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Some modifications or adjustments to the examination material may be required due to procedural
changes.

In accordance with NUREG 1021, Revision 8, Supplement 1, Section ES-201, "Initial Operator
Licensing Examination Process,” please ensure that these materials are withheld from public
disclosure until after the examinations are complete.



*Site'Vice President

Completed Checklists: ;

May 14, 2001
U.S. Nuclear Regulatory Commission
Page 2

Should you have any questions concerning this letter, please contact Amy Ferko, Regulatory
Assurance Manager, at 815-417-2699. For questions concerning examination materials, please
contact Mark Olson at 815-458-7856 or 815-458-‘7829. o

- 'Respectfully,

. &};@QMLL_ - : e

res D.-von Suski

Braidwood Station

Enclosures: (Hand delivered to Mike Bielby, Chief Examiner, NRC Region 1)

RO/_SR'O’_Composite Examination with referenéle'é"éttéb;hed“ , LD
Control Room Systems and Facility Walk-Through Job Performance Measures with references = '~
attached Bl N e

Administrative Topic Job Performance Measures with refeferices attached

Integrated Plant Operation Scenario Guides .. LT e o Seseg

Operating Test Quality Checklist (Form ES-301-3) .o - 1,y TR,

- Simulator Scenario Quality Checklist (Form ES-301-4) + .« v ixoy o oo o
Competencies Checklist (Form ES-301-6) AR Tt e
Written Exam Quality Checkiist (Form ES-401-7) -
Examination Security Agreements (Form ES-201-3) . -
Record of Rejected KAs (Form ES 401-10) - o




Continuous Rod Withdrawal

During power operations, a continuous rod withdrawl accident has resulted in an ATWS situation on Unit 1.

Which of the following is REQUIRED to align the PREFERRED method of emergency boration for this event?

Open 1CV8104, start the BA. transfer pump, check emergency boration flow >30 gpm, verify charging flow >30 gapm

B. | [Open 1GV112D or 1CVI12E, close 1CV112B or 1CVA12C, maximize charging flow. lsolate letdomn o o

Open 1CV110A and 1CV110B, start the BA transfer pump, verify charging flow >30 gpm

Open 1S18801A or 1S18801B, locally throttle running CV pump discharge valve to match 1F1-917 and letdown flow

E Cog

7/19/02]

J

: | | Ability to operate and / or monitor the following as they apply to Continuous Rod Withdrawal: . S ey
Operating switch for emergency boration motor-operated valve operating switch  © + ~ .1 . L oclmn o

et

(A). is the preferred method (listed first) per 1BwFR-S.1. ( B and C) are backup methods hsted in FR S.1if (A) is unsuecessful (D) is .
only an option listed in OA PRI-2 : sl o

1BwFR-S.1




Dropped Control Rod

The following plant conditions exist on Unit 1:

Reactor power is 75%

~-—"11 - Taveis 565 °F

- Pressurizer pressure is 2235 psig
- Rod H-8 drops to the bottom of the core
- ROD AT BOTTOM annunciator is LIT

The INITIAL primary plant response to this event is RCS pressure (1) andRCSTave ___(2) . . «
1 (2)
Increases increases e

Decreases Increases
Increases Decreases
Decreases Decreases

fDropped Control Rod

Ability to operate and / or monitor the following as they apply to Dropped Control Rod

RCS pressure and temperature

)

RCS temperature and pressure will decrease wcth power rmmedrately followmg a dropped oontrol rod. (D) is Correct.

Dropped or Misaligned Rod ] 1BwOA ROD 3 ! Symptoms Ji1 101 ]
BwOA ROD-3 Lesson Plan 1111-OA-XL-34 i j14 8 25 ]
|




Inoperable/Stuck Control Rod ;

The following plant conditions exist on Unit 1

If QPTR cannot be reduced to less than 1.10 over the next 48 hours, thermal power will be limited to:

PDMS is inoperable

Control Bank D, Rod D-12 has become misaligned from the rest of the group by 10 steps
Thermal power is 100% and stable

QPTR associated with N41 has just been determined to be 1.10

Cog

7/19/02]

o | R RO ,
!lnoperable/Stuck Control Rod G

Knowledge of the operational implications of the following concepts as they apply to Inoperable/Stuck Control Rod: - ..
Axial power imbalance ‘ ST : | o T

Per 3.2.4 - reduce power greater than or equal to 3% for each 1% over 1.00 QPTR will be measured Once per 12 hours and e
thermal power reduced within 2 hours of each determination. (A} is incorrect - the TS is not applicable below 50% power. (C&D) are

T . L . N N PP " -
NIV GUL PJUWST 1IGVEIS 156U are oy Gt 17 /017Uy & J /0 1 SUGLUGTT V0HD VY UG GIUA) T SUGeUGITe T temlin

Pet
R

Dropped or Misaligned Rod 1BwOA Rod-3

Tech Specs 3.2.4




| [Reactor Trip

An automatic reactor trip has occurred requiring entry info 1BwEP-0, "Reactor Trip or Safety Injection”
operator cannot readily ascertain if the Reactor Trip and Bypass Breakers are open. All Rod Bottom li
indicates neutron flux is rapidly decreasing with a 0.3 DPM startup rate.

What is the NEXT action required of the operators?

- During performance of the first step, the
ghts are LIT and all Nuclear Instrumentation

Manually trip the reactor

b, | { Verify the turbing is tripped

Send an operator to locally verify reactor trip breakers are open

YT pE g

Transition to 1BwFR-S.1, "Response to Nuclear Power Generation/ATWS"

|[Ek203 ]

l Reactor Trip

Knowledge of the interrelations between Reactor Trip and the following:

Reactor trip status panel ‘

Per 1BWEP-0 Step 1, actions are closed bulletted therefore reactor trip breakers must

be verified open or the RNO applied to

manually trip the reactor. After the manual trip attempt the operators may proceed to step 2 (B.incorrect). Transition to FR-S.1 yié‘h"ot ,’

. P AAED, 5 " EMEA Ao ol T m
TOYUHGU WL QU TNIVIC TISYAuve uiait —oue 1 1ve. AL ML TULL TN PTUVIDSIUTID ate ait

the status of Reactor Trip Breakers while performing the RNO of step 1 (C incorrect)

L " e PR ..
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Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck Open)

A large vapor space LOCA has occurred on Unit 1.
The operating crew has implemented the a
The STA is monitoring status trees.

The following indications are observed in the Main Control Room:

- Train 'A’' CETCs indicate 720°F

Train 'B' CETCs are de-energized.

- Thermocouple Map Display on CRT #2 indicates Average CETCs at 730°F.
RVLIS indicates 15% in the plenum.

RCS pressure is 350 psig.

Core cooling is &) and will be ensUred by performing’ (2)
. i - o ..i
(1) {2) ’

ppropriate emergency procedures and is currently in 1BwEP-

1, Loss of Reactor or Secondary Coolant,

ADEQUATE 1BWEP-1, Los’sbf Rééctor or Secondary Coolant

). | ISATURATED 1BwFR-C.3, Response to Saturated. Core Coo-ling —
DEGRADED 1BwFR-C.2, Response to Degraded Core Coo.ling
INADEQUATE - 1BwWFR-C.1, Response to Inadequate Core Cooling

»ffComprehension | E

} Braidwood

{000008A216

| Pressurizer Vapor Space Accident -

| 1 Ability to determine and interpret the following as they apply to Pressurizer Vapor Space Accident:

RCS in-core thermocouple indicators; use of plant computer for interpretation

|1 (C) Correct - given conditions present an ORANGE
are incorrect as the ORANGE path overrides the nor

mal EOP and a Yellow terminus.

path on status trees. At >700°F the correct procedure is BwFR-

C.2. (A&B)
(D) Incorrect - >1200°F required for this

CHUPUIIL

1BwST-2

| 11BWST-2 status tree & Steam Tables

IFacility Exam Bank

JIe

2001 Bwd NRC




Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck Open)

Unit 1 is in Mode 3

RCS pressure control was lost resulting in RCS pressure peaking at 2500 psig.
Both Pzr PORVs and 1 Pzr Safety valve opened, then closed,

Operators have subsequently stabilized RCS pressure at 2235 psig.

This eventis (1) because (2) .

(1) (2)

Reportable The Pzr PORVs and Safeties were challenged

b. | | Reportable N Only the Pzr Safety Valve was challenged o S

Not Reportable RCS pressure did not exceed the safety limit-

Not Reportable The PORVs and Safety closed after opening

EApplication | IF

{000008G430

Evalitor,

Per TS 5.6.4 - Monthly Operating Reports. Document all challenges to the Pzr PORVs or Safe
as the PORVs were challenged and is also reportable (C&D) Incorrect - itis reportable - ... ..-

ct

B0 Rt

ty Valves. (A)is correct. (B) Incorre

PR




| Small Break LOCA |
Following a small break LOCA, some reactor decay heat might be removed by "reflux flow", ]
Reflux flow is best described as:

| 1Steam produced inside the core js condensed in the steam generator tubes and returned to the core via gravity counterflow along the bottom
of each partially filled hot leg pipe, :

E Steam produced inside the core js condensed in the steam generator tubes and returned to the core via natural Circulation flow along the. - ]
bottom of each cold leg pipe. . I e :

Liquid heated by the core is subsequently cooled inside the steam generator tubes-and returned to the core via counterflow along the top of
each partially filled hot leg pipe. : e .

Liquid heated by the core is subsequently cooled inside the steam generator tubes and returned to the core via natural circulation flow along
the bottom of each cold leg pipe. Ce

] [a ] Ekemiaval B ]
|000009K 107 |Ektor |

Knowledge of the operational implications of the following concepts as they apply to Small Break LOCA:
Natural circulation and cooling, including reflux boiling : o

(A) Correct - reflux cooling involves the condensation of steam in the steam generators and drainin
the Rx core via the hot leg. Oceurs after core voiding disrupts natural circulati e

LI

__||18

"~ Mitigating Core Damage JIMTG __||LOCA Core Cooling __[[1-1-89/90] [ I ]
i

|

Background Documents HE-1 : S . §,

I |




fRestoration of adequate cooling flow to the core during a large break LOCA is best achieved by: !

Starting all Reactor Coolant Pumps

Establishing high-head Safety Injection flow

Reducing RCS pressure by opening both Pzr PORVs

Rapidly depressurizing all Steam Generators to atmospheric pressure

b JE

[000011A210 [[EA2.10 | [RoVa

7119/02[}

lLarge Break LOCA

Verification of adequate core cooling

Ability to determine and interpret the following as they apply to Large Break LOCA: SO e e e v,

background document. (B) is the correct response.

