to this condition; and
for given plant conditions explain the proper actions that should be taken. (R6)

OP-QOC-EAP-SA FOR TRAINING PURPOSES ONLY REV.I0O
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Question 84 EAP050201 EAP050201
Unit 3 plant conditions:

Reactortrip occurred

OATC is performingIMAs and has depressed the TURBINE TRIP pushbutton
Main Steam Stop Valve positions indicate "OPEN"

Generator Output breakers (PCB-58 & 59) indicate "CLOSED

Which ONE of the following is required by the OATC at this time? {.25)

A) Open BOTH generator output breakers.

B) Placethe operating EHC pump to the OFF position

C) Placethe EHC pumps control switches to the PULL-TO-LOCK position.

D) Send an operatorto PULL the localturbine trip lever at the front standard.

Answer 84

. C
- A Incorrect- PCBs are not opened during the performance of IMAs.
- B. Incorrect - This would only start the automatic pump and the MSSVswould remain

open.

C. Correct- This action secures both EHC pumps and allows the MSSV to close

©. Incorrect- This would be a methodto locally trip the turbine if C did not work but, is
operator knowledge and not part of IMA's. ..

93



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 61

Unit 3 plant conditions:

INITIAL CONDITIONS:
e Reactor power = 100%
o 3RIA-40 =2874 cpm

CURRENT CONDITIONS:

e Reactor power = 92% and decreasing

¢ 3RIA-40 = 354,874 cpm and slowly increasing

Per OP/3/A/1106/016, Condenser Vacuum System, Limit and Precaution; which ONE of
the following describes the required position of 3V-196 (CSAE Exhaustto Stack Drain)
and why?

3V-196 is locked to prevent

A. CLOSED / a vacuum leak

B. CLOSED / a release d activity

C. OPEN / losing a loop seal

D. OPEN / decreasing CSAE efficiency



OCONEE NRC RO EXAM
06-25-2004

Question 61.

/[N N -
056G2.1.32, Condenser Air Removal System
Ability to explain and apply all system limits and precautions. (3.4/3.8)

Answer: B

A. Incorrect,first part correct. Second part incorrect. V-296 should be LOCKED
CLOSED to prevent release of activity to the basementtrench.

B. Correct, when secondary activity increases V-196 should be LOCKED CLOSED
to prevent release of activity to the basement trench.

C. Incorrect, both parts incorrect. When secondary activity increases V-196 should be
LOCKED CLOSED to prevent release of activity to the basement trench. A loop seal
is maintained betweenthe CSAEs and the main condenser.

D. Incorrect, both parts incorrect. When secondary activity increases V-198 should be
LOCKED CLOSED to prevent release of activity to the basement trench. Water does
need to be drained from the air ejectors to maintain efficiency but it is not done with
this drain.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: STG-CVS, R6

Question Source: Bank # STG050601 (modified)

Question History: LastNRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis

DiscussedKA with George Hooperon 3/1/2004. He instructedme to randomly
pick an applicable G2.71 KA not already used. KA G2.1.32 was picked.



DUKE POWER OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES continued

48 Explainthe purpose of the Vacuum Breaker.

49 Describethe method for startup d the Air Ejectors.
5. Describethe three main causes d Inadequate Vacuum. (R5)

6. Describethe requirement for valve (1){(2}(3) V-186 (CSAE Exhaustto Stack
Brain) if activity above background exists on the OTSG secondary side. {R6)

7. Explainthe three precautions, which must be considered prior to using butterfly
valves as isolationvalves inthe Vacuum System. (R7)

8. Explain the basis of the Critical Action Steps of the following NLC JPMs associated
with the CondenserVacuum System: {R8)

NLQ-32, "Alignthe Vacuum Pumpsto a Unit's Vacuum System"

OP-OC-STG-CVS FOR TRAINING PURPOSES ONLY REV. 04bh
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Question76 STG050601 STG050601
Unit 3 plant conditions:

INITIAL CONDITIONS:
¢ Reactor power = 100%
¢ 3RIA-40 =2874 cpm

CURRENT CONDITIONS:
e Reactor power = 92% and decreasing
e 3RIA40 = 354,874 ¢cpm and slowly increasing

Per OP/3/A/1106/016, Condenser Vacuum System, Limit and Precaution; which ONE
of the following describes the required position of 3V-196 (CSAE Exhaustto Stack
Drain)?{.25)

A) OPEN

B) Locked OPEN

C} CLOSED

D) Locked CLOSED

Answer 76
D

D. Correct - When secondary activity increases V-186 should be LOCKED CLOSED to
prevent release of activity to the basementtrench.

76



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 62

The dose rate in Sluice Pump room is at the upper limitfor an area posted as a High
Radiation Area.

Which ONE of the following is the MAXIMUM exposure an operator should receive if
he/she works in Sluice Bump room for 30 minutes?

A. 50 mrem
B. 500 mrem
C. 1000 mrem

D. 250 rad



OCONEE NRC RO EXAM
06-25-2804

Question 62
T2/1G2

068K5.(f)§.ﬁf_iquid Radwaste System
Knowledge of the operational implication of the following concepts as they apply
to the Liquid Radwaste System: Units of radiation, dose, and dose rate (2.6/2.6)

Answer: B
A. Incorrect, correct for a radiation area.

B. Correct, maximum dose in a high radiation areawould be 100¢ mrem/hour. Stay
time of 30 minutes would resultin 10006 mrem X .5 hr = 500 mrem

C. Incorrect, correctfor high radiation area for 1 hour.

D. Incorrect, correctfor extra high radiation area.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: RAD-RPP, R8

Question Source: Bank # RAD020802

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

3. Definethe foliowing dose terms and discuss how use each can be used to determine
if an individual is controlling his dose within applicable limits. (R25)

3.1 Dose Equivalent

3.2 Deep-dose Equivalent

3.3 Shallow-dose Equivalent

3.4 Eye-dose Equivalent

35 Committed Dose Equivalent

3.6 Total Effective Dose Equivalent
3.7 Annual Limiton Intake (AL}

3.8 Derived Air Concentrations {DAC)

4. State the Annual Limiton exposure for Total Effective Dose, Eye Dose Equivalent,
Shallow Dose Equivalent, minors, and declared pregnantwomen, as established by
the NRC,; state boththe basic and maximum administrative limits for each, as
established by Duke Power Company. (R3)

5. State the approval requirementsfor an individual at Duke Power Company to exceed
the basic permissible exposure limit of 2.0 rem. (R4)

6. State the special dose limits established for the general public. {(R5)

7. Describe the special dose control measures used to protect the fetus of a "declared"
pregnant radiationworker. (R}

8. Recognizethat I "exceptional situations", it is possible to allow an adult radiation
worker to receive additional exposure, apart from normal occupational exposure. (R7)

9. Define and describe the specific site area for each of the following terms
relating to the control db station areas: (R8)

9.1 Unrestricted Area

9.2 Restricted Area

9.3 Owner Controlled Area

9.4 Radiation Control Area (RCA)

9.5 Radiation Control Zone (RCZ)

9.6 Radiation Area (RA}

9.7 High Radiation Area (HRA)

9.8 Extra High Radiation Area (EHRA)

OP-QC-RAD-RPP FOR TRAINING PURPOSES ONLY REV. 07
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DUKE POWER OCONEE OPERATIONS TRAINING

o —— ==

9.9 Very High Radiation Area (VHRA}
g.10Airborne Radioactivity Area
94 1Hot spot

9.12Significant Dose Contributor

9.13Low Exposure waiting Area

9.14Contaminated Area

10. Describe each of the following: (R9}
18.4Harshaw TLD badge

A
B.
C.
B.
E.

when it must be worn

how it should be worn

types of radiationdose measured
how it is read

how often it is changed out

10.2Mertin Gerin Electronic Dosimeter (ED or ED)

A
B
C.
D
E.

F.
G.

when it must be worn

. type of radiationdose measured

how/where itis issued and returned

howthe audible dose and dose rate alarms are set and how they can be
checked

how it is zeroed/turned on, and how one knows that it is on and operating
correctly

Default settings when ERC system is down
Howto respondto ED alarms

10.3 Self Reading Pocket bosimeter (SRD or PD)
A. when itwould be wom

11 Explainthe purpose of the Daily Exposure Time Record Card (DETRC or dosecard)
and explain the proper use of it, including: (R10) .

11.1when the DETRC wouid be used in lleu of the EDC System

11.2how to properly enter name on the card.

11.3when entries must be made on the card.

114what legal record the dosecard represents.

11.5in what increments exposure is to be recorded on the dosecard.

OP-QC-RAD-RPP FOR TRAINING PURPOSES ONLY REV. 07
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DUKE POWER OCONEE OPERATIONS TRAINING

G. (Obj R8} Radiation Area

Any area in which there exists radiation levels such that a major portion of
the body could be exposed to > 5 mrem/hour {005 rem/hour) at 30cm IS,
by 10CFR20, a Radiation Area.

H. (Obj R8) High RadiationArea (HRA)

Any accessible area to individuals, in which radiation levels could resultin
an individual receiving a deep dose equivalent in excess of 160 mrem in
one hour, but €£1000 mrem in one hour, at 30 cm from the radiation
source.

{. (Obj R8) Extra High Radiation Area (EHRA)

1. An areawhere major portions of the body may be exposed to > 1000
mrem/hr (@ 30 cm) but< 500 rads in an hour at 1 meter.

2. Some EHRA's are locatedwithin large open areas, such as the RB’s,
where locked access or enclosures cannot be reasonably constructed.
These EHRA's will be barricaded. posted as EHRA, and a yellow
flashing Bght will be activated in lieu of being locked or guarded .

J.  (ObjR8} Very High Radiation Area (VHRA)

1. An area accessible to individualswhere they could receive a dose >
500 rads in one hour at one meter. {(RADs, which are the units of
absorbed dose, are used ratherthan rems, which are units of
equivalent dose, when doses at very high dose rates are involved).

NOTE: At very highdoses received at high dose rates units of
absorbed dose (rads) are appropriate, ratherthan units of
dose equivalent (rems).

2. At Oconee, some probable VHRA's. depending on operating
conditions, are:

¢ the reactorannulus area
e incore wire cage area
¢ fuel transfertube areas
K. Entry Requirementsfor HRA's, EHRA's, and VHRA's

1. Atonetime, all HRA's were maintained locked, with special entry
requirements and key controls. With the new EBC System and
alarming ED's, HRA's are no longer required to be maintained locked.
Entry into HRA's are controlled perthe RWP.

2. Personnel requiring access to EHRA'sand VHRA'S must contact RP
for permission, and so that RP can provide continuous coverage for
the entry.

3. Inadditionto general RP permission, entries into VHRA's requiresthe
approval of the RP Manager.

OP-OC-RAD-RPP FOR TRAININGPURPOSES ONLY REV.07
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Question 30 RAD020802 RAD020802

The dose rate in Unit3's East Penetration Koom is at the limit for an area postedas a
Radiation Area.

Which ONE of the following is the MAXIMUM exposure (mrem) an operator should
receive if he/she works in Unit 3’s East Penetration Room for 30 minutes? (.25)

A) 50
5) 100
C) 500

D) 1000

Answer 30

Correct, maximum dose in a radiation area would be 100 mrem/hour. Stay time of 30
minutes would result in 100mrem X .5 hr =50 mrem

Incorrect, correct for one hour.

Incorrect, correct for high radiation area

tncorrect, correct for high radiation area for one hour.

vow > >
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QCQNEE NRC RO EXAM
06-25-2004

1 POINT
Question 63

Unit 1 conditions:
¢ Filling and Venting RCS, OP/1/A/103/002 in progress
» Encl. 4.7, "Raising RCS Loops and Initial RCS Vent" is in progress

Which ONE of the following specifically describes how the RCS Hot Legs are
determined to be water solid?

A. All CRDs on the RV Head are vented
5. A solid stream of water is seen in the Hot Leg sight glasses
C. QT levelincreases>4" after each RCS High Point Vent is opened

D. 100 gallons of water is added per LP} procedure and pressurizer level increases >1
inch



OCONEE NRC RO EXAM
06-25-2004

Question 63

T2/G2
4‘002K1 .04, Reactor Coolant System

Knowledge of the physical connections and/or cause-effect relationships
between the.RCS and the following systems:_.RCS vent system (2.8/3.2)

Answer: C

A. Incorrect, this is performed but it doesn't conclusively prove that the hot legs are
water solid.

B. Incorrect, sight glasses are not used to verify hot legs full during initial fill

C. Correct, after each High Point Vent valve is individuallyopened, the procedure
calls for an observed level increase of >4™ in QT level.

D. Incorrect, encl. "Verifying RCS Free Of Voids" verifies that the entire RCS s free of
voids; also addition of 100 gal of water using the LPI procedure must verify that PZR
level increases by >2".

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: CP-FVP, RIO

Question Source: Bank # CP081001

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension Or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

8. Explainwhy nitrogenis added to the pressurizerafter it has beenfilled during the
RCS filland vent process, and why 40 psig nitrogen pressureis maintained on the
pressurizer until a steam bubble is formed. {R8)

9. Explainwhy the manual hotleg vents are usedto vent the hot legs during RCSfill
and vent rather than the electromatic high point vent valves. (R9)

10. State the proper disposition of the torque wrenches used for CRDM venting should
venting not be completed before shift relief. (R11)

11 Describethe method used to vent the RCS Cold Leg piping. {(R12)

12. Describe how to verify, during the RCSfill and vent process, thatthe RCS hot
legs are full of water. {(R10}

13. Discussthe purpose of the "Requirementsto FormPzr Steam Bubble" enclosure of
the RCSFili and Vent procedure. (R13)

14. Describe, briefly, what action should be taken by the NLO if,during CRDM venting, a
knurled sleeve of a CRDM Quick Disconnectvent cap will not move when attempting
to remove the top half of the Quick Connect Stem, (R14)

QP-0C-CP-FVP FOR TRAINING PURPOSES ONLY REV. 03a
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Question 85 CP081001 CP(081001

Unit Iconditions:

¢ Fillingand Venting RCS, OP/1/A/103/002 in progress
» Encl. 4.7, "Raising RCS Loops and Initial RCS Vent" is in progress

Which ONE of the following specifically describes howthe RCS Hot Legs are
determined to be water solid? {.25)

A AllCRDs on the RV Head are vented
B. A solid stream of water is seen in the Hot Leg sight glasses
C. QT level increases >4" after each RCS High PointVent is opened

D. 100 gallons of water is added per LPI procedure and pressurizerlevel increases >1
inch

Answer 85
C

Incorrect: This is performed but it doesn't concluswely prove that the hot legs are
water SO|Id

Correct: After each High PointVent valve ie: lndmdually opened, the procedure
calls for an observed level increase of >4" in QT level

Incorrect: Encl. Verifying RCS Free Of Voids" verified s that the entire RCS s free of
voids; also addition of 100 gal of water usingthe LPI procedure must verify that

- PZR level increases by >2".

U ow »
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OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 64

Unit 1 plant conditions:

INITIAL CONDITIONS:
e ALL CRD Group 7 Rods absolute (API1) position = 93.7% withdrawn
e CRD Group 7 Rod 6 relative {RPI) position = 93.6% withdrawn
e Position Select switch in Absolute

CURRENT CONDITIONS:

¢ CRD Group 7 Rod 6 absolute (AP} position = 84.3% withdrawn
¢ CRD Group 7 Rod 6 relative {RPt) position = 93.6% withdrawn

Which ONE of the following is correct?

The OAC will indicate withdrawn for CRD Group 7 Rod 6 and an Asymmetric
Fault occur.

A. 84.3% [/ will
B. 84.3% / will NOT
C. 93.6% / will

D. 93.6% | will NOT



QCONEE NRCRO EXAM
06-25-2004

Question 64
_T21G2.

014K3.02, Rod Position indication System (RPIS)
Knowledge of the effect that a loss or malfunction of the RPISwill have on the

following: Plant computer (2 5/2 8"}

Answer: A

There is a “Position Select”switch which is used by the operatorto select either the API
signal or the RPI signalto be fed to:

¢ PositionindicationPanel
¢ OperatorAid computer

The Asymmetric Fault is adjusted for 9 inches deviation from the group. The misafighed
rodis calculatedinthe group average as fed by APl 740.2+ 8 =92.5- 84.3=8.2%

9" =6%.(AP/15 (Dropped or Misaligned ControlRods) Entry Condifions

A. Correct,becausethe Position Select switch in the Absolute position the API
positionwill be fed to the OAC. The red is misaligned 8.2% from the new
group average. 6% is equal to a 9” misalignment. This will cause an
Asymmetric Faultto occur.

B. Incorrect, first part correct. The Position Select switch in the Absolute position the
AP! position will be fed to the OAC. Second part incorrect. The rod is misaligned
8.2% from the new group average. 6% is equal to a 9” misalignment. This will cause
an Asymmetric Faultto occur.

C. Incorrect, first part incorrect. Would be correct if Relative selected. Second part
correct. The rod is misaligned 8.2% from the new group average. 6% is equal to a 9”
misalignment. This will cause an Asymmetric Faultto occur.

D. incorrect, first part incorrect. Would be correct if Relative selected. Second part
incorrect. The rod is misaligned 8.2% from the new group average. 6% is equal to a
9” misalignment. Phis will cause an Asymmetric Faultto occur.

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: IC-CRI,R6, 7, and 8

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehension or Analysis
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9. Identify the conditions that wili actuate an asymmetric alarm andlor fault. (R8)

10. Givena set of conditions, determine if an automatic asymmetric runback will occur
including how the operator will verify proper runback response. (R89)

11. Concerning AP/1700/15, Dropped or Misaligned Control Rods be able 10:(R25)

11.1 State the Entry Conditions, Immediate Manual Actions, and Contingency Actions
inthe AP.

11.2 Explainthe basisfor limits, cautions, notes and major steps inthe AP

11.3 Based on plant data received, summarize proper operator actions and strategies
required inthe AP to mitigate the abnormal plant condition.

11.4 Describe general system alignments, available operator controls and
instrumentation both inside and outside the control room.