Reinitiation of High Head Sl is the most effective method to recover th

€'core and restore.adequate core. cooling” 1BwFR C.1" - 3+

et Yiaw oo

BwFR C.1

RN




To provide a positive static head of water to prevent steam generator tube leakage...: - . - ¢ ;. NI L ©

To remove RCS decay heat via forced circulation coolant flow. CENL LT Tl el

To remove RCS decay heat via natural circulation coolantflow. - = oo e e SO DL, T e e sy o

To provide a secondary heat sink for Post LOCA Cooldown and Depressurization ST Lo

[EK3.03 |

Knowledge of the reasons for the following responses as they apply to Large Break LOCA: -: . .
Starting auxiliary feed pumps and flow, ED/G, and service water pumps

liPer background docs - (A) Correct. Since SG's will eventually be depressurized, water level will prevent primary to secondary. ‘v
leakage. (8.C,D) incorrect - steam generators are not required as a heat sink for large break LOCAs (temps and pressures typically

e, 3, et =
FCIHans Tuygiice uiars n1 oG NGOy

BWEP1 I
EP-1




Reactor Coolant Pump (RCP) Malfunctions (Loss of RC Flow)

Given the following:

- Unit 1 is operating at 100% power
- RCP No. 1 SEAL LEAKOFF FLOW HIGH alarm is received

- No. 2 seal leakoff high flow alarm has been printed

- RCP No. 1 seal leakoff recorder indication is offscale high on the HIGH range

Which of the following has occurred and what action is procedurally directed to be taken?

{{The No. 1 and No. 2 RCP seals have failed and a controlled reactor shutdown is required

"The No. 2 RCP seal has failed and continued monitoring of RCP conditions is required

@ The No. 1 RCP seal has failed and an immediate reactor trip is required

! :f"’; The No. 2 and No. 3 RCP seals have failed and continued monitoring of RCP conditions is required

l Comprehension | [F

7/19/02]

fReactor Coolant Pump Malfunctions (Loss of RC Flow)

I

o7 ]

Ability to operate and / or monitor the following as they appl

y to Reactor Coolant Pump Malfunctions (Loss of RC Flow):

RCP seal failure/malfunction

[ Indications are that the No. 1 seal has failed. The operator action summa
trip the reactor and the RCP. Due to the hi

gh seal leakoff flow, continued monitoring is not

ry of 1BwOA RCP-1 states to go to step 12 which states to
he proper action to take. A controlled - -

= x s i . T S N ) . . I Py 2 L8,
A 1D 1SYUNITGU 11 STal ICaRUI T 1S Mg wdLnve i araiiil. mw SSar t1as nol Uues T ANTUIGU.

RCP Seal Failure

1BwOA RCP-1

RCS LP

AP-XL-01

RCP Seal Failure LP

I1-OA-XL-27

lFacility Exam Bank [

1999 Bwd NRC

\eviews

TR x\rfm




The following plant conditions exist on Unit 1:

- 40% reactor power, steady state conditons

~1| - Rod control is in AUTOMATIC

- Letdown flow is 75 gpm through the 1A Letdown heat exchanger

Temperature control valve (1CC130A), CC flow control valve, repositions due to a loss of Instrument Air to the valve positioner.

Which of the following describes the plant response to this event?

1TCV-129 opens bypassing flow around the demineralizers

Control rods step out due to a reduction in RCS temperature

Control rods step in due to rising RCS temperature

1TCV-129 closes causing letdown relief valve to lift

[ |Bamlewl][R|E

1 ]Comprehension f
— = ,——E %

it | Ability to determine and interpret the following as they apply to Emergency Boration:
When boron dilution is taking place

f |1(C) Correct - CC130 fails open on loss of air,
boron. Less boron in the RCS causes power/|

YWHI UCUICadT, UL Ul Ao, [USF R DTV R oy

|000024A206 [[An206 ]

fEmergency Boration

cooling off letdown flow. At lower temperatures, mixed beds have a higher affinity for
RCS temperature to rise. Control rods will step in. (A) Incorrect - letdown temperature

. lCGbl;Vl.ly Wﬁ ;ll\al Case }JUVVUI Oll\.; KQave, \D, L Gug = ll‘l;b ;O a o vvay l;;VCll VO:VC GIIL«;
will not fail closed or cause letdown pressure to rise.

i

Uncontrolled Dilution
CVCS LP i

1BWOA PRI-12
11-CV-XL-01 (15a)

iFaciIity Exam Bank e

2000 Bwd NRC 1991 Zion NRC Exam




. 1

Emergency Boration

The following conditions exist on Unit 1:

- Reactor power is 80%

- Control Bank D is at 20 steps and inserting at 72 steps per minute in automatic
- RED FIRST OUT for OTDT is LIT

- A manual reactor trip has been attempted unsuccessfully

Rod Bank Lo-2 RIL annunciator is LIT

The SRO will g;nter (1) which will direct the crew to (2) "

| ) M ) : 2)

t | 1 1BWFR S.1 Responfe to ATWS' ] Emergency Borate
1BwO;°\ PRI-2 Emergency Boration Reactor Trip
1BwOA PRI-12 Uncontrolled Dilution _ Reactqr Trip
1BwOA ROD-1 Uncontrolled Rod Motion Emergency Borate

5| o 7/19/02]
jeas ] o] [ 1]
| Emergency Boration | 024 _]

abnormal operating procedures.

Ability to recognize abnormal indications for system operating parameters which are entry-level conditions for emergency and

(A) Correct - Per 1BWEP-0, step 1 RNO, enter 1BwFR S.1 which will at step 4 direct the crew to emergency borate. (B) Incorrect,
There are no entry symptoms for Pri-2, which does not direct a reactor trip (C) Incorrect - No:indications of an uncontrolled dilution

. o L dnnd I bed. \ . PR P "
TAIDL (L IHVUNTOLLUS OO 1T VG S S16ins DOLVIIVALY (WS T WIAT IS 11U UG Lase Tieia:

e Al il I o | [Revisi
Abnormal Operating Procedures {1 1BWOA PRI-2, PRI-12, ROD-1 B |11,2 } {58,100,5
Emergency Operating Procedures || 1BWEP-0 }Step 1 |13 {100 | |
| Functional Restoration Procedures I 1BWFR-S.1 ||Step 4 [14 | 11A Il !




Emergency Boration |

Per the TRM, which of the following conditions meets the associated MINIMUM requirement for the Boric Acid Storage System to be considered
OPERABLE in Mode 37

A contained borated water level of 35%

A boron concentration of 6800 ppm

A solut_ion temperature of 69°F

A flowpath to the CV pump via 1CV110A, Boric Acid to Blender Viv

! | Braidwood

Knowledge of the operational implications of the following concepts as they apply to Emergency Boration: - . .. -« . & e
Low temperature limits for boron concentration

of | (C) Correct - ' TRM requires 40% level, 7000 ppm, and 65°F. (A&B) Incorrect. (DY Incorrect - surveillance for flowpath:includes
{1112D&E and 1CV8104 SR g gt LT R L L e L




Loss of Residual Heat Removal System (RHRS)

Given the following plant conditions on Unit 1

- Unit 1 is shutdown with B train of RHR providing shutdown cooling

- RCS Pressure is 350 psig

- RCS Tave is 330°F

- RCS Cooldown rate is 30°F/hr

- RHR total flow is 3300 gpm

- 1RH607, 1B RH Heat Exchanger Flow Control Valve, is throttled 52% open (1500 gpm)

Fiow transmitter TFT-619, RHR Discharge Flow, fails LOW with the flow controller for 1RH619 in AUTOMATIC.

What further indications will occur as a result of this failure?

The RCS Cooldown rate and CCW temperatures will both INCREASE

b.| | The RCS Cooldown rate will INCREASE and GOW temperatures will DECREASE

The RCS Cooldown rate and CCW temperatures will both REMAIN THE SAME

The RCS Cooldown rate and CCW temperatures will both DECREASE

g

J|B___Jcognmvetever acility: Exambate: 7119/02|

ILoss of Residual Heat Removal System : . ] 025

Knowledge of the interrelations between Loss of Residual Heat Removal System and the following:
Service water or closed cooling water pumps

11(D) Correct - with 1FT619 failing low, more flow will be demanded from flow control valve 619, more flow will bypass the RH Heat
|| Exchanger, less RCS flow through the heat exchanger will decrease the RCS cooldown rate. Less heat is transferred to CCW and

R
ALYV LCIND UG TADT,

2

Normal Operating Procedures -

}de Big Notes }{RH-1 RHR Cooldown




The following conditions exist on Unit 1:

- A normal plant shutdown is in progress per 1BwGP 100-5, Plant Shutdown and Cooldown
— - Train A of RH cooling was placed in service 5 minutes ago
- 3 minutes ago the following alarms were received:

Annunciator 1-7-E3, "RCP THERM BARR CC WTR TEMP HIGH"

Annunciator 1-7-E5, "RCP BRNG CC WTR TEMP HIGH"

Annunciator 1-2-C5, "CC HX QUTLET TEMP HIGH"

- The following readings exist on all running RCPS:
Motor bearing temperatures are 165°F
Lower radial bearings are 170°F
Seal outlet temperatures are 135°F

Operator action in response to these conditions will be to (1) because (2) :

(1) (2)

Immediately stop all running RCPs RCP bearing temperature limits have been
exceeded due to a loss of cooling flow

Reduce the RCS cooldown rate CCW heat exchanger temperatures have .
‘ exceeded design limits allowed for RCS s e
] cooldown
Manually actuate Si, enter 1BwEP-0 A loss of all Component Cooling Water has

occurred on Unit 1

Start additional CCW pumps More flow is required through the CC Heat

Exchanger to contral CCW temperatures

f Loss of Component Cooling Water -

{Braidwood I s TM9002f

Ability to determine and interpret the following as they apply to Loss of Component Cooling Water:

The normal values and upper limits for the temperatures of the components cooled by SWS

. (A) Incorrect - RCP bearing temperatures are well within limits. Motor bearings <195°F, Lower radial bearing <225°F, Seal outlet
J]<235°F. (B) Correct - per 1BwOA PRI-6, with CC suction temp and discharge temps in alarm, heat exchanger outlet will be >120°F

VVIII.bII 1D 111aA a:;UVVU\; ‘Lly T\J \:GD;D CIG\:(;\JII (2] .l‘\.l;. |\€duuc I.;IU lAUU;U\JVVII lawe ;Il l:lc RUU- \UI HILwIIoulL < ;‘U 1 Lall.lCI ;a I.IGD wCCon)
met, a total loss of CC is not occurring. (D) Incorrect - increasing CC flow through one heat exchanger will only serve to increase
the RCS cooldown - contrary to actions required in OA-PRI-6.