11.5 Provide proper directions to operators and supporting groups performing actions
of the AP outside the control room.

12. Concerningthe CRD Diamond control panel, identify the conditions that will actuate and
the resultant control actions for the following circuits: {(R10})

12.1Frip Confirm
12.20ut inhibit
12.3Sequence Inhibit
12.4Auto Inhibi?
12.50ut Limit

12.61n Limit

13. 1Functnon of the K-39 relay (Safety Rods Out Bypass) mchdmg manual and
automatic relay energizing.

13.2Function d the K-38A relay (Safety Rods Out)

14. Discussthe purpose and operational characteristics of the fo[iq'\:f:vin‘g ﬁushbuttons and
switches associated with the CRD Diamond Control Panel: (R13} -

14.11In Limit Bypass Pushbutton/Indicator (Latch).
14.2Transfer Reset Pushbutton/lndicator

14.3F ault Reset Pushbuttonlindicator

14.4Trip Reset Pushbuttonlindicator

OP-OC-IC-CRI FOR TRAINING PURPOSES ONLY REV., 09a
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OBJECTIVES

TERMINAL OBJECTIVE

Describe the operation of the Control Rod Drive InstrumentationSystem including Controt
Room Diamond Panel, Pl Panel, and associated power supplies. Evaluate proper system
operation in accordarice with procedures and alarm response manual to ensure safe
operation of the Control Rod Drive System.

ENABLING OBJECTIVES

1. Describe the purpose of the following rod groups associated with the Control Rod Drive
system: (R1)

1.1 Safety Groups 1 through 4.
1.2 Regulating Groups 5 through 7.
1.3 Axial Power Shaping Rods Group 8.

2. Describe basically how the sequential energizing of the six phases of a CRD stator
results in movement of the control rod into or out of the reactor core. (R3)

3. Given a schematic of the CRD system power supply, identifythe normal and alternate
power supply pathsfor each Oconee unit includingthe purpose for the following: (R2}

3.1 Source Interruption Device

3.2 Auxiliary Power Supply

3.3 Group (Regulating) Power Supply
3.4 DCHold Power Supply

4. Discussthe functions of the Silicon Controlled Rectifiers used in the Auxiliary and Group
power supplies of the CRD system. (R4)

5. Explain the reasonfor a CRD to automatically step back from three stator mils
energized to two stator coils energized if a CRD stops with three stators energized.
(R5)

6. Givena combination of tripped CRD breakers, determine which groups of rods will be
de-energized and if a reactor trip will occur. {(R11)

7. Explain how each dfthe CRD Position Indication signals (Absolute and Relative)
B derived. (R6)

8 Givenan I&C output location or CRI circuit, identify whether the variable isfed by
Absolute Or Relative Position Indication. (R7)

OP-0C-IC-CRj FOR TRAINING PURPOSES ONLY REV. 09a
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06-25-2004

1 POINT
Question 65

Unit I plant conditions:

INITIAL CONDITIONS:
¢ Reactor Power = 100%
e SASSis DEENERGIZED
¢ PZR LEVEL#2 selected on UB1

CURRENT CQNDITIONS:
s PZRTEMPEKATURE "A" indicates 120°F
o PZRTEMPERATURE "B" indicates645°F

Which ONE of the following describes the effects on the ACTUAL RCS makeup flow
and RCS volume?

MAKEUP FLOW ACTUAL PZR LEVEL
A. Increases Increases
B. Decreases Increases
C. increases Decreases

D. Decreases Decreases



OCONEE NRC RC EXAM
06-25-2004

Question 65
T2iG2

016K3.02, Non-nuclear Instrumentaticn System..
Knowledge of the effect of the loss or malfunction of the NNiS will have on the

following: PZR level cantrol system (3.4*/3.5*)

Answer: A

A. Correct - PZR Level #2 fed by Temp compensation RTD “A. As PZR
temperature compensation fails low this decreases indicated PZR level. As
indicated PZR level decreases an error between indicated controlling level vs.
setpoint on HP-120 controller is developed causing HP-120 to open and try to
raise level to setpoint. As HP-120 opens MAKEUP FLOW will increase causing
actual PZR LEVEL RCS inventory to increase.

B. incorrect - First part of the distracter is incorrect; second part correct.
C. Incorrect- First part of the distracter is correct; second part incorrect.

D. incorrect - distractors are arranged in reverse from correct answer.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: IC-RCI, R10, 22

Question Source: Bank # 1C081301

Question History: Last NRC Exam Davis Besse 1995

Question Cognitive Level: Memory or Fundamental Knowledge
comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

TRAINING OBJECTIVES

TERMINAL OBJECTIVES:

1. Describe how RCS temperature, pressure, level and flow measurement signals are
generated, how these signals are processed, and how the indications and control
functions are applied for unit operation. Be able to analyze various RCS indications
and determine how changes in RCS temperature, pressure, level and flow
measurement signals will affect plant control systems and operator indications. (T1,
2)

2. Describe the operation of the Reactor Vessel Level Indicating System (RVLIS) and
Inadequate Core Cooling Monitor System (ICCM); how the signals used are
generated, the various displays available to the operator, analyze when the
indications are vatid or invalid, and how to operate the system during all modes of unit
operation. (T3, 4)

ENABLING OBJECTIVES
1. During ali modes of operation, describe the basic operation and failure modes for the

detectors used to generate control room indications for RCS temperature, pressure,
level, and Blow, including the following: (R1}

1.1 Instrument location inthe RCS and range of the instrument

2. During all modes of operation, explain how the parameter controlling signa! is derived
via the ICS median select circuitry: (R61)

2.1 Given a set of parameters analyze how failures of input signals to median select
will affect plant operation.

3. During all operating modes when SASS is required explain the operation of
SASS (Smart Automatic Signal Selector) system includingthe following: (R22})

3.1 Listthe signals that are monitored by SASS. {R23}

32 Differentiate SASS operation and response for an AUTO trip and a
MISMATCH condition. (R24, 25, 26, 27, 28)

3.3 Given a set of conditions with SASS in AUTO OR MANUAL, explain the
operator indications and actions that are necessaryto swap/reset the
controlling signals. {R28, 30)

34 During all modes of operation describe how the operator monitors proper
SASS operation from the control room. (R31}

4. During all modes of operation, analyze proper operation of “Dixon” meters and
differentiate between a loss of power, overranged, and underranged instrument
(R21)

OP-OC-1C-RC! FOR TRAINING PURPOSES ONLY REV. 17
Page 6 OF 66



DUKE POWER OCONEE OPERATIONS TRAINING

5. Given a set of conditions describe the required operator actions when selecting an
. alternate controlling signal. (R20)

6. Applying the knowledge of simplified instrumentation drawings be able to determine
how various indications and control functions are processedfor RCS temperature,
pressure, level and Row including: (R2, 3, 62}

6.1 Range of the indicator

6.2 Source of the signal

7. Given a set of conditions analyze proper operation of RCS TEMPERATURE
indicationsthat the operator uses to monitor and control unit operation
includingthe following: (R3, 4, 5, 6, 10)

7.1 RCS T-hot
7.2 RCS T-cold
7.3 Core exit temperature (CETCs)

74 Pressurizertemperature

8. Givena setd conditions analyze proper operation of RCS PRESSURE indications
that the operator uses to monitor and control unit operation includingthe following:
(R6,7,9,863, 10}

8.1 RCS Loops
8.2 ICCMWR Pressure

8.3 Low Range Cooldown

9. Givena set df conditions analyze proper operation of RCS LEVEL indications that the
operator uses to monitor and control unit operation includingthe following: (R13, 15,
16, 17, 18)

9.1 Pressurizer level and pressure
9.2 ReactorVessel (LT-5)

9.3 Ultrasonic Level Indication (ULI)

9.4 Tygon tubing

QP-QC-IC-RCI FOR TRAINING PURPOSES ONLY REV. 17
Page 7 of 66



Question 165 1C081301 [C081301
Unit4 plant conditions:

INITIAL CONDITIONS:
e Reactor Power = 180%
e SASSis DEENERGIZED
¢« PZR LEVEL#2 selected on UBI

CURRENT CONDITIONS:
¢ PZR TEMPERATURE "A"indicates 120°F
¢ PZR TEMPERATURE"B" indicates 645°F

Which ONE of the following describes the effects on the ACTUAL RCS makeup flow
and RCS volume? (.25)

MAKEUP FLOW ACTUAL PZR LEVEL
A) Increases Increases
B) Decreases Increases
C) Increases Decreases
D) Decreases Decreases
Answer 165

A Ref:NRC DB95 (IC-RClp21-23) Objective 10,11, and 13

A. Correct- PZR Level#2 fed by Temp compensation RTD "A" As PZR  temperature
compensation fails low this decreases indicated PZR level. As indicated PZR level
decreases an error between indicated controlling level vs. setpoint on HP-120 controller
is developed causing HP-120to open and try

to raise levelto setpoint. As HP-120 opens MAKEUP FLOW will increase causing
actual PZR LEVEL RCS inventoryto increase.

B. Incorrect- First part of the distracter is incorrect; second part correct.

C. incorrect - First part of the distracter is correct; second part incorrect.

D. Incorrect- distractors are arranged in reverse from coirect answer.

181



OCONEE NRC RC EXAM
06-25-2004

1 POINT
Question 66

Unit 1 Plant conditions:

e DATE4/3/03 TIME: 1700
¢ Group 7 control rods have insertedthrough the Restricted Region and into the
Unacceptable Region.

Which ONE of the following is correct?