Facility

Component Cooling Malfunction i 1BwOA PRI-6 l Main Body
Annunciator Response Procedures ] 1-2-C5&D5, 1-2-E3&E5 § Cause, Actions
Tech Specs ” Basis ”3.7.7

ssessment of plant conditions and procedure use. TS temp limits - Basis Knowledge




Loss of Component Cooling Water (CCW)

following sequence of annunciators is received:

- 1-2-E4, "CC SURGE TANK AUTO-M/U ON"

~—] | = 1-2-A5, "CC SURGE TANK LEVEL HIGH LOW"

- 1-2-Ad, "CC PUMP TRIP"

- 1-7-A/B/C/D4, "RCP 1A/B/C/D THERM BARR CC WTR FLOW LOW"

The NEXT procedure that must be entered by the operators is (1) because (2)

(1) : (2)

Unit 1 is operating at 100% reactor power, steady state conditions. All controlling systems are operating normally in automatic. Operators are
performing steps in 1BwOA PRI-6, "Component Cooling Malfunction” due to a slowly lowering level in BOTH halves of the CC surge tank when the

BwOP CC-5 Component Cooling Water Make-up Auto make-up to the surge tank . .
) o ) has failed and must be restored

_ due o the loss of thermal barrier
cooling

1BwOA RCP-2 Loss of Seal Cooling RCP seal failures are imminent Ly s

1BWEP-0 Reactor Trip or Safety Injection _ The reactor must be manually
"7 tripped and all RCPs stopped
immediately

JBM@A;Q&M.&.&QLALLAQ_EQ\&H Unit.1 AlLECCS and safe shutdown loads

must be stopped/prevented from
starting

| [Application | [Fac
e

~ _7n902] .

]

El el

§ Loss of Component Cooling Water

Ability to recognize abnormal indications for system operating parameters which are entry-level conditions for emergency and”
abnormal operating procedures. - ) T VN SR N oo SRR

(C) Correct - symptoms are of decreasing surge tank level and loss of all runn'ingv CC pumps. Operators are directed to enter PRI-6
i1 for the CC malfunction, and EP-0 if the surge fank decreases to <13% to trip the reactor and stop all RCPs. (A) Incorrect - leakage

(D) Incorrect - ECCS / safe shutdown loads are cooled by SX

tHAY NS VIS Walt duiy 1TTAaRGUN WAl TGOV G G U o T8 O Ter v QUUND WS, W NENNISUIaiS COTICGTIT 18 TUSS Ul O 0o T vy o,

making this a low priority. (B) Incorrect - the loss of thermal barrier cooling is not a concern as long as seal injection is maintained.

o = i lty el ,_A_J v‘«gs:y/,ﬁ.‘ et 1‘ 2
%Component Cooling Malfunction ;] 1BwOA PRI-6 HAttachment A ! f 10 ]
Annunciator Response [{BWAR 1-2-A4,A5,E4 }| Operator Actions 11 ] |

| %

Assessment of plant conditions and selection of recovery / mitigation procedure(s)

]
[
/]




Pressurizer Pressure Control (PZR PCS) Malfunction E

If the pressurizer master pressure controller were to fail in an "AS 1S" condition during a large, rapid secondary load rejection, which of the following
will occur naturally in the Pressurizer to help limit the magnitude of the resulting pressure transient on the primary system?

E An insurge of cooler water compresses the steam space in the Pzr. Steam is condensed to water helping tolimit the overall pressure increase
in the RCS.

An insurge of hotter water heats the Pzr. More liquid then flashes to steam helping to limit the resulting pressure drop in the RCS.

An outsurge causes the steam space to expand in the Pzr. This allows some liquid to flash to steam and limits the resulting pressure drop in.. .
the RCS. : . SR

An outsurge cools the Pzr. This allows some steam to condense to water and limits the resulting pressure increase in the RCS.

7/19/02|}

Knowledge of the operational implications of the following concepts as they apply to Pressurizer Pressure Control Malfunction::

Latent heat of vaporization/condensation

(A) Correct - load decrease causes an insurge into the Pzr as RCS heats up and.expands. Insurge compresses the Pzr bubble,
raising pressure slightly above saturation, condensation occurs which tends to limit the pressure rise. (B) Incorrect - steam -

. YT : . . 2 . 4 : Kb A . L, £,
LVUTIUSHIOTD WIl] UIT PIGIDUIT DT, { WO ) HVUTTTUL = UG (UAU TGUUGUUET TE3UHS NTISSS Neacienuvew ang TAPAUIDIVH  HIDUITYS U IO
. BN “ . o . . B ¥ L BTN

into pzr. . Sty dio e . o : o . U T A

| | | | | |




The reason for limiting the maximum load to 2000 Ibs. traveling over the fuel assemblies in the Spent Fuel Pool is: |

To NOT exceed the lift capacity of the FHB crane

=]

To ensure spent fuel racks are protected from excessive lifting forces

To limit the magnitude of a potential radioactive release

To limit the potential flooding of the spent fuel pool ventilation system

7/19/02]

|pa203 | ‘Ros

Ability to determine and interpret the following as they apply to Fuel Handling Incidents:
Magnitude of potential radioactive release

f |{Per TRM 3.9.d . (Old TS 3.9.7) Crane travel with loads in excess of 2000 Ibs is limited to ensure in the event the load is dropped,
11 the activity release will be limited to that contained in a single fuel assembly and possible distortion of or fuel in the racks will not.

T) et
1SIUILT a LiIuLal allay.

Refueling Operations HTRM
TS (old) Basis [ITS 3/4 9-2

TS Basis




Fuel handling Incidents !

Which of the following is a refueling machine interlock designed to prevent crushing a fuel assembly on an adjacent assembly or component?

Gripper will not open when closed unless it senses <500 lbs L e T S L

| Only one drive; bridge, trolley, or hoist, is'operable at any one time . e T R e B GT L TE T SR e it s

Hoist motion will stop in the up direction if weight on the hoistis 1500 Ibs

1 1A hoist slow zone exists over the full range of lowering a fuel assembiy into the care . - -~ .- . g

1o 1B

;Fuel Handling Incidents R S TR - |{036

Knowledge of the reasons for the following responses as they apply to Fuel Handling Incidents: -
Interlocks associated with fuel handling equipment :

(A) incorrect - Gripper will not open when closed until it senses <1200 Ibs {B) Correct, per LP- (C) Incorrect - weight restriction is

Sir g 1ot
PRERCS SIS ST R

>2700Ibs (D) Incorrect - there are.2 slow Zones, at+/- 10" top and bottom. None in the middle s

A ; oy 7 T 'ﬁlﬁl

FuelHandling v JH-FH-XL-01.




Steam Generator (S/G) Tube Leak §

The following conditions existed on Unit 1:

~ 100% reactor power
- Small Steam Generator Tube Leak (5 gpd) on 1A Steam Generator
- A shutdown has been ordered to repair the leak

If the Main Turbine were to trip, what is the MAXIMUM power leve! that the turbine could trip from that would result in the least amount of direct
radioactive release to the environment?

7/19/02]

Knowledge of the reasons for the following responses as they apply to Steam Generator Tube Leak:
Maximum load change capability of facility :

A. Correct. Steam dumps will absorb a 40% load rejection, which is-ésentiafly the situation in guestion. 10% more can be absrobed: :
by-the rods (10 + 40 = 50) but that is not a distractor. Anythmg higher will result in opening of the SG PORNV'S. .avisisi St towiis v

“I;urpose | \ 116 .o " |

{Facility Exam Bank H

2001 Bwd NRC




Steam Generator Tube Rupture (SGTR) j

A SGTR is in progress on Unit 1, and the control room operators are performing 1BwEP-3, "Steam Generator Tube Rupture”. The operators identify
and isolate the ruptured Steam Generator, and they cooldown and depressurize the RCS. When conditions have been established that indicate

Safety Injection flow is no longer required, the operators are directed to stop all but one CV pump and both SI pumps. 18 CV Pump and 1A SI Pump
were successfully stopped.

When stopping the 1B S| Pump, the control switch indicated a GREEN (after trip) target, but positive indications of pump amps and discharge
pressure went unnoticed by the operator. What effect will this have on continued operations if the status of the Si pump remains undetected?

The ruptured S/G will eventually fill with water, and the atmospheric relief valve will lift. O R TR
.1} The RCS will quickly repressurize and experience an overpressure transient. .. . .- .. .. .. N O TRt
Excessive cooldown of the RCS will occeur, possibly causing a PTS concem in the RCS. i .. =v.u .5 - SRR e g e e e,

Ed] Damage to the SI pump will occur due to overheating from insufficient flow through the pump

Ability to operate and / or monitor the following as they apply to Steam Generator Tube Rupture: .-, -,
Safety injection pump ammeter and indicators : :

11(A) Correct - per the reference document, SI must be terminated when conditions are reached in order to prevent SG overfill. (B) i
Incorrect - with only 1 Sl.pump the repressurization would be slow, and only reach the shutoffhead of the SI pump which is ~1800. :wo

A L I, A2tk ik TN . L. PR ok, s, - P
POIg. A\ LU SOl OIS TIOCa CrEunis ConoSTiT WY SN S UYL TG atiuUilie Gl Taos wOUIa o wiT &t WIS UinS Ur ol

_ | termination is set by the operatars use of steam release a'_r_qd“n:ot dependent on S| ﬂow.__ (D) Incorrect - Sl pumps have recirc Iing§.

opeh to the RWST.

. i Significantly Modified
PR




fSteam Generator Tube Rupture (SGTR)

tors and Figure 2 of 1BwOS SG-1, "Steam Generator
essary to cause the Unit to exceed the Tech Spec limi

Using the Main Steam radiation moni
MINIMUM change in dose rate is nec
unit shutdown?

Primary to Secondary Leakage Estimation”, what
tfor one (1) steam generator tube leakage requiring a

0.05 mr/hr

110.10 mr/hr

0.15 mr/hr

0.20 mr/hr

7/19/02|

]oooo38A21 1 [[EA2.11

ISteam Generator Tube Rupture

Ability to determine and interpret the followin

Local radiation reading on main steam lines

g as they apply to Steam Generator Tube Rupture: -

1BwOS SG-1

Steam Generator Leakage Estimation

2.4.13

Tech Specs - Operational Leakage

Cé/”ff T

ey




%Steam Line Rupture

Areactor trip and safety injection has occurred. The operating crew has entered and
Safety Injection”, up to and including step 30, "Check

The following conditions exist:
- RCS Tave is 485°F and decreasing
RCS Pressure is 1300 psig and decreasing
Containment pressure is 0.3 psig and stable
Containment rad monitors are Green
Steam Generator Parameters:
SG: A

performed all a

if ECCS Flow Should Be Terminated"”

pplicable steps of 1BWEP-0, "Reactor Trip and

‘MSRad .. Green .

B C D
Pressure 1000 psig stable 1000 psig stable "450 psig decréasing 1000 psig stable
NR Level 30% increasing  28% increasing 0% (no trend)

30% increasing

Green Green i Green e

Given the above conditions, which procedure transition should have been made in 1BWEP-0 while performing the d

iagnostic steps?
a 1BwCA-1.2 LOCA Outside Containment iy ' el
1BwEP-1 Loss of Reactor or Secondary Coolant
c l1BwEP-2 Faulted Steam Generator Isolation
‘ ] ‘ 1BwCA-2.1  Uncontrolled Depress of all Steam Generators

[ZEN.

v !Braidwood [ Exan ‘

|Steam Line Rupture

Lo et
R R

Ability to recognize abnormal indicatio
abnormal operating procedures.

ons for system operating parameters which are entry-level conditions for emergency and

{1 Per 1BWEP-0 diagnostics (27-29) (C) Correct - 1C SG
_]{no controlled RCS cooldown in progress yet. (B} Incorr

" i ”
UVISOS arc 11Vl UnSUUSHIN Y \WA S,

pressure is decreasing in an uncontrolled manner. At this point in E-0 there is
ect - cnmt rad and pressure are normal post trip readings. (A&D) Incorrect -

Parai il o o niveSGURGT CUTE Siia Y LUOUIonS

|| 1BwEP-0




opic | | Loss of Main Feedwater (MFW)

The control room operators are responding to a RED condition on the heat sink critical status tree. While they attempt to restore feed flow to a S/G,
conditions degrade to the point that RCS bleed-and-feed must be established.