A. Immediatelyenter .CQO 3.0.3

B. Begin boration priorto 1715 on 4/3

C. Contact Reactor Engineeringto determine SBM prior to 1800 on 4/3

D. Decrease powerto ensure rods are in the acceptable region priorto 1900 on 4/3



OCONEE NWC RO EXAM
06-25-2004

Question 66
T3

' G2.1.1 I, Knowledge of less than one hour technical specification action
Lstatements for systems. (3.0/3.8).

Answer: B

A. Incorrect, with the rods inthe unacceptable region enteringLCO 3.0.3 is not
required.

B. Correct-with the rods entering the unacceptable region a boration has to be
started to have the rods restored to the acceptable region within 15 minutes.

C. incorrect- with the rods in the unacceptable region the SDM is not acceptable.
Reactor Engineering does not have to be contacted to determine this.

D. Incorrect-if power is decreased the rods will remain in the unacceptable region,

Technical Reference(s): TS 3.1.1 (Shutdown Margin)

Proposed references to be providedto applicants during examination: None
Learning Objective: PNS-CRD, R12

Question Source: Bank # PNS081201

Question History: bast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis

DiscussedKA with George Hooper on 3/1/2004. He instructedme to randomly
pick another applicable G2.7 KA. KA G2.1.11 was selected.
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8. Givena copy of ITS/SLCs and associated Bases, analyze a given set of plant
conditions for applicable {TS/SLC LCOs. (RIO)

9. Apply all ITS/SLC rules to determine applicable Conditions and Required Actions for
a given set of plant conditions. {R11)

10. Compute the maximum Completion Time allowed for all applicable Required
Actions to ensure compliance with ITS/SLCs. {(R12)

OP-OC-PNS-CRD FOR TRAININGPURPOSES ONLY REV. 09
Page 7 of 17



Quesﬁ0n1:29 PNS081201 PNS081201
Unit 1 Plant conditions:

e DATE 4/3/03TIME: 1700
e Group 7 control rods have inserted through the Restricted Region and into the
Unacceptable Region.

Which ONE of the following is correct? {(.25)

SEE ATTACHMENT

A. Begin boration priorto 1715 on 4/3

B. Contact Reactor Engineeringto determine SDM

C. Placethe unitin MODE 3 within priorto 0500 hours on 414

D. Decrease power to ensure the rods enter the Restricted region

Answer 129

A o

A. Correct-with the rods entering the unacceptabie region a boration has to be started BRI
to have the rods restoredto the acceptable regionwithin 15 mirutes. .

B. Incorrect-with the rods in the unacceptable region the SDM b not acceptable.
Reactor Engineeringdoes not have to be contacted to determine this.

C. Incorrect-a unit shutdown is not required within 12 hours. 2 hours are allowed to

D

restore the rods to an acceptable pdsition. .
. Incorrect-if power is decreased the'tods will remain in the unacceptable reglon and'i‘
a complete unit shutdown would occur _

137



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 67

Which ONE of the following describes the purpose of the Emergency Power Switching
Logic system?

A. Swap power back to CT-1 following a loss of the Standby Bus.
B. Prevent cycling of the startup breakers during a failure of a Keowee unit.
C. Ensure powerto Engineered Safeguards equipment during a LOCA/LOOP.

D. Prevent overloading CT-4 or CT-5 while receiving power from the Standby Bus.



OCONEE NRC RO EXAM
06-25-2004

Question 67

T3 _
1'G2.1.27, Knowledge of system purpose and or function. (2.8/2.9)

Answer: C
A Incorrect, this is the purpose for re-transferto Startup.
B. Incorrect,this is the purpose for the STAR relay.

C. Correct, EPSL ensures power to the Engineered Safeguards equipment during
a LOCA/LOOQP.

D. Incorrect,this is the purpose for Load Shed.

Technical Referenc?(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: EL-PSL,R15

Question Source: Bank # EL009

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

4. State the following about the Main Feeder Bus Monitor Panel Logic:
41 Purpose(R11)
4.2 Locationof panel (R12)
43 The conditions that will initiate a MFBMP signal. (R13)

4.4  The events which will occur following a MFBMP actuation. (R14)

5. Concerning Emergency Power Switching Logic, state the following:
51 Purpose (R18)
5.2 Locationd panel(R186)

6. Foethe Startup Breaker Anti-Recycle Relay, recall the following:
6.f  Purpose (R17)
6.2 The conditions that will generate a STAR relay signal. {(R18)

6.3 The events that will occur following a STAR relay actuation. (R18)

7. Forthe Transferto Standby and Retransfer to Startup Logic, state the following:
(R20)

7.1 The conditions which will initiate a transfer to Standby operation.

7.2 The conditions which will initiate a retransfer to stalaup operation.

8. Discuss the operation of the N and E breakers as they relate to powef switching
logic. (R28)

8.1 Evaluatethe response of the power systemto N/E Auto/Manual selector switch
being inthe Manual position.

9. Discuss the operation of the SK breakers as they relate to power switching logic.
(R21)

OP-OC-EL-PSL FOR TRAINING PURPOSES ONLY REV. 12
Page & of 56



DUKE POWER OCONEE OPERATIONS TRAINING

e) 27/B1a, 27B1g, 27B1c, (27B2a, 27B2g, 27B2¢)

1) Indicate under-voltage on associated bus.
2) Normally off
3) redlamps

2.5 Emergency Power Switching Logic (EPSL)
A. (Obj. R15} Purpose

1. Provide a reliable source of powerto the Unit's Main Feeder Bus
during a loss of power event concurrent with a LOCA.

2. Duringlossof coolant accidents, a concurrentloss of power would
unnecessarily delay corrective actions if MFBMP actuation is required
to recover power.

3. To preventthis, the EPSL will perform essentiallythe same functions as
the MFBMP but without a 20 second delay. Eventhough EPSL does
not send start signals to HPI & CC pumps directly, the load shed signal
will cause the MFBMP to actuate which will.

B. Location

1. (Obj. R16) The Emergency Power Switching Logic panels are located
in each Unit's Cable Room.

C. Single Failure criteria

The EPSL, which is installed for each Oconee unit, is a complex
arrangement of Electro-mechanical relays which function during the
design basis events to ensure the presence of 4KV essential auxiliary
power at a particular time following event initiation. Compliance with the
basic single failure criteria is ensured in the design of this system as
follows.

1. RedundantLogic Channels

a) Two separate channels of logic for the EPSL system have been
provided, the outputs of which are applied to various breakercontrot
circuitsto ensure correct functions of the 4KV Essential Auxiliary
Power System following initiation of the various design basis events.

b) Outputs are such that if a complete channel or componentfails,
within the EPSL, energization of both mainfeeder busses is
assured. This is accomplished by utilizing redundant and diverse
componentswithin the EPSL to generate subsequent breaker
control and internal EPSL interlocking logic.

OP-OC-EL-PSL FOR TRAINING PURPOSES ONLY REV.12
Page 22 of 56



Question6 ELO09 EL00SWhich ONE of the following is a purpose for having the
Emergency Power Switching Logic? {.25)

A) Switch Emergency Power Sources to prevent a Reactor trip.
B) Guarantee power to the 6900 volt switchgear in case of a LOCA.
C) Emergency swap auxiliaries from | Tto 1CT following a Turbine Generator Trip.

D) Ensure powerto the Engineered Safeguards equipmentfollowing a loss of Normal
and Startup sources during a LOCA.

Answer 6
D



OCONE NRC RO EXAM
06-25-2004

1 POINT
Question 68

Which ONE of the following describes an acceptable method to ensure a "working copy
of a procedureis acceptable for use?

A Working Copy manually copied from the Control Copy may be used and must
be compared to the Control Copy every days.

A. Immediately / 7
B. Immediately / 14
C. ONLY after verifying it is an exact copy of the Control Copy / 7

DB. ONLY after verifying it is an exact copy of the Control Copy / 14



OCONEE NRC RO EXAM
06-25-2004

Question 68

13

\E%_._f&.ZL Ability to obtain and verify controlled procedure copy. (3.1/3.2) j

Answer: D

A

Incorrect, first past incorrect. A Working Copy manually copied from the Control
Copy may be not used immediately. It can only be used after verifying it is an exact
copy of the Control Copy. Second part incorrect. The working copy must be
compared to the Control Copy every 14 days. 7 days is correct for approval for minor
procedure changes.

Incorrect, first part incorrect. A Working Copy manually copied from the Control
Copy may be not used immediately. It can only be used after verifying it is an exact
copy of the Control Copy. Second part correct.

Incorrect, first part correct. Second part incorrect. The working copy must be
cornpared to the Control Copy every 14 days. 7 days is correct for approval for minor
procedure changes.

Correct, a Working Copy manually copied from the Control Copy may be used
ONLY after verifying itis an exact copy of the Control Copy and must be
compared to the Control Copy every 14 days

Technical Reference(s): OMP 1-28 (Procedure Use and Adherence)

Proposed referencesto be provided to applicants during examination: None

Learning Objective: ADM-OMP, R4

Question Source: NEW

Question History: bast NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis
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2 Beable to recite, from memory, any required procedure or administrative items as
detailed in OMP 1-18, Licensed Operator Memory Items Attachment (R1)

21 The student is not required to be able to list each item in the attachment from
memory.

22 The student is expected to be able to recall from memory those actions or
statements listed in the attachment as they relate to the specific task or
evolution being performed.

3. When given a copy of the Operations Manual, or portions thereof, be able to
demonstrate an understandingof the guidance or rules within specific OMP’s by
locatingthe answer to or interpreting required responses for a given situation. (R2)

4. The operatorwill become well versed in the requirements set forth inthe following
OMP's, inorder to meet the expectations of Operations Management and conduct
safe reliable operations of all Oconee units at all times. The operator will
comprehend and exercise the OMP as it relates to the following conditions:

4.1 OMP 1-2, Rules of Practice (R3)
A. Acceptable means d operator conduct and operational practices.
B. Limits for acceptable work schedules.
C. Minimum shift staffing requirements.

42 OMP 1-9, Use oF Procedures(R4)

A. Provide guidance to the operator in the following areas concerning
procedures:

+ establish consistent methods for using procedures
e control of approved procedures
¢ useof approved procedures
» completion of procedures
» control of procedure changes
e deviation from approved procedures
43 OMP 1-12, NRC License Maintenance (R27)
A. 'Requiremerits for maintaining an active NRC license.
B. Methods for restoring an inactive license to active status.

OP-OC-ADM-OMP FOR TRAINING PURPOSES ONLY REV. 10a
Page® of 13



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 69

Unit 1 plant conditions:
e | A HPIP is COS for motor bearing repair

¢ Maintenance has completed repairs
e A Tag Lift has been performed on the Breaker to check pump motor rotation

(pump is uncoupied)
« Maintenance is ready to couple the pump and motor

Which ONE d the following is correct?
Prior to pump coupling, OPEN the breaker. The tag...
A. shall be cleared and reissued.

B. should be marked 'VOID', filed, and a new tag hung. N
C. may remain lifted during the completion of the pump coupling. ':"':/“/,;f"/

D. shall be replaced on the breaker by the OCG.



OCQNEE NRC RO EXAM

06-25-2004
Question 69
13 _ _ _
@72.13, Knowledge of tagging and clearance procedures. (3.6/3.8) .. ]
Answer: D

A. Incorrect, NSB 500 allows for temporary removal of tags for testing for simple tasks
(500.7.2.10).

B. Incorrect, Tag has been used and should NOT be voided.
C. Incorrect, Tag should be re-hung prior to continuing work.

D. Correct, NSD does allow TLFT, if documented on TLFT portion of tagging
program.

Technical Reference(s). NSD-500 (Red Tags/Configuration Control Tags)
Proposed references to be provided to applicants during examination: None
Learning Objective: ADM-SD, R$

Question Source: Bank # ADM(60306

Question History: Last NKC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis
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6.

10.

Referencing the following Nuclear System Directives (NSDs): (R4)

e Discussthe purpose, Operations/ individual responsibilities, and management
expectations (where applicable).

e Apply the guidance within the NSD to determine or interpret required responses
for a given situation.

6.1 NSD 202 (Reportability)
6.2 NSD 203 (Operability)

6.3 NSD 301 (Nuclear Station Modifications)
A. Ops Superintendent responsibilities
B. Determination d Minor Mod (Identification and Classification section)

6.4 NSD 310 (Requirementsfor the Maintenance Rule)
6.5 NSD 505 (Investigation of Reactor Trips or Significant Transients)

6.6 NSD703 (Administrative Instructionsfor Station Procedures)

Given a copy of WPM (Work Process Manual) 481, generate a work order o have
problems with plant equipment corrected. {R7)

Perthe Incident Investigation Process Manual, complete the required actions for a
work related injury or non-injury incident. (R8)

The operator will becomewell versed in the requirements in the following
NSDs. The operator should comprehend and apply the NSD as needed. {R8}

9.1 NSD 500 (Safety Tags / Equipment Protection Tags)
9.2 NSD 700 (Independent Verification)

The operator will become well versed inthe requirements in the following NSDs. The
operator should comprehend and apply the NSD as needed. (R10)

10.1 NSD 304 (Reactivity Management)
10.2 NSD 604 (Stop Work)
10.3 NSD 704 (Technical Procedure Use and Adherence)

OP-OC-ADM-SD FOR TRAINING PURPOSES ONLY REV. 09
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Question 110 ABM060906 ADMOG0906

Unit 1 plant conditions:

e 1A HPIP is OOS for motor bearing repair
Maintenance has completed repairs

e A Tag Lift has been performed on the Breaker to check pump motor rotation (pump
is uncoupled).

s Following rotation checks, pump coupling will be performed.

Which ONE of the following is correct? (0.25)

Priorto pump coupling, OPEN the breaker. The tag...

A) shall be cleared and reissued.

B) should be marked VOID', filed, and a new tag hung.

¢) may remain lifted during the completion of the pump coupling.

D) shall be replaced on the breaker by the OCG.

Answer 110

D

A. Incorrect. NSD 500 allows for temporary removal of tags for testing for simple
tasks (500.7.2.10).

B. incorrect.Tag has been used and should NOT be voided.

C. Incorrect. Tag should be re-hung prior to continuing work.

D. Correct. NSD does allow TLFT, if documentedon TLFT portion of tagging program.

115



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 70

Plant conditions:
e A portable vibration instrument has been installed on the 1A MFBW pump
e A temporary power cable has been installed per NSD-301 (Nuclear Station
Modifications)

Which ON€ of the following is correct?

The power cable shall be tagged with a tag and shall be documented in a log

book located inthe

[l b
A. Red / Control Room P T

B. Red / Work Control Center 1\_,&,‘@"‘”‘3::;1
C. Temporary modification I Control Room

D. Temporary modification | Work Control Center



OCONEE NRC RO EXAM
06-25-2004

Question 70
I3 , . _ . | |
: G2.2.11, Knowledge of the process for controlling temporary changes. (2.5/3.4") j

Answer: C

A. Incorrect,first part incorrect. A Temporary modificationtag is requiredto be hung on
the cable. Second partis correct.

5. Incorrect, first part incorrect. A Temporary modificationtag is required to be hung on
the cable. Second part incorrect. The Temporary modificationlog book is not kept in
the WCC.

C. Correct, per NSD-302 the power cable shall be tagged with a Temporary
modificationtag and shall be documented in a log book located in the Control
Room.

D. Incorrect, first pari correct. Second part incorrect. The Temporary modificationlog
book is not kept in the WCC.

Technical Reference(s): NSD-301 (Nuclear Station Modification)
Proposed references to be provided to applicants during examination: None
Learning Objective: ABM-SD, R4

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis




DUKE BOWER OCONEE OPERATIONS TRAINING

6.

10.

Referencing the following Nudear System Directives (NSDs): (R4)

e Discussthe purpose, Operations/ individual responsibilities, and management
expectations (where applicable).

» Apply the guidance within the NSD to determine or interpret required responses
for a given situation.

6.1 NSD 202 (Reportability)
6.2 NSD 203 (Operability)

6.3 NSD 301 (Nuclear Station Modifications)
A Ops Superintendent responsibilities
B. Determination of Minor Mod (Identification and Classification section)

6.4 NSD 310 (Requirements for the Maintenance Rule)
6.5 NSD 505 (Investigation of Reactor Trips or Significant Transients)

6.6 NSD 703 (Administrative instructionsfor Station Procedures)

Given a copy of WPM (Work Process Manual) 4Q1, generate a work order to have
problemswith plant equipment corrected. (R7)

Per the Incident Investigation Process Manual, complete the required actions for a
work related injury or non-injury incident. (R8)

The operator will become well versed inthe requirements in the foliowingNSDs. The
operator should comprehend and apply the NSD as needed. (R9)

9.1 NSD 500 (Safety Tags/ Equipment Protection Tags)
92 NSD 700 (Independent Verification)

The operator will become well versed inthe requirementsin the followingNSDs. The :

operator should comprehend and apply the NSD as needed. (R10)
10.1 NSD 304 (Reactivity Management)

10.2 NSD 604 (Stop Work) .

10.3 NSB 704 (Technical ProcedureUse and Adherence)

OP-OC-ADM-SD FOR TRAININGPURPOSES ONLY REV. 05
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VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACH USE
NSD 301 Nuclear Policy Manual - Volume 2

installed, and tested by an approved station procedure. Work Control must include T™ work orders in the A{4} Risk
Assessments per NSD 415 {innage) or NSD 403 (outage) for the duration of the TM. TM's affecting Oconee QA-5
equipment shall he treated as non-QA modifications.

301.7.4 TEMPORARY MODIFICATION LOG

Station work groups that have operational control of systenis shall maintain a log of outstanding TMs. This log shall
include a description of the modification, date installed, and the work order nrumber(s).

301.7.5 TEMPORARY MODIFICATIONTAG

After the TM is installed, the affected system, structure or component shall be tagged, if accessible. This tag shall he
labeled as a "Temporary Modification" and shall identify the work order number, the name of the person who
placed the tag, and the installation and estimated removal dates.

301.7.6 INDEPENDENT VERIFICATION

When applicable, independent verification of the installation and removal shall be perfoimed and documented.

301.7.7 PERIODIC REVIEWS

Periodic reviews of installed TMs shall be performed by the Engineering staff to assure that the log is up-to-date and
that the 'TM is still required. These reviews shall be performed quarterly.