The reason RCS bleed and feed must be established QUICKLY is to prevent:

Inability to provide sufficient injection flow for core cooling due to high RCS pressure. i e

High temperature and pressure failure of Steam Generator tubes : . S RERR SRt

An overpressurization challenge to the reactor vessel S R e e e e i B T B g

A rapid RCS overpressurization, followed by a rapid RCS depressurization due to'RCP seal failures.

Hﬁ%.m - RS VA

ILoss of Main Feedwater

Ability to operate and / or monitor the following as they apply to Loss of Main Feedwater: "+ tov ' v

HP!, under total feedwater loss conditions

' (A) Correct - per H.1 background documents:. Early bleed and feed. allaws maximum RCS pressure drop, greater Si flow rates.and

ensures effective heat removal. The further the transient is allowed to progress before bleed and feed'is initiated, the smaller the - .-

PRI - . TN A s . P . .
NIUQ UGPICIDUTNILAUDTT W UG, 1GWGT 1 10w 1AWGD, YISaALsl I CSUICIIUNZaunu i arig INYSt 1SLNIVCHIIUNY IUSSTGS,

>

.1 Functional Restoration Procedures 1BwFR-H.1 v et e 110AS, Step 3

Background Documents ' 1BwFR-H.1 Bleed & Feed




Loss of Offsite and Onsite power (Station Blackout)

The following conditions exist:

- A station blackout has occurred

- 1A EDG tripped on differential overcurrent

- 1B EDG failed to field flash

NO unit SAT's are energized

- Both Unit 2 EDG's were successfully started and are carrying buses 241 and 242
- Unit 2 has determined that BOTH buses 241 and 242 are available for crosstie

Given the available AC sources, what is the preferred method for restoration of AC power on Unit 1:
Cross-tie ESF bus (1) and verify (2) loads on Unit 2 RUNNING.

(__. (2)

241 to 141 Train A

24110 141 Train B

242 to 142 Train A

Jd1ac 0 140 Train B

| Ability'to determine and inferpret the following as they apply to Station Blackout.

Actions necessary to restore power

Pump availability. (A) Incorrect - bus selection is ok, but Unit 2 must align Train B loads to su

(B) Correct - per 2BwCA-0.3, "It is preferred to prepare 4KV ESF Bus 241 for the Unit 1 corsstie to suport the motor driven AF

pport Unit 1operation. (C&D)

NILUIHIGUL = £92 131100 UT1S T GIGH BU Wl USS 1S PUWEST SUUILG I 2941 15 avaiuauic,

o5

step 4 NOTE

| | | |

(0.3)

|

|




Loss of Offsite and Onsite Power (Station Blackout)

While performing steps of 1BwCA-0.0, "Loss of All AG Power", wh

the desired action(s) because only DC battery power is available?

Actuate Main Steamline Isolation

Reset Containment Isolation Phase A : TR ey

Close CC from RCPs thermal barrier isol valve, 1CC685 : AR R

Sync and Ciose Bus 241/141 reserve feed breaker, ACB 1414

ich of the following steps if performed in the Main Control Room will NOT result in

Ability to determine and interpret the following as theyapply to Station Blackout:

Instruments and controls operable with only dc battery power available

DC power supplies 125VDC for both ESF divisions, includin

g Rx trip switchgear, MCB ESF section, ESF switchgear]control i

systems. MSIVs will close, cnme isol phase A will reset; ACB 1414 will close: (A,B,D) Incorrect.(C) Correct- 1CC885 is a motor

il s, L b, 5 L
VMTIAIGU varve aiiu 11Gas 110 PUWGE avanauic to Sions UG THIUTUT,

ty b

1BwCA-0.0

DC-1




Loss of Offsite and Onsite power (Station Blackout)

The following conditions exist on Unit 1:

- Aloss of all AC power occurred 20 minutes ago

- The Emergency Director has classified the event in progress as a Site Emergency
- All State and NRC initial notifications have been made as required

- Maintenance now estimates 5 hours to restore AC power to either ESF Bus

- The Emergency Director has upgraded the classification to a General Emergency
- The time now is 01:15

The State of lllinois must be notified of this change in emergency plan classification NO LATER THAN:

3.:101:30

02:00

7/19/02]

|[2.4.30

ll

%Knowledge of which events related to system operations/status should be reported to outside agencies. . E

Per EP-AA-114 "Notifications” - offsite notifications must be made within 15 minutes of any classification level change. (A) is only -
|| Correct time frame. o ‘ - C

[[EP-AA-T14 ' XK 1K K

Assessment of conditions




Loss of DC Power

The following conditions exit on Unit 1:

- A turbine trip / reactor trip has occurred concurrent with a loss of DC Bus 113

- The crew has completed the Immediate action steps of 1BWEP-0, "Reactor Trip or Safety Injection"
- Transition has been made to 1BWEP ES-0.1, "Reactor Trip Response"

- Concurrently, the SRO has entered 1BwOA ELEC-2, "Loss of DC Bus"

Which of the following describes why an operator is dispatched in 1BwOA ELEC-2 to locally open the PMG breaker?

[a] Prevent reverse rotation of the 1A Reactor Coolant Pump

Half of the steam dump valves have failed open BN t ST e e TR e

Protect equipment from low frequency / voltage AC ST TR e e A R R

Half of the feedwater isolation valves have failed open

T

R

om ]

Knowledge of the reasons for the following résponses as they apply to Loss of DC Power:
Actions contained in EOP for loss of dc power

(C) Correct - the main generator remains connécted to the UAT. 4KV bus 143 and 6.9 bus 157 will have lost breaker control power:
and cannot ABT. They will remain energized, will all attendent loads, from the main generator as long as the PMG remains closed.

I:\D l.:lc yorciawt b:UVVD, VU:LGSUO Qv N SYuctivy L;IUP\). \I‘ﬁ/ ;IIWIIC\;& - a;l; AUy ‘ll:\ er Icllla;llb <r ICI\‘.’;LC\J., ;l. VV;:: L IUVCIO‘C .o
* .. jdirection. (B) Incorrect - steam dumps fail closed and are not affected by DC 113. (D) Incorrect - feedwater isolation valves fail. . ;-2
closed and are controlled via the ESF DG Busses111and112. - = . 0o S e ;

Abnormal Operation Procedures ﬂ 1BwOA ELEC-1 il Attachment A |13
Bwd Big Notes ”DC—1 | HA
| BWOA ELEC-1 Lesson Plan [l11-0A-CL-01 J[u I|2




Accidental Gaseous Radwaste Release [

Which of the following describes the actions associated with the Auxiliary Building Ventillation System upon receipt of a Fuel Handling Building high
radiation alarm on ORT-AR055 (Train A Fuel Handling Incident).

OA Fuel Handling Charcoal absorber Charcoal absorber
“~1 {Charcoal Booster inlet damper Fan bypass damper
Fan (OVAQ4CA) (OVAQ06QY) (OVAD51Y)

Automatically Starts Opens . : Closes
' Started Manually . Opens .. Closes - vy o TpanT : R R e
Started Manually Closes ’ Opens Pl ooy o o EanESie
Automatically Starts Closes Opens

[lak2.02 ]

© 7119/02]

Knowledge of the interrelations between Accidental Gaseous Radwaste Release and the following:
Auxiliary building ventilation system . i g

Hi rad interlock from 0RT~AR055 provides for auto start of the FHB Charcoal‘Booster Fan, auto opening of the charcoal absorber -
inlet (and outlet) dampers, and auto closure of the charcoal absorber bypass damper..(a) is the only correct answer. -, a3

%

Normal Operating Procedures }|BWwOP AR/PR-11T1 ' o Interlock functions ! 4 19 ] ]
‘w1 | Annunciator Réesponse ] BWAR 4-0AR055) . .- ||B H1 - 1 I
~ |[ARPRLP [l11-ARXL-01 i [[16 [z I[4 ;




~—

.| | Blowdown

|| | Refill

Reflood

Recirculation

s J &

] K.02 j Ro A

fAccidentaI Gaseous Radwaste Release

]

Knowledge of the reasons for the following responses as they apply to Accidental Gaseous Radwaste Release: .- ...
Isolatian of the auxiliary building ventilation ) : i

Per.TS Basis - 3.7.12 (D) correct - design basis is established by the large break LOCA. Assumes a passive ECCS failure ouiside -

[

_jjcontainment, such as-a Sl pump seal, which occurs during cold leg recirc. (A-C) incorrect - occuring inside of containment, .. ~i«

TS Basis : ]




piq {Area Radiation Monitoring (ARM) System Alarms

iAuiniary Building General Area radiation monitors provide all of the following functions EXCEPT:

.1 1 Trending of current and past radiological conditions

Local alarms for personnel protection S

@ Detection of unauthorized radioactive materials movement ... . .. IR

Automatic start of Aux Building Charcoal Booster fans

1|d__ ] [Exam

|000061G127

7/19/02!

Wi

‘ fKnowledge of system purpose and or function.

Aux Building Charcoal Booster fans auto start-upan receipt-of a Sl signal only: Not from Hl rad (A C) are. correct functlons of the
general area radiation monitoring system. (D) is the:incorrect (Correctyanswer .- i -

Normal Operating Procedures BwOP VA.-5

Radiation Monitors LP } 11-AR-XL-01 (49) o HLA

2|




;Loss of Nuclear Service Water

The following conditions exist on Unit 1

- Power level is 100%, steady state

- 1A SX pump just tripped on overcurrent

- 1B SX pump could NOT be started

— - Only 1 SX pump is available on Unit 2

- Conditions on Unit 1 require cross tie of SX systems

What actions are taken to reduce the heat loads on the SX System(s) when cross-tying units with only ONE SX pump available?

ONE CCW heat exchanger on each unit is isolated R N T N T

ONE RCFC train on each unit is shutdown and isolated T e S T R T T F RS R R

V All containment chillers on BOTH units are stopped and isolated e AR S0 e CTE I NP RTOIPITE e T AP

SX flow to all RCFC's on ONE unit is isolated

el

e ] e

f Loss of Nuclear Service Water

<1 | Ability to operate and / or monitor the following as they apply to Loss of Nuclear Service Water:
Nuclear service water temperature indications T :

(A incorrect - isloation of 1 heat exchanger on each unit invokes LCO 3.0.3. /(B) Correct - per 1BwOA PRI-8, attach B step 1b:
RNO. (C) Incorrect - renders control.of containment temperatures.not possible (D) Incorrect - renders RCFCs incapable of -

LU Y WITHTIVASTHTCI QU GO BICGTAG Ui WS Uit

i i

’ Abnormal Operating Procedure 1BwOA PRI-8

ST

Review




fLoss of instrument Air

The following conditions exist on Unit 1:

- Reactor power is 100%, steady state with all systems in automatic control

- A secondary transient is preceeded by the following indications:

- Annunciator 1-21-E10, "125 VDC DIST PNL 111/113 VOLT LOW" alarm LIT
MCB Indicator 1EI-DC001,"DC BUS 111 VOLTAGE" indicates 0

The IMMEDIATE action required to be taken by the operating crew is to:

Assume local emergency control of safe shutdown equipment

Start-up/restore the 125 VDC ESF Bus Battery Charger Tl e DT b ey DI Dt wn g s g
Cross-tie/restore the 125 VDC ESF Bus to Unit 2 ESF DC Power . . . .- - A yed
Verify Unit 1 reactor and turbine are tripped and ESF Busses are energized
7/19/02|

Ability to perform without reference to procedures those actions that require immediate operation of system components and

Loss of DC Bus 111 has occurred as evidenced by-annunciator 1-21-E6 and DC.Bus voltage indicator. Loss of ESF DG resultsin i «

loss of 1A to the main feed regulating valves, which fail closed. Resulting closure of MFRVSs results in or required an immediate: =y 47

lcayl.ul (8] ;P uuC w pulcl Illgl IU0.0 UI' ;lcat e;u:\. \:/ U ITuL, \’:\} :I flweTy ;bl - Dqlc D: 11¥] l\“UVVII cqun’plllclll lfl I\'-:l G;ll :' ;al IUL_G:IPC}?JlC\-; I:Jy A
loss of DC power. Train A equip will not be operated locally w/o tripping protection if an operable train is available. {B) Incorrect -ho *
indications exist that the battery charger has tripped off. (C) Incorrect - While itmay be desireable to cross-tie DC Busses at some
point, must first determine status of why 111 has tripped. Before that, the immediate concern is the failure of all FRVs on Unit 1,
lowering SG level and imminent reactor trip. i R o

|| 1BWOA ELEC-1




S

“FR-Z Contamment

Loss of Containment Integrity

Which of the following transients is analyzed to result in the highest containment pressure AND greatest leakage out of containment?

Design basis LOCA

Design basis Steam Line Break inside containment CEAIET L e LT e L Al e g :

Inadvertant containment spray actuation

Pressurizer vapor space LOCA

I Loss of Containment Integrity

Knowledge of the operational implications of the followmg concepts as they apply to Loss of Cantainment Integrity: T
Effect of pressure on leak rate ; T [ : R

Worst case LOCA generates larger mass and energy release than the'worst case steam line break. lnadvertant CS actuatlon would :

cause pressure to decrease; even if all RCP seals failed:a DB LOCA is a larger mass and energy-release::

11-FR-XL-05

Technical Specifications |13.6.4

2




Inadequate Core Cooling

Unit 1 reactor is shutdown with RCS pressure at 485 psig and deca

(Assume a negligible delta-T exists between the RCS and the steam generators)

y heat being removed by the steam generators. In order to avoid approaching an
inadequate core cooling situation, what pressure must be maintained in the steam generators to obtain a 50°F subcooling margin in the RCS?

285 psig

' 465 psig

665 psig

785 psig

flnadequate Core Cooling -

Knowledge of the operational implications of the following concepts as they apply to Inadequate Core Cooling: s« s g s

Definition of subcooled liquid

{icalculated value with the steam tables for a pressure of 485 psig. (500 psia has Tsat of 467°F. 50°F subcooled is 417°F Psat for ;-
1{417°F is:300 psia =285 psig . - v, v nooges e Ly Goatit aliigr e g : ;s o

R

ER ] dprersbie

Inadequate Core Cooling LP J1-IT-XL-01

Steam Tables

| Steam Tables

| Editorially Modified

SRR

‘Facility Exam Bank

using steam tables to determine saturation at 485 psig and 50°F lower - to 285

psig (A)

25




Inadequate Core Cooling

While operating at Rated Thermal Power, a Large Break LOCA resultin

g in Containment Spray actuation occurred on Unit 1.
Core exit thermocouples are indicating 800°F and increasing.

Reducing demand on which of the following controllers will result in REDUCING cooling flow to the core?

1CV-182, Charging Header Backpressure Control Valve.

1RH-607, RH Heat Exchanger Outlet Flow Control Valve.

1RH-619, RH Heat Exchanger Bypass Flow Control Valve.

1RY-455B, Pressurizer Spray Valve.

|000074K209  [EK209 |
System

ilnadequate Core Cooling [lo7a ]

Knowledge of the interrelations between Inadequate Core Cooling and the following:

Controllers and Positioners

B. Correct. Decreasing demand on this controller will reduce flow from the RH pump to be injected into the core because it is on the
discharge of the pump and normally aligned 100% open. A. Incorrect. decreasing demand on 1CV-182 will not decrease charging

o . - . . P . . Mol L Koot . ;.
HUYY W 1IC WIS woCau3es uinrs HAUTIS 1 uiaCu, OISO e T T S varve 1S nurnany 1any GiluSSGTac oy 16 MPOUWTH. L INICOIN TGO LUy

a spray valve will not decrease flow to the core because there will be no RCPs running to affect RCS pressure.

System big notes dwgs CV-1, RH-1

Op Action Summary Page 1BWEP-0




Control Rod Drive System ;

The following conditions exist on Unit 1

- 90% power, steady state operating conditions

- All systems are operating normally in automatic

- Without warning, control rods begin to step

- Tave begins to increase above Tref which remains constant
- Pressurizer pressure is increasing

- Pressurizer level is increasing

These symptoms are consistent with which of the following events?

3. |One control rod has ejected from the core

A SG PORV has failed open . S co b

,,,,,

A continuous rod withdrawl is occurring

A pressurizer steam space leak has developed

ol }Comprehension | [Facility::

Knowledge of the effect that a loss or malfunction of the Control Rod Drive System will have on the following:
RCS : Lo

(A} incorrect - pressurizer pressure and level would decrease. (B).incorrect - pressurizer pressure.and level would decrease.ass ¢, -
Tave decreased (C) Correct - all symptoms of rod withdrawl and Tave increase (D) incorrect - pressurizer pressure would decreaseé; -

Rod Control LP JI1-RD-XL-01 - - ' [ |1 [12 120" |

_# Significantly Modified




ic | | Control Rod Drive System !

Unit 1 is at 100% reactor power, steady state
A total loss of power has occurred in data cabinet B for the Digital Rod Position Indication (DRP1) System.

What affect does this have on DRPI?

System accuracy shifts to +10, -4 steps

Rod at Bottom lights are LIT for all rods T B e e e e

.| iDRPI Urgent failure alarm annunciates : - P I LI RS - T e Gl

' Every other row of LED lights will NOT function

iControI Rod Drive System

Knowledge of the effect of a loss or malfunction on the following will have on the Control Rod Drive System: Cerdoo i)
Location and operation of RPIS :

(A)incorrect - accuracy for data A failure. (B)incorrect - rod at bottom lights for failure in both cabinets or dropped rod.-(C) -
incorrect - error is not in both cabinets (D) correct - system shifts to- half accuracy with every other.LED indicating rod position :;%




Reactor Coolant System (RCS) i

[Which of the following parameters should be used to differentiate between the early stages of a moderately sized steam line break or & moderately
sized RCS LOCA inside containment?

Containment pressure

RCS pressure : . : AN C AR

Kg“j Containment radiation . o . Sl e e

Pressurizer level

e TEx
| 002000K303

T a

Knowledge of the effect that a loss or malfunction of the Reactor Coolant System will have-on the following:
Containment : :

(C) correct - only RCS teakage will cause actual radiation-levels to increase.-(A,B,D) incorrect - all three will change.in‘the samie -
Jidirection regardiess of the transient (SLBOrLOCA) in b isrity i 3o oo i statos tont e G R

Satn

acc ID chart

29




v fReactor Coolant System (RCS)

A small break LOCA occurs on the reactor vessel and disables train ‘A’ of Reactor Vessel Level Indication
of sensors available to give MCB indication to __{1)___sensors for reactor head level and _ @

) B )

(RVLIS). This loss will reduce the number
sensors for reactor vessel plenum level.

7/19/02]

fReactor Coolant System

< Knowledge of the effect of a loss or malfunction on the following will have on the Reactor Coolant System:

Reactor vessel level indication

only 1 train of RVLIS is left available of the 2 total. Each train consists of 2 reactor head level indications and 6 reactor vessel
plenum level indications (a) only correct answer.




Reactor Coolant System (RCS)

During a recent degassing operation of the RCS, Volume Con

trol Tank (VCT) level was increased to 70% without any concurrent adjustment in VCT

pressure as level was raised. This caused Reactor Coolant Pump (RCP) #1 seal leakoff flow to M .andwillrequire____(2)  to
restore seal leakoff flows to normal.
(1 (2)
Increase Venting the VCT
Increase Opening 1CV182
Decrease Venting the VCT D e R AT
Decrease Opening 1CV182 o s

25| BT

{Reactor Coolant Pump System

SYS | RO

Ability to (a) predict the impacts of the following on the Reactor Coolant Pump System and (b) _bg_sed on ‘those p[edigtions, use .

procedures to correct, control, or mitigate the consequences of those abnormal operation: :-

| Effects of VCT pressure on RCP seal leakoff flows

(C) correct - incre_as_ing level'cause‘s‘pres_sure to »igcrease, incrfeasing ba_ckpress_ure»anﬂTeR(_:P_'seals‘,‘degreasing'#1_ seal ‘I_e'qll_ggf‘fv.‘
flow. Venting the pressure from the VCT is the required:action to take while degassing the RCS! (A&BYincorrect - backpressure

. . m 5 P . : Al A PR . a 2 N
MVIZases LauSing 7 1, oGal 1ICARUIL U USuTEasaT AL VIS = GUSTin gy 1w v 194 WU CAss STAl TGULUTT NUW DUt aussS [N

leakofts will not retirm’ to'normal paraméters.” i

| compensate for intreased VCT pressure. Seal




| fReactor Coolant Pump System (RCPS)

During normal operation, the Reactor Coolant Pump (RCP) motor windings are cooled by (1) and the RCP #1 seal is cooled by
@___.
(1) (2)

ccw
m. Air cv
ccw cv ey
CCcw CcCw

Knowledge of Reactor Coolant Pump System desi
Adequate cooling of RGP motor and seals
(B) Correct - air cool

gn feature(s) and or interlock(s) which provide-forthe following: - -

i

Is the motor windings and water (CV) cools the #1 seal-(seal injection)

RCP Lesson Plan

| Required for Exdmina




Chemical and Volume Control System (CVCS)

The following plant conditions exist on Unit 1
- A small break LOCA has occurred

- Control Room indications suggest that the Pressurizer is solid
- RVLIS head and plenum indicate 100%

Which of the following describes the effect of changes in charging and letdown on the Reactor Coolant System under these conditions?