301.7.8 REMQVAL OF TEMPORARY MODIFICATIONS

The requesting group should initiate action so that the appropriate work order is used to remove TMs. The station
work group that controls operation of the affected system sliall document their acceptance on this work order. The

log book shall be updated and the tag removed. When applicable, independent verification of the removal shall he
docuniented.

301.7.9 PERMANENT INSTALLATION

1'Ms that are to he made permanent shall be approved and decumented hy either a Nuclear Station Modification or a
Minor Modification.

301.7.10 EXCLUSIONS

Permanent and Temporaiy Station Procedures may also be used to implement TMs. ‘This is typical of repetitive
testing, maintenance, or operational activities. When Permanent or Teniporary Station Procedures are used to
implement TMs, the specific documentation defined in this Section is not required provided the procedure contains
equivalent controls (as defined in the Site Mod Manuals). Additional exclusions may be defined in the Site Mod
Manual.

49 REVISION 24
VERIFY HARD COPY AGAINST WEB SITEIMMEDIATELY PRIOR TO EACH USE



OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 71

Piant conditions:

e Befueling in progress

Which ONE of the following is correct concerning the Refueling SRO Assistant per OMP
2-1 (Duties and Responsibilitiesof On-Shift Operations Personnel)?

The Refueling SRO Assistant.. .

A

verifies that fuel-handling procedures are performed as written and may leave the
Refueling Booth for short periods of time.

verifies reactivity changes are made with approved procedures and may leave the
Refueling Booth for short periods of time.

ensures that all involved fuel-handling personnel are qualified and must remain in
the Refueling Booth until relieved by another SRO Assistant.

ensures stable count rate prior to disengaging a fuel assembly and must remain in
the Refueling Booth until relieved by another SRO Assistant.



QCONEE NRC RO EXAM
06-25-2004

Question 71
T3

(G2.2.30, Knowledge of RO duties in the control room during fuel handling such as
alarms from fuel handling area, communicationwith fuel storage facility, systems
operated from the control room in support of fueling operations, and suppotrting
instrumentation. (3.5/3.3)

Answer: D

A. Incorrect, the Refueling and RE?SRO ensure that fuel-handling procedures are
performed as written.

B. Incorrect, first part is correct. Second part is incorrect.
C. Incorrect, each individualis responsible for being qualified to perform their duties.
D. Correct, the Refueling SRO Assistant ensures stable count rate prior to

disengaging the fuel assembly and must remain inthe Refueling Booth until
relieved by another SRO Assistant.

Technical Reference(s): OMP 2-1 (Duties and Responsibilities of On-Shift
Operations Personnel

Proposed referencesto be providedto applicants during examination: None
Learning Objective: FH-FHS, R37
Question Source: Bank # FH043701

Question History: Last NRC Exam

Question Cognitive bevel: Memory or Fundamental Knowledge
Comprehensionor Analysis
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26.

21.

28.

29.

30.

31.

32.

33.

34.

Describe the potential for obtaining a critical mass with fuel assemblies during fuel
handling. (R26)

Describe the fuel handling bridge interlocks and authorization necessary when
bypassingthe interlock. (836)

Describe the individuals‘responsibllities pertainingto Refueling addressed in
OMP 2-1 Roles and Responsibilities. {R37)

Describe those entries at a minimumthat are included inthe Refueling Log
addressed in OMP 2-1 Roles and Responsibilities. (R38)

Discuss the actions which must be taken to place a fuel assembly into a location
other that the one assigned by the Core Reload Sequence. (R27)

Describe the three Fuel Handling Accidents addressed in section 15 of the Final
Safety Analysis Report. (R29)

Referringto NSD 104 (Housekeeping, Materiel Condition, and Foreign Material
Exclusion) (830)

32.1 States the foreign material exclusion controls associatedwith Level lil & IV
Cleanliness Zones.

32.2 Describethe required action(s) when foreign material intrusion is detected.

32.3 Describethe individuals' responsibilities as directed by NSD 104,
Housekeeping, Material Condition, and Foreign Material Exclusion. (R30}

Given a copy of ITS/ SLC's and associated Bases, analyze a given set.":Of plant
conditions for applicable ITS/ SLCLCO’s. (R32)

Given a summary description of any incident(s) and/cr PiP(s) covered in class: (R35)
34.1 Identifythe root cause(s) of the incident.
34.2 Discuss any corrective actions taken at Oconee as a result of the incident.

34.3 Discuss lessons learned from the incidentthat could apply at Oconee.

QP-OC-FH-FHS FOR TRAINING PURPOSES ONLY REV. 12b
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DUKE POWER OCONEE OPERATIONS TRAINING

5. (Obj. R38) The Refueling SRO is responsible for the Refueling Log. As
a minimum, the refuelinglog should contain the following:

a) Chronological sequence of the activity

b) Abnormalities such as overload or underload conditions, equipment
malfunctions and foreign material in the fuel transfer canal or spent
fuel pool

c) All re-indexing over the reactor
d) Identification of shift change by signing the log

6. (Obj.R27) If itis necessaryto place any fuel assembly in a location
other than the on specified inthe Core Reload sequence :

a) The Reactor Engineerwill documentthe moves inthe Alternate
Core Reload Enclosure.

b) The Refueling SRO has authority to allow variationto the procedure
and is responsible for the approval of the variance.

Duringthe 1994 Unit one refueling outage a Reactor Engineerask the
Refueling SRO to assist in obtaining data on the new Nls and the need
for source rods. The RB Fuel handling crew moved several used fuel
assemblies to various core locations so Ni readings could be taken, but
did notungrapple the fuel assembly(s}) until they were intheir assigned
core location as per the refueling procedure. The NRC is concerned
over our lack of adequate procedure and the associated procedural
review for performingthis type of testing. This type of activity is not
what the alternate plans for fuel assembly or component removal or
insertionis designed to be used for.

NOTE: If a new fuel assembly must be placed in a core location other
than the one assigned inthe Refueling Procedure, the alternate core
location mustfirst be approved by a Reactor Engineer. Placing a new
fuel assembly in an alternate location, which is out of the core, does noli
have to be evaluated by Rx. Engineer.

7. Ifafuel assembly Or component cannot be removed from Or inserted
into the core, the Refueling SRO should refer to the Overload or
Underload Endosure and Alternate Core Reload Sequence Enclosure.

- B. Refueling SRO Assistant

1. Ensureno abnormal change in count rate and the count rate is
stable before giving permissionto disengagea fuel assembly
lowered into the core.

2. Maintainsthe controlling procedure and verifies the fuel handling
activity agrees with the document.

3. Line of communication betweenthe Control Room and Refueling Crew
is through the SRO Assistant.

OP-OC-FH-FHS F)."1 NMNZ JIPOSES ONL REV. 12b
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Question 33 FH043701 FH043701
Piant conditions:
+ Defueling in progress

Which ONE of the following is correct concerning the Refueling SRQ Assistant per
OMP 2-1 (Duties and Responsibilities of On-Shift Operations Personnel)? (.25}

The Refueling SRQ Assistant...

A. ensures that fuel-handling procedures are performed as written and may leave the
Refueling Booth for short periods of time.

B. verifies reactivity changes are made with approved procedures and may leave the
Refueling Booth for short periods of time.

C. ensuresthat all involved fuel-handling personnel are qualified and must remainin
the Refueling Booth until relieved by another SRO Assistant.

D. ensure all prerequisites er met ¢ to 3y change to core t and t
r in in the Refueling | until relieved by another SRO Assistant.

Answer 33

D

A. Incorrect, the Refuelingand RB SRQ ensure that fuel-handling procedures are
performed as written.

B. Incorrect, first partis correct. Second part is incorrect.

C. Incorrect, each individual is responsiblefor being qualified to performtheir duties.

5. Correct, The Refueling SRO Assistant ensures prerequisites are met and must
remain inthe Refueling Booth until relieved by another SRQ Assistant.

33



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 72

An individual’'s administrative dose limit must be increased.
Which ONE of the following is correct?

The maximum the dose limit may be extended to B
approval required for this level is the

——_ Reml/year and the minimum
A. 4.5 / Radiation Protection Manager and the Section Manages
B. 4.5 / Radiation Protection Manager and the Operations Shift Manager

C. 5.0 / Radiation Protection Manager, the Section Manager, and the Site Vice
President

D. 5.0 / Radiation Protection Manager, the Station Manager, and the Site Vice
President



OCONEE NRC RO EXAM
06-25-2004

Question 72
T3

G2.3.4, Knowledge of radiation exposure limits and contamination control,
including permissiblelevels in excess of those authorized. (2.5/3.1)

Answer: D

A. Incorrect, with proper approvals an individual's dose limit may be extended to 5.0
rem/year. The Radiation Protection Manager and the Section Manager can approve
extensions up to 4.5 rem/year.

B. Incorrect, with proper approvals an individual’s dose limit may be extended to 5.0
rem/year.

C. Incorrect. with proper approvals an individual’'s dose limit may be extended tc 5.0
rem/year. Phis requires’ Approval from by the RP Manager, Station Manager, and
Site VP.

D. Correct, with proper approvals an Individual’s dose limit may be extended to
5.0 remfyear. This requires approval from by the RP Manager, Station
Manager, and Site VP.