Small mismatches between charging and letdown may cause large and sudden RCS pressure changes.

Large mismatches between charging and letdown may be required to induce small changes in RCS pressure. . -

‘ Small mismatches between charging and letdown may cause large and sudden pressurizer level changes.

D S R0 L IR O

RCS pressure will respond exactly the way it responds to charging and letdown changes with a bubble presentin the Pzr.

s_JE
lla100 ] RO

e IChemical and Volume:Control System

Sy ,;);‘-:,A,-;r;_,, ’ % B04 j

parameters associated with operating the Chemi.cal and Volume Control System

Ability to predict and/or. monitor: changes in
controls including: .

RCS pressure and temperature

(A) Correct - water is an incompressible ﬂund in a sohd cond|
in large variations in-pressure. - :

T

tlon, small variations in inventqry»(c}:hargi_ng / IetdoWn.ﬂows) wilt result © -]

CVCS LP

11-CV-XL-01
RCS Fill and Vent ’ 3! BwOP RC-3




Chemical and Volume Control System (CVCS)

Two (2) minutes foilowing a reactor trip with a loss of off-site power, which of the following motor operated valves will NOT have power available?
{Assume no operator actions)

1CV8104 "Emergency Boration Valve" T LA BT

1CV112D "Charging Pump Suction from RWST Valve” s BT i B e T O e i e

1CV8105 "Charging: Pump to Reactor Coolant Sys Isolation Valve": + ST e T T el et e L e s
d.||1CV8109 "Positive Displacement Pump Recirc Valve" -

= ile]
21 11O
3
b=}
jt
©
>
.
=1
@,
= 1o
3

nzChemical and Volume Control System

Knowledge of bus powsr supplies to the following: It e e - I CRPUNEF VAL, B
MOVs

(D) correct - the only non-esf powered MOV in the list. 1 CVv8109 is powered from 133V1 (A B C) mcorrect these are ESF poWered
4} valves and will be energxzed following a'loss of off:site by the respective EDGs . W lnngh vl e g

H



The following conditions exist on Unit 1:

- RCS temperature is 340°F
—— - RCS pressure is 345 psig
- Pzrlevel is 54%

- 1A RH train is being aligned for shutdown cooling
- 1B RH train is aligned for injection

Shortly after placing the 1A RH train in the shutdown cooling mode, the NSO notices RCS wide range pressure and Pzr level decreasing. A Field
Cperator on rounds informs the NSO that the 18 RH pump suction relief valve sounds like it is lifting. :

Which of the following describes the possible cause of this event? (Evaluate each response separately)

15188098, RH TRN to RCS Cold Leg Injection valve, was inadvertantly closed

1CV131, Letdown Pressure Control valve, was left in AUTO when the 1A RH Pump was started

1RH8716A, RH Disch. Header X-Tie valve, was left open prior to starting the 1A RH Pump

1RH8701A, RC Loop A to RH Pump Suction valve, inadvertantly closed due to an instrument failure

Vel| B | [Cognim

[k3.01 ]

(Residual Heat Removal System

oot ey
§ Lomprenension '

Braidwood 7/19/02|

Knowledge of the effect that a loss or malfunction of the Residual Heat Removal System will have on the following:
RCS . o . o .

{005000K301

(A) Incorrect - closure of the discharge will not increase suction pressure (B) Incorrect - RCS is not solid (C) Correct - per ..
reference, closure of the disch X-tie valve is performed to prevent overpressurization of the idle pump suction header. (D) Incorrect -
U;UDUIC 'JIr l:lC RU \)ubl;\)ll va;vc VV;;I

HUL LAUDT IS PITID W 1196 WIT U1 VIPPUDING LAl

SR

Supérvisory




Residual Heat Removal System (RHRS)

The following conditions exist on Unit 1

Which of the following describes the INITIAL primary system response if the operating RHR Pump trips?

Mode 5 operations with Train A RHR aligned and providing shutdown cooling
RCS temperature is 190°F

RCS pressure is 330 psig

Solid plant ops

RH letdown in service

1PCV-131 controlling RCS pressure in automatic

RCSTempersre RO Pressre
| Ir;crease; === ""vDé&::rééSe‘ ' \
Increase’ T inoreass T
Decrease ' " Decrease . B KR

Increase

Faci

. fComprehension [

lResidual Heat Removal System s

plications of the Tollowing concepts as they apply to.the Residual Heat Removal System:
nt": pressure chahge due'to the relative incompressibility of?wa’tér,ﬂ L =

Plant response during "solid pla

(B) Correct. Loss of RH cogling flow will allow RCS to heat up: 1CV-131 will sense pressure drop'as RH pum
to raise RCS pressure (A) incorrect - pressure will increase. (C&D) Incorrect - RCS will heat up as RH coolin

p is tripped and close - |
g is lost LT




| |Emergency Core Cooling System (ECCS)

The following conditions exist on Unit 2

- Alarge break LOCA s in progress

- RWST level decrease requires the operators to transfer to Cold Leg Recirculation

- 2RH8702A and B, "RC Loop 2C to RH Pump 2B Suction Isolation Valves", are both CLOSED
28188118, "Containment Sump 2B Isolation Valve”, is OPEN

Which of the following actions MUST be performed to OPEN 25188048, "2B RH Hx to CV/SI Pump Suction Isolation Valve"?

CLOSE 2318813 "SI Pump Common Miniflow Isolation Valve" B A T
OPEN 2S18807B "SI/CV Pumps Suction Header Crosstie Valve" " T ATt S ey s g S foni
OPEN 2CS009B "CS Pump 2B Sump Suction Valve" R ST Ty

@ CLOSE 2518812B "RH Pump 2B Suction from RWST Isolation Valve"

[ooeoookaTT_ ka7 | |
3 { ’ }Emergency Core Cooling Systern

Khowledge of Emergency Core Cooling Systeni design feature(s) and or interlock(s) which provide for the foltowing:::
Safety Injection valve interlocks :

{A) Correct - closing either (2S18920-AND 2518814) or closing 2518813 satisfies the rest of the interlock to open the RH crosstie..;
2RH8804B. (B,C,D) Incorrect - none are in the interlogk Circuitry » sl o aaes et I

e L e e . P TG

2BwGP 100-1A3 -




Pressurizer Relief Tank/Quench Tank System (PRTS) g

The NSO has noted an increasing level in the Pressurizer Relief Tank (PRT).

Which one of the following RELIEF VALVES might be discharging to the PRT?

1CV8118, Charging Pump discharge relief valve -

1CV8117, Letdown line orifice relief valve. -

[1€C9426A-D, RCP thermal barrier refief valves -

1518856A/B, RH Pump discharge relief valves™ ..t~

i Ability to monitor automatic operations of the Pressunzer Relief Tank/Quench Tank System mcludmg
Components which discharge to the PRT e

(A)Incorrect - 1CV81 18 relieves to the VCT
Sump. (D) Incorect - relieves to the. HUT "~

P&ID oo

M-64 sheet 5

43




{ Component Cooling Water System {CCWS) [

] A leak in which of the following components will result in an automatic closure of 1CC01 7, "Component Cooling Surge Tank Vent Valve" |

Seal Water Heat Exchanger

. Spent Fuet Pool Heat Exchanger

N . - bt

v Letdown Heat Exchanger " :

Waste Gas Compressor Heat Exchanger.; .-

f

7/19/02|

- |oos e

Knowledge "of‘the'physical connections and/or cause-effect relationships between.Component Cooling Water System and the .
following, " o SorIeeons: CLFE : S 00Ng ' e

o2,

Leakage Sourcrés
|{Attach B~ T ]




rediagnosis |

With Unit 1 operating at 100% power, the following events occurred:

- Areactor trip, coincident with a loss of Instrument Bus 114
- All systems responded as expected after the trip

| | With NO operator actions, 5 minutes after the trip Steam Generator water levels will be ..

-1 HIGHER than normal post trip response due fo a delay in ISOLAT!NG AFW ﬂow and the’ Redragn08|s procedure 1BwEP ES-0.0 should be: A
used. I Rt , s ey e

HIGHER than normal post frip response due to a delay in ISOLATING AFW ﬂow and the Redragnosrs procedure 1 BwEP ES- 0.0 should NOT -
be used. . . L. R T .

LOWER than.normal post trip reésponse due to DECREASED AFW ﬂow.and 1he Redtagnosrs procedure 1BwEP ES-0.0.should. be used:fHe s

d:| | LOWER than normal post trip response due to DECREASED AFW flow:and the Rediagnosis procedure 1BwEP ES-0.0 should NOT be used.

‘ Knowledge of the:- mterrelatrons between Redlagnosrs and the followmg 3 2
Facility's heat removal systems, including primary coolant, emergency coolant the decay heat removal systems and relahons
between the proper operahon of these systems to the operahon of the facnhty :

lose after ﬂow is sensed: through them Thrs reduces thed :
of AFW vrce 2 Use of redlagnosrs is: Ilmlted to those

LTa

ﬂow confrol’ valves t
esponse to Justone i

[Aloss of instbus 114 wil cause the B traim of A

Loss of Instrument Bus ; || 1BWOAELEC-2 _ . ||TableD ]
Rediagnosis H1BWEP ES-0.0 ] Purpose L

SN § WY § O

irect From Source

2001 Bwd NRC




LOCA Outside Containment

“~—~11 - Classification has been made
TSC/OSC is being manned
- NARs and ENS notifications have been made

The operating crew is responding to a LOCA outside of containment. Because of elevatin
Director has classified the event as a Site Emergency. The following actions have been initiated / completed:

g Aux Building Radiation levels, the acting Emergency

- ERDS has been activiated
The NEXT action for onsite personnel will be to perform a Site (1) per procedure - 2) 2
(1) ' @
Evacuation EP-AA-113 Personnel Protective Action_s
Assembly EP-AA-114 Notifications
Assembly EP-AA-113 Personnel Protective Actions

Evacuation EP-AA-114 Notifications

7/19/02|"

EPE

S TR R TN ]

PENITRI E

(C) Correct - the assembly of personnel is the next action to be performed (before the evacuation). This is accomplished under EP-
AA-113 for onsite personnel (A) Incorrect - assembly must be before evacuation to give a full accounting of all onsite personnel (B)

1, 4 n BB £ 2k B BB T o BB BN A, A,
THLUNICUL = UG aSSTITIUNY 15 UGTIGHITEU 1AV Y T SOOI S

first

A Kok, 42, s i I NS, A, NS LA
11 UCaId Wit UNane 1iouicasons A\ BN SUU S ASSTITIONY 15 115U

Personnel Protective Actions

Attach 4 & 5




{ LOCA Outside Containment

While performing 1BwCA-1.2, "LOCA Outside Containment”, under what condition. would 1SI8835
closed after being repositioned?

"SI Pumps to Cold Leg Isolation Valve", remain

RCS pressure is increasing

[81 pump discharge pressure is increasing

Pressurizer level is decréasing s

Knowledge of the reasons for fhe following responees as tHey apply fo'LOCA Qutside Containment:

Normal, abnormal and emergency operatmg procedures associated wnth (LOCA Outsnde Contamment)

1BWCA-1.2

Ce T
L

~".;lt




Pressurized Thermal Shock ]

The following conditions exist on Unit 1
- Steam generator 1A tube rupture has occurred
- Crew is performing the initial RCS cooldown step of 1BwEP-3, "Steam Generator Tube Rupture”
- All RCP's are OFF

11 - Loop 1A Tc indicates 180°F

The STA has reported an ORANGE path on RCS Integrity.

The Unit Supervisor should () because 2)

(1)

~ Remain in’ 1BWEP'3_U"1“ the secofd, . -
RCS depressunza on is Compiete EINE

V I'mmedlately transition 10,1 Bw
"Response to Iniminent PT&™

Transition to 1BwFR-P.1 as soon as o ;;Cooldown in 1BWEP-3 takes priority

the initial cooldown is complete ~~~" ™ over {BWFR-P.1
Remain in 1BWEP-3 until the appropnate ) An RCP will be started in 1BwEP-3
SGIR recovery nrncedure is selectad. : . :

Application+ 1 {E

er 1BwEP-3 Cau_uon pnor to step"G and Note prlor to step 28' (B) Incorrect Sain
this’ tame 1wy Incorrec ame caution stafes to'wait uniil compla

| ]1oowo [

|

[SeR _ — hnees o [sepe2s ]1036

S—

e

Assessment of plant conditions, procedure selection




Pressurized Thermal Shock |

Which of the following reflects the intent of the major actions performed in 1BwFR-P.1, "Response to Imminent Pressurized Thermal Shock"? |

N i it

Increase RCS cooldown rate and decrease RCS pressure

FETOR -
G R IR e

7/19/02}1

EPE

JoowEoskzoz  JEkaz | R

E: | Pressurized Thermal Shock v L .

Knowledge of the réasons for the following responss‘as they apply to Pressurized Thermal Shock: .
Normal, abnormal and emergency operating procedures associated with (Pressurized Thermal Shock). L e

[{(C,D) incorrect - increasing the cooldown rate increases the thermal stresses. (B) incorrect, increasing RCS 'pressuré increases the

stresses (A) Correct - reduces thermal and pressure stresses, per 1BWFR P.1 - S GG g

Response to Imminent PTS

|| 1BWFR-P1 o

>
-3
S

| j13-22

Response to Imminent PTS

}{ Background Document P-1

6

2001 Bwd NRC




fNaturaI Circulation Operations

If operated within TS limits, all of the following preclude the hot fuel rod in the core from undergoing DNB during a loss of forced coolant flow

accident EXCEPT;

- | Natural Circulation Operations

e

Ability to determine aﬁd 'inie}pbet ﬂwe‘follov{r'ihg a

s they apply to Natural Circulation Ope'raﬁons;;:x»-- G

g

Adherence to appropriate procedures and operation within the limitations in the facility's license and.amendments. .

(AiB,DY incortect - per. TS basis each ‘protects against DNB.on loss:of force

ed-flow. FQz 3.2.1; QPTR'3:2.4, DNBR 3.25 (C) cofre

1|response - does-not'préclude DNB on a.loss of flow accident, TS Basis 3

1

22230 |

|

Tech Spec and Basis knowledge

=S




| [Natural Circulation Operations

! Which of the following describes why it is important to run CRDM fans when performing a natural circulation cooldown? ]

Provides the heat removal mechanism for the vessel head area

Prevents erratic indication of SR instrufnents - ;

Aids in natural circulation flow through the RCS

Knowledge of the mterrelahons between Natural Clrculatlon Operatlons and the foliowmg

Facility's heat removal systems; including primary-cool: mergency‘coolant, the decay heat removal systems and:relation
between the proper operatl Y of the,ve systems to the p f th e facmty

13

S—

EP-0SefiesLP . . o0 EPXLO1 - R |
" Natural Circulation Cooldown -~ = IHBWEP ES-0.2: -1 - . [{Step22RNO ~ |14

e B I

=3
o)
Q
o

1999 Bwd NRC




¢ | [Natural Circulation with Steam Void with/without RVLIS |

The following conditions exist on Unit 1

- 1BWEP ES-0.4, "Natural Circulation Cooldown with Steam Void in Vessel (Without RVLIS) Unit 1" is in progress
- RCS Temperature is 450°F

‘ - RCS Pressure is 800 psig
S| | - RVLIS is NOT available
- Charging and letdown flows are matched

With RVLIS NOT available to monitor for void growth in the vessel, which of the following combined indications can be used to verify the presence of
a void when letdown flow is increased > charging flow? ; x :

.JRCS pressure will (1) and Préssurizer level

(e )

() oy

' Increase - 7 Increase "

Increase
Decrease " Décrease
“|lDecrease. Increase

or the followmg as they apply_ Natural;ClrcuIatlon w:lh Steam Void i Vessel W|th/W|thou
Operatmg behawor charactenshcs of the facnllty ! ; '

(D) Correct - rapidiy i |ncreasmg preSsunzer Ievel durmg the RCS depressunzatlon isa 31gn that vo. aref
|{system.: Pressure decreases ﬁund ﬂashes to steam dlsplacmg pzr Ievel (A&B) mcorrect pre sure dec ‘a

Nat Circ Cooldown w/o RVLIS 1AWOG | ]

1C ] |

! 1BwEP Es- 04 || Note - step 8 f17
Background Documents {1 1BWEP ES-0.4 v l{Step 8 i{33
|

I




{Steam Generator Overpressure I

The following conditions exist on Unit 1

- A spurious closure of all MSIVs occurred while operating at 100% power

- The reactor was manaily tripped by the operators and immediate actions of 1 BwEP-0 were performed

. - Recovery operations are in progress utilizing 1BWEP ES-0.1, "Reactor Trip Response”

S | - The STA has identified a YELLOW path overpressure condition on 1C SG with pressure at 1240 psig

- Checking 1PM04J, there is no steam flow indicated on the 1C steam generator

- All other steam generators and plant safety systems functioned as designed : .

- During subsequent repairs the unit has been holding in Mode 3 for the past 20 hours Y

The condition of the 1C steam generator is reportable to the NRC because: -
a. | | The plant eXceeded a safety limif =7

T

’ !Applica'tion I |Fi

7/19/02]

DI

2.2[
tor Overpressure

e

e and pressure’ nly. (B) Safety valves ari  only. ;he'ﬁz'i
barrigrs would result’in’ a Site Emergency whichwe

P . . DT o,
¥ AU O\ MITODUIT Al | £t POy i

safety valvés,
FETIor ;u, S\‘l llL’l_l» Gy

- above the lift. setpoint

;lc:lﬂ;ﬂv “l\v;l putcv ] l;Gl I\{Q’ <
IFMS safety valve whicl

oS O

i

Functional Restoration proc SG Overpress ' [[1BwFR H.2 ST | A D AawoG e T
FR H.2 background document JIFRH.2 - T {{FR-H.2 - }{2-4 11 S ]
Exelon Reportability Manual JILS-AA-1110 || SAF 1.11 |{39 | | !




Steam Generator Overpressure

The following sequence of events has occurred on Unit 1;

- Reactor has been manually tripped due to a secondary system malfunction :

- 1BWEP-0 has been performed and a transition made to 1BwWEP ES-0.1, "Reactor Trip Response”

- The STA has idenfified a YELLOW path on the Heat Sink Status Tree for steam generator pressure

11 - The crew has entered 1BwFR-H.2, "Response to Steam Generator Overpressure”

- The crew is preparing to dump steam from the affected steam generator

- The US reads a CAUTION that does not allow releasing steam from a SG with a narrow range level of greater than 93%

Why shouldn't the crew dump steam from the affected SG if NR level is >93%7?

May cause ‘an uncontrolled radiation release since it is likely that the steam generator is ruptured

Z Will be inéffective |n lowering SG pressure since the SG water is likely sitbcooled

Will cause a rapid pressure drop in the RCS, potentially resulfing in a safety injection

7119/02]

[OOWE13K202 [[EK22 | [30] olip

I l Stedm Generator Overpressure

» Knowledgé of the interrelations between Steam Generator Overpressure and'the following® - -

Facility's heat removal systems, including primary coolant, emergency coolant; the decay heat removal systems, and relations -
between the proper operation of thesé systems to the operation of the facility. - i 1k

(B)-Corréct - per FR-H Series backg: olind documents: (A} Tncor eét:‘,_r_\q_in’:cﬁgétiép‘sj?i"re,
oceurred. (C) incortect - at 1235# and RCS Tave post tr e PORV or

en Lol Ao l3,
I ML UUIS G UGS QAU VBT T

i

1BWFR-H.1

Response to SG Overpressure - -

Background Documents - N soifonns | Caufion 112 - e’ ]




High Containment Pressure ‘ e DI

While performing actions of 1BwFR-Z.1, "Response to High Containment Pressure”, what steps are taken to limit the peak pressure rise in
containment in the event one of the steam generators is faulted?

'z

Al four RCFCs are started in Fast Speed upon entry 'tb‘vv.'l BwFR

Feed Flow'is isolated to any steam generator that is depressurizing in an uncontrolled manner :

Fe . XS

[Aux Feedwater Flow to all stéam geriératdrsiis”ﬁr'ottl'éd§dowh to 46.gpm - per steamn gernierator.,

| | All steam generators are allowed to completely depressurize before exiting 1BwFR-Z.1

Knowledge of the interrelations between High Containment Pressure and the following: . S
Facility's-heat removal systems, including primary coolant, emergency coolant; the decay heat removal systems, and relations

' between the proper operation of these systems to the ‘obe‘ratibnbfthe facility.
(B) Correct - per step.6 of FR-Z.1. {A) incomect - RCFC's.are-never rur
the fans‘(C)~incq(r(a:c_t'.‘7_~AFW‘is’ only throttled to-45 gpmy if

NULUS P CSSUNZEU USTU

o A
P CAILNIY &, 1)

SR

Response to High Cnm

; e . | ;,7 ]




lHigh Containment Pressure

1BwCA-1.1, "Loss of Emergency Coolant Recirculation", is in progress when a RED path is identified for containment pressure. 1BwFR-Z.1,
"Response to High Containment Pressure”, is entered imm ediately and containment isolation is verified. The operators then operate the containment
spray system according to the directions found in 1BwCA-1.1, instead of 1BWFR-Z.1.