Technical Reference(s):

Proposed references to be provided to applicants during examination: None
Learning Objective: RAD-RPP, R4

Question Source: NEW

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER

QCONEE OPERATIONS TRAINING

5.

While 10CFR20 dose limits deal with doses from “external** sources,
and 40CFR190 deals with radiation doses to the public resultingfrom
operation of the plant, period, 10CFR50 deals with radiation doses from
liguid and gaseous effluents from the station. 10CFRS0 limits
exposures to unrestricted areas, broughtabout from activities in liquid
effluents released from the station (NS}, to 9 mrem/year whole body,
and 30 mrem/year to any organ. Dose limits resulting from gaseous
activity released from the station {ONS} are limited to dose equivalents
of 30 mrads for gamma, and 60 mrads for beta; and the dose to any
organ from iodine activity is limited to 45 mrem/year. (These limits are
listed in SLC 16.11-1and 186.11-2)

D. Control of External Exposure

1.

All dose upto 2.0 rem/yr will be controlled by the Section Manager of
the group; that is, Section Managers are able to set dose targets for the
individuals in their areas, up to the 2.0 rem/yr plateau, by making
entries directly into the radiation monitoringand control (RM & C)
computer program.

{Obj R41Authorization for a worker to exceed the basic permissible
dose limit of 2.0 rem/yr, up to 4.5 Rem/yr, must be suppiied by the
Wadiation Protection Manager and the Section Manager.

Dose extensions in excess of 4.5 Rem/yr must be approved by the RP
Manager, Station Manager, and Site VP.

Dose targets set by each section will be treated as dose limits, so that if
a dose target for an individual is exceeded, it will be investigated by
radiation protection.

Workers wili normally be excluded from the RCA if they reach 45 rem
for the year. Bo exceed 4.5 remina year (up to the federal limitof 5.0
rem) requires the approval of the Radiation Protection Manager, the
Station Manager, and the Site Vice President. NO worker will be allowed
to exceed the NRC normal occupational exposure limit of 50 rem/year.

In addition to the 10% of normal limits for personslessthan 18years
old (500 mredyr), minors should not be allowed into any high radiation
areas.

(Qbj R6) Once a female worker declares her pregnancy{i.e., informs
management) her dose should be limited to, typically, no more than 0
mrem per month, notto exceed a total of 500 mrem for the entire
pregnancy. Entries into airborne radiation ateas, Or into high radiation
areas by declared pregnant workers should be limited.

E. (Ob} R7) Planned Special Exposure

OP-OC-RAD-RPP

FOR TRAINING PURPOSES ONLY REv.07
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DUKE POWER OCONEE OPERATIONS TRAINING

3. Define the following dose terms and discuss how use each ¢an be usedto determine
if an individualis controlling his dose within applicable limits. (R25)

3.1 Dose Equivalent

3.2 Deep-gose Equivalent

3.3 Shallow-dose Equivalent

3.4 Eye-dose Equivalent

3.5 Committed Dose Equivalent

3.6 Total Effective Dose Equivalent
3.7 Annual Limiton Intake (ALI)

3.8 Derived Air Concentrations (DAC)

4. State the Annual Limiton exposure for Total Effective Dose, Eye Dose Equivalent,
Shallow Dose Equivalent, minors, and declared pregnantwomen, as established by
the NRC; state both the basic and maximum administrative limits for each, as
established by Duke Power Company. (R3)

5. State the approval requirements for an individual at Duke Power Company to
exceed the basic permissibie exposure limit of 20 rem. (R4)

6. State the special dose limits established for the general public. (R5)

7. Describethe special dose control measures used to protectthe fetus of a "declared"
pregnant radiationworker. {R6)

8. Recognizethat in "exceptional situations”, it is possibleto allow an adult radiation
worker to receive additional exposure, apart from nermal occupational exposure. (R7)

9. Define and describe the specific site area for each of the followingterns relatingto
the control of station areas: {R8)

9.1 UnrestrictedArea

9.2 Restricted Area

9.3 Owner Controlled Area

9.4 RadiationControl Area (RCA)

9.5 Radiation ControlZone (RC2)

9.6 RadiationArea (RA)

9.7 High Radiation Area (HRA)

9.8 Extra High RadiationArea (EHRA)

OP-OC-RAD-RPP FOR TRAINING PURPOSES ONLY REV. 07
Page 7 of 63



OCONEE NRC RO EXAM
06-25-2004

1 POINT

Question 73

An individual has accumulated the following doses:

Which ONE£ of the following is the individual's Total Effective Dose Equivalent (TEBE)?

Committed Dose Equivalent{CDE) is 2525 mr

Deep Dose Equivalent(DDE) is 2355 mr

Lens Dose Equivalent(LDE) is 744 mr

Committed Effective Dose Equivalent (CEDE) is 605 mr
Shallow Dose Equivalent(SDE) is 435 mr

A. 2780 mr

B. 2960 mr

C. 3534 mr

B. 4880 mr



T

OCONEE NRC RO EXAM
06-25-2004

Question 73
T3

' G2.3.1. Knowledge of 10CFR: 20 and related facility radiation control

Answer: B

A. 2355+ 435= 2790

B. Correct. TEDE =605 (CEDE) + 2355 (DDE) = 2960
C.2355 + 744+ 435=3534

D. 2525 + 2355 = 4880

Technical Reference(s):

Proposed references te be provided to applicants during examination: None
Learning Objective: RAD-RPP, R25

Question Source: Bank #

Question History: Last NRC Exam QNS 2002

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

3. Definethe following doseterns and discuss how use each can be usedto
determine if an individual k controlling his dose within applicable limits. {(R25)

3.1 Dose Equivalent

3.2 Deep-dose Equivalent

3.3 Shallowdose Equivalent

3.4 Eye-dose Equivalent

35 Committed Dose Equivalent

3.6 Total Effective Dose Equivalent
3.7 Annual Limiton Intake (ALl)

3.8 Derived Air Concentrations (DAC)

4. State the Annual Limiton exposure for Total Effective Dose, Eye Dose Equivalent,
Shallow Dose Equivalent, minors, and declared pregnantwomen, as established by
the NRC; state both the basic and maximum administrativelimits for each, as
established by Duke Power Company. (R3)

5. State the approval requirements for an individual at Duke Power Companyto exceed
the basic permissible exposure limit of 20 rem. (R4)

6. State the special dose limits established for the general public. (R5)

7. Describethe special dose control measures usedto protectthe fetus of a “declared"
pregnant radiationworker. {R6)

8. Recognizethat in "exceptional situations”, it is possible to allow an adult radiation
worker to receive additional exposure, apart from normal occupational exposure. {R7}

9. Define and describe the specific site area for each of the following terms relating to
the control of station areas: (RS)

9.1 UnrestrictedArea

9.2 Kestricted Area

9.3 Owner Controlled Area

9.4 RadiationControl Area (RCA)

9.5 Radiation Control Zone (RCZ)

96 RadiationArea (RA)

9.7 High RadiationArea {HRA)

9.8 Extra High Radiation Area (EHRA)

OP-OC-RAD-RPP FOR TRAININGPURPOSES ONLY REV. 07
Page 7 of 63



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 74

Which ONE of the following set of conditions will activate the "RC SYSTEM
APPROACHING SATURATED CONDITION"(SA-18,D86) Statalarm?

NI Powerat %, and CORE subcooling margin indicationat __ °F.
A 1116
B. 11 12
C.51 16

D.51 22



OCONEE NRC RO EXAM
06-25-2804

Question 74
T3 ~ ~

Ic24.46, Ability to verify that the alarms are consistent with the plant conditions.

| (3.5/3.6)

Answer: B

A. incorrect, Power < 2% Core alarms at less than 15 degrees
B. Correct, Power < 2% Core alarms at less than 15 degrees
C. Incorrect, Power> 2% Core alarms at less than 18 degrees

D. incorrect, Power > 2% Core alarms at less than 10 degrees

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: IC-RCI, R41

Question Source: Bank # 1C084102

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehensionor Analysis



DUKE POWER OCONEE OPERATIONS TRAINING

16. Describethe purpose and the conditions that will result In a"RC Approaching
Saturation Condition" statalarm and the reflash function df the alarm. {R41)

17. Describethe temperature indicationthe operator will observe from the OAC
subcooling margin program for subcooled, saturated, and superheated conditions of

the RC loop(s) end core. (R42)

18. Given a copy of iTS/SLCs and associated Bases, analyze a given set df plant
conditions for applicable ITS/SLC L.CO’s. (R64)

19. Apply all ITSISLCrules to determine applicable Conditions and RequiredActions for
a given set of plant conditions. {(R65}

20. Compute the maximum Completion Time aliowed for all applicable Required Actions
to ensure compliance with ITS/SLC’s. (R66)

OP-0C-IC-RCI FOR TRAINING PURPOSES ONLY REV. 17
Page 9 of 66



DUKE POWER

OCONEE OPERATIONS TRAINING

1} Use df only the qualified (PAM) CETC's is not mandatory
unless a hostile environment exists in the Reactor Building.

2) I NI power is < 2% then the OAC assumes a hostile
environment may exist in the Reactor Building.

OAC SCM

ICCMSGM
(TrA&B)

Loops - (ES Analog) WR Pressure +{(ICS) WR ThRTD
Core - Lower of the two Loop{ES Analog) WR Pressures+ if N power

OAC and ICCM SCM Program Inputs

2% an average of all operable 47 CETCs. if NI power < 2% for 45 seconds S

an average of the 5 highestof the 24 qualified CETCs (ICCM).
Loops = ICCM WR Pressure + WR (ICCM)Th RTD

Core -ICCM WR Pressure + an average of the 5 highest of the 12
CETCs for that ICCM Train

F.

Alarm Conditions -actuated from the OAC SCM program ONLY

1

A saturation condition alarm will be activated under the following
conditions: “R€ APPROACHING SATURATED CONDITIONS™

a) Ifpower>2% andLoop A Margin<15°F andlor Leep B Margin
<15°F and/or Cere Margin <10°F.

b} If power<2% and Loop A Margin<t5°F or Loop B Margin
<15°F or Core Margin<15°F.

¢} The alarmwill reflash if any of the subcooling margins reach 5
degree F. Operator could experience multiple reftashes.

d) An OAC alarmwill atert the operator to actual saturated
conditions at 0°F.

Indications

1.

Loop and Core Margins are displayed on the 4 SCM mdxcatlon wmdows -

located above the "standout” panel on UBI.
a) Loops A and BandCore Temperature Margin

If the temperature margin (RC pressure/temperature combmatlon) is '_ el
>0°F (SUBCQOLED) the numerical LEDs will display solid fed -~ ..
numbers The numberwill indicate the number of degrees suboo'_

. if the temperature margln (RC pressure/temperature combsnat:on) is* |

superheated

OP-0C-IC-RCI

FOR TRAINING PURPOSES ONLY REV. 17
Page 48 of 66



Question 180 {C084102 1C084102

Which ONE of the following set of conditions will activate the "RC SYSTEM
APPROACHING SATURATED CONDITION*(SA-18,D6) statalarm? {.25)

NI Power at %, and GORE subcooling margin indication at
_°F.

A) 1 /16
B) 1/ 12
c) 101 26

Dy 101 12

Answer 180

B

A. Incorrect. Power a 2% Core alarms at less than 15 degrees
B. Correct, see A above

C. Incorrect, Power > 2% Core alarms at less than 10 degrees
D. Incorrect,same as C above

199



OCONEE NRC RO EXAM
06-25-2004

1 POINT
Question 75

The following are Log entries from the Emergency Coordinator (EC/OSM) Log following
an event at Oconee Unit 2.

1105- EC/OSM declared an Alert, 6% failed fuel

1111 - Qffsite Communicator completed required notifications.

1112 EC/OSM declared a General Emergency based on RIA-57 readings.

1117 - EC/OSM provided the following offsite protective recommendations to the Offsite
Communicator:
« Evacuationof Pickens AQ, A1, B1, C1, and Oconee AG, D1, E1, F1
e Shelter of Pickens A2, B2, C2, and Oconee D2, E2, 62.

1120 - EC/OSM signed message form to provide offsite recommendations.

1122 - Station Manager in the control room began turnover to TSC.

1125- Presenttime of day.

Which ONE of the following describes how many minutesthe Offsite Communicator has
to complete their notificationsto State and Counties from the presenttime?

A. 2 minutes
B. 8 minutes
C. 10 minutes

D. 15 minutes



S [_6242_9_ Khowledge of the emergency glarni.ﬂﬁ@ Q)

QCONEE NRCROC EXAM
06-25-2004

Question 75
T3

Answer: A

A. Correct, initial Emergency Notifications and classification upgrades must be
providedto Qconee County, Pickens County, and SC State within 15 minutes of
event declaration or upgrade. The time starts when the EC/OSM declareda GE.

B. Incorrect,time started when EC/GSM declared a GE, used time offsite protective
recommendationswere given.

C. Incorrect, time started when EC/OSM declared a GE, used time EC/OSM signed the
message form.

D. Incorrect, time started when EC/OSM declared a GE, used the total time allowed to
make offsite notifications.

Technical Reference(s):

Proposed referencesto be provided to applicants during examination: None
Learning Objective: EAP-SEP, R14

Question Source: Bank # EAP191401

Question History: Last NWC Exam

Question Cognitive Level: Memory or Fundamental Knowiedge
Comprehension or Analysis

Contacted Gerry Laska on 4/5/04 to discuss the selected KA. At ONS Reactor
Operators are noton the Fire Brigade. Mr. Laska randomly selected another KA.
The newKA isG2.4.29,



DUKE POWER OCONEE OPERATIONS TRAINING

15. Given a readingfrom one of the OAC Wind Direction Instruments be able to
deternine the direction the wind is comting from and the direction the wind is going.
(R-18)

16. Briefly describe the Alert and Notification System for Oconee Nuclear Site and the
procedure for its use. {R-13)

17. Describethe dufies and responsibilitiesof the Control Room Qffsite
Communicators, (RP/0/B/1000/015A) (R-14)

17.1 L istthe various communication equipment avaltable at Oconee for making
required notifications, {RP/0/B/1000/015A}.

17.2 G iven an Emergency Notification Form, be able to complete the
appropriate sections of the form for initial notifications, follow-up
messages, and change of classifications.

A. Recognizeall Offsite Notifications Ferms filled out that are not for an
actual eventwill be marked "' This is a DRILL".

17.3 B e able to discuss items that should be reviewed or givento the TSC
Offsite Communicator during communicator turnover.

18.  Describe the duties and responsibilities of the On-shift NRC Communicator.
(R-15)

Be able to complete the notificationform for initial notification.

State the communication equipment available at Oconee for making required
notification.

OP-OC-EAP-SEP FOR TRAINING PURPOSES ONLY REV. 16a
Page 8 of 56



DUKE POWER OCONEE OPERATIONS TRAINING

B. (OBJ R-14) Control Room Offsite Communicator Duties and Responsibilities

e 1. The Operations Offsite Communication must use the same time
reference that the Emergency Coordinator {OSM) is using.

a) We could missthe 15 minute time limitto notify the Offsite
Agencies if the time reference used to log when the Emergency
declaration was made and the time reference usedto log when the
notificationto the Offsite Agencies occurred were different!

2. Referto RP/0/B/1000/015A, Offsite Communications from the Controt
Room.

3. Noatificationof Offsite Agencies (State/County)
a) Complete Emergency Notification Form.

CAUTION: To prevent possible communication errors with the State and County
Authorities, ALL Offsite Notifications Formsfilled out that are notfor an ACTUAL
EVENT will be marked [A "This is aDRILL". This is to include all Offsite Notification
Forms completed during Training, Testing, Drills, and JPMs.

1) Obtain Emergency Description/ Remarks wording from
Operations Shift Manager and the Emergency Action Level
Guideline Manual.

2) Obtain Plant Condition/Reactor Status informationfrom
Operations Shift Manager.

b) Provide completed form to Emergency Coordinator (Operations
Shift Manager) for his review and approval on line 16.

1)} initial Emergency Notifications and classification upgrades
must be providedte Oconee County, Pickens County, and

8¢ State within 15 minutes of eventdeclaration or
upgrade.

(@) Thetimeframe for making the required notifications
shall start atthe time that the Emergency
Coordinator/ EOF Director determines the correct
classification for the event. (Recorded on bine 6)

c) Use Selective Signaling to notify offsite agencies.

1) Havethe Authentication Code list available prior to call offsite
agencies. The Authentication Code It is located in a yellow
folder inthe Emergency Procedures Cart along with the
Emergency Notification Forms, a copy of the Emergency
Telephone Directory, and a copy of RP/O/B/10C0/15A, Offsite
Communicationsfrom the Control Room.

NOTE: Use alternate communications systems as needed if
Selective Signaling is unavailable. Consult the
e Emergency Telephone Birectory.

OP-OC-EAP-SEP FOR TRAINING PURPOSES ONLY REV. 16a
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Question 302 EAP191401 EAP191401

The following are Log entries from the Emergency Coordinator (EC/OSM) Log following
an event at Qconee Unit 2.

1105 - EC/OSM declared an Alert, 6% failed fuel
1111 - Offsite Communicator completed required notifications.
1112 - OSM determines a General Emergency exists based on RIA-57 readings.
1117 - EC/OSM provides the fallowing offsite protective recommendations
to the QOffsite Communicator:
e Evacuation of PickensAQ, A1, B1, C1, and Oconee AQ, D1, EI, F1

e Shelter of Pickens A2, B2, C2, and Oconee D2, E2, F2.
1120 - ECG/OSM signed message form to provide offsite recommendations.

1122 - Station Manager in the control room began turnover to TSC.
1125- Presenttime of day.

Which ONE of the following describes how many minutes the Offsite Communicator
has to complete their notifications to State and Counties from the presenttime? (.25)

A} 2 minutes
B) 8 minutes
C) 10 minutes

D} 15 minutes

Answar 302

A. Correct Time started when EC/OSM declared a GE existed.

B. Incorrect Time started when EC/OSM declared a GE, used time offsite protective
recommendationswere given.

C. IncorrectTime started when EC/OSM declared a GE, usedtime EC/OSM signed the
message form.

D. IncorrectTime started when EC/OSM declared a GE, used the total time allowed to
make offsite notifications.

348
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