Under these conditions, 1BwCA-1.1 takes precedence over 1BWFR-Z.1 because the 1BWCA-1.1 pump operating criteria;
S

Knowledge of the reasons for the followmg responses as they apply to High Containment Pressure
Normal, abnormal and emergency operating procedures associated wrth '(High Contalnment Pressure)

(C) Coyrect - spray operation requrrements are; elaxed to allow consery rvati n-of. RWST water inventory (A) incorrect - -CS is; not
maxrmlzed but reduced (B) mcorrect - 1. 1 cnte» e .; ictiv wing no- CS pumps if all RCFCs are ‘available and runmng

Caution © .-

1BWCA—1.1

step 9 - table. - .~ :

ditorially Modified




Containment Flooding

Alarge break LOCA has occurred on Unit 1. The crew is currently performing steps in 1 BwEP-1,
following conditions existed when the STA made his initial scan of the Status Trees:

- Pressurizer level was 0%

- Containment spray had automatically actuated. Cnmt pressure was 12 psig and decreasing.
~~1| - Containment rad monitors 1RT-ARO20 and 1RT-AR021 were in ALARM.
- Containment floor water level indicated 65 inches.

Which of the following procedures must be entered to address the above containment conditions?

"Loss of Reactor of Secondary Coolant". The

1BWFR-Z.1. 'Responsé to High Con'taii'nmeht’ Pressure

1BWFR:Z2:. - R’es'p‘on.seﬂtb Containment Flooding

1BWFR-Z.3 - " Response to High Containment Radiation Level -

1BWFR-1.2..4....-Response to Low Pressurizer Level

S

| Containment Flooding

;| | Ability to determine and interpret the following as-they apply to Containment.Flooding: -3 »

gt

Facility conditions and selection of appropriate proce

dures during abnormal and emergency operations.:

1i(A) Incorrect - cnmt pressure is <20 psig and not reqi:f'ir'eqétp,b'ef identified for en

inches. THis'is an ORA

Ire is <2 , fiied for entry by the STA. (B) Correct - fiooding entry. pt is 64
NGE endpdint and the highest in the conditions present:.(C).Iricorrect - Rad-monitors in ALARM is‘a: -

Significantly Modified




[High Containment Radiation

The following conditions exist on Unit 1:

- A small break RCS LOCA occurred 45 minutes ago
- The reactor was successfully tripped and Sl actuated
- RCS pressure is 900 psig and i increasing slowly

RCS temperature is 500°F and decreasing slowly

- Pzrlevel is 25% and i mcreasmg slowly
- Containment pressure is 4 psig, decreasing slowly from a peak pressure of 22 psng
- Containment radiation levels are steady at 2.6E5 R/hr

- All S/Gs are intact with NR levels at 27% and increasing slowly ORI i
- The operatin crew has erformed all applicable steps of 1BWEP-0 and have transntloned to 1BwEP 1,

Wthh of the following statements is true concermng the current plant con |t|ons.

"Loss of Reacter or Seqpn‘dar’y\Co !

2

Total Aux Feed Flow may be throttled back to less than 500

T

Ablllty to operate and /or monltor the followmg as theyapply to H|gh Contamment Radlatlon

‘Components, and. functions of ntroj and safety systel
autorpatic and. manual features

OAS steps 3,6, 7

[100WO |

|

|




c [Pressurizer Level Control System (PZR LCS) i

Which of the following Pressurizer level channels is NOT density compensated, making it read lower than actual level at normal operating
temperature and pressure?

LT-459

[Craso

LT

LTae2 "

Knowledge of Pressunzer Level Control System deS|gn feature(s) and or mterlock(s) whlch'provu:ie for the followmg
Densﬂy compensanon of PZR level ©




Pressurizer Leve! Control System (PZR LCS)

What single or combination of Pressuri

zer Level Channels, if failed, will require an additional Tech Spec entry for Post Accident Monitoring (PAM)
Instrumentation, LCO 3.3.37

LT-459 alone

-

(7459 and LT-460

[UT-460 and LT-4627,

LT-462 alone ..

fPressunzer Level Control System ,

Knowledge of the effect of a loss or malfunctlon on: the follow
Function of PZR level gauges' as postaccident monitors -

117S3.3.3 requirés 2 channels operable. LT-459; L T80 and LT- 461.ar¢ used for PAM:instrumention, 2 of these '3 channels 1

] moperable will requnre entry into Conditon B.for PAM 3: 3,3, (B) is cotrect . v

ing will have on the Pressunzer Level Control System :

1BWOSR3.3.31 - © - ||Data Sheots




Reactor Protection System

Given the following plant conditions on Unit 1:

- The reactor was at full power with all systems in a normal, automatic lineup

| | - The reactor tripped on a |.O-2 S/G narrow range level condition

- Reactor trip breaker B (RTB) did NOT open as expected

With NO operator action, the steam dumps will open on a signal from the (1) controller and will control Tave at (2)

PR

1)

|{Planttrip ™~

b.] |Load reject

Load reject

Plant trip

eI

| ]K;.o3 ]

| Reactor Protection System

Knowledge of the effect that a loss or malfunction of the Reactor Protection System will have on the following: - - -

SDS - . . el s e

RTA arms the steam dumps in the plant trip mode: (A&D) are incorrect as dumps will only be armed for the load rejection

(>10%)

A 4w

Temperature will be controlled within a 3°F deadband - in this case from no load Tave. (C) is then correct. (B) Is incorrect ..

Operator Big Notes =~ o ][Ms-4 : ' | I e |

!

Direct From Source




ic | { Reactor Protection System

Which of the foliowing reactor protection system trips serves as a BACK-
that the allowable heat generation rate (kw/ft) of the fuel is NOT exceede

UP to the Power Range Neutron Flux - Hi
d?

gh trip and is designed to ensure

foTdT

OPdT

Pzr low pressure ~ ¢ i

RCS low flow

- Knowledge of the operational implications of the. follo

Power density* :

o1




Engineered Safety Features Actuation System (ESFAS)

The following conditions exist on Unit 1-

- ARCS LOCA has occurred.
- Safety Injection and all ESFAS equipment has actuated and is functioning as designed.
- The Emergency Director has declared an ALERT condition exists

- The crew is performing the actions of 1BwEP ES-1.2, "Post LOCA Cooldown and Depressurization”
- No CSF higher than YELLOW is in effect
- Annunciator 1-6-B7," RWST LEVEL LO-2" has just alarmed

Which of the following actions shouid be taken? : IR

A Site Evacuation should be ordered AND the people directed t;ﬁ assemble th the New Training Building

A plant announcement should be made warning pérsontiel to restrict entry into the Aux Building due to potential high radiation

The event should be reclassified as a General Emergeﬁcy AND 'the NRC, State and local-governments notified immediately.- "k

' Protective Action Recommendations (PARs) determined AND State and local governments notified within 1 hour following evaluation

fKnowledge of system status criteria which require

the notification of plant personnel.

(A) Incorrect - No radiological safety. hazzard warrenting evacuation fs'in progress. (B) Correct - Switchover to recirc may cau

e vels I e aux building. (G) incorreat - No General Emergency conditions have been met. (D) incorrect - PARS

s sirs,
TSYUNIGU U1 a OEIGi an I‘_IIIGIHGII\JY

Transfér (6 cold leg récire. B 1BWEP ES1 2 = J[CAUTION [
Generating Stations Emergency Plan || GSEP - Braidwood Anrex. .- - [|Inifiating Conditions  [[3.4 {16 o]
Emerg Classifications & PARs ~~ J[EP-AATTT ” ] B [[1-167 7] j

1 Editorially Modified

| Other Facility

2001 Prairie Island NRC




Engineered Safety Features Actuation System (ESFAS)

Unit 2 is presently at 90% power and shutting down due to an extende

d loss of Instrument Bus 214. All systems are in automatic when a loss of
reactor coolant occurs. When pressurizer pressure reaches 1829 psig

on 2/4 channels, which of the following will occur?

| Automatic S| will accur. Train A ECCS equipm\enﬁt will automatically start. Train B ECCS equipntent mustbe manually started..

st L ; nebdibe il

e

e E e s ey SR B i B e 4 Ve o

[Automatic Sl wilt oecur. Train A'and Train B ECCS equip'mehtv will automatically start when Sl

iS autoratically-attuated.

Automatic SI will NOT occur. Traiiv A'ECCS equipment must be manually started. Train B ECCS equipineiit cannot be started.

7/19/02]

k2o ] B

|Engineered Safety Features.

Actuation Systema .. -

Knowledge of bus power supplies to the foﬂowiné:
ESFAS/safeguards equipment control = 7.

o

AENY i

te) and will nét ato Start -+

8! will automatically actuate, b_otﬁ trainé. Tvrzva:i,n. B ESF ads-However have IOS.t the relay(energize to actua
as designed. They can'be manually stairted. (A),Correct (B} incofrect - SI will '

fart (C) Train B willnot

. actuate; T‘r"av_iAngB will not.aut

Ak B, Tt 41 .
QU DAFL (I L HICOITGUL = 1 1GITE M Wil autu dant;




! fengineered Safety Features Actuation System (ESFAS) f

Concerning the Engineered Safety Features Actuation System (ESFAS), there are (1) channels of narrow range steam generator level
instrumentation on each steam generator which inputto ____ (2) independent safety trains of ESF.

) ) B

| Engineered Safety Features Actuatlon System "

Knowledge of the operatlonal lmpllcanons of the
System

: There are 2 mdependent trams of ESF (A&B). Each' ail
|igenerator for ESF purposes (TS 3.3. 2) (C) is ohly corrett

st -

—-—

ESFLP R i | TR e
TechSpecs ~ + -~ <777 e llLco

@
w
o
—
w




Rod Position Indication System (RPIS)

The following conditions exist on Unit 1:

- Reactor power is holding steady at 1x10e-8 amps during a normal reactor startup
- Individual and group position indicators show all control bank D rods at 120 steps withdrawn

When the NSO begins to withdraw control rods to raise reactor power, the IR NIS indication suddenly drops by 1/3 decade and continues to
decrease at a negative (-).25 DPM. There is no significant change in RCS Tave. The control bank D step counters now read 121 steps for both D1
and D2 groups. DRPI indicators for rods D-12, M-4, and H-8 indicate 0 steps. All other rod postion indicators (DRPI) are unchanged.

Which of the following has occurred based on these indications?

e

| The individual rod position indicators appearito. have failed, more thar & single dropped rod would have.resulted in a reactar trip ™

I

| [The control bank D group 2 step:counter has failed, it’sho’u[d_.als'o'reéd 0 steps if thié rods in this.groupdre fully‘inserted. - .5

Either the control bank D group step ¢ouriter or' 3 DRPI indicators have failed, not enough information. is provided to determine which

7/19/02]

Knowledge of the phys:cal connections and/or cause-effect relationships between Rod Posmon Indication System and the fwollowmg
NIS - . )

St

Indications provuded arg'consistent mth mulnple dropped rods ,(A) is correct (B) mcorrect the reactor ‘does not tnp ifrom neg rate -
| (C) mcorrect group:counters'are: demand mdlcat s only: (D) |ncdrrect glven NIS response- DRPI: or group demand icounte ‘

DOV WOSOTI 7 St <
Y] mucpcn STV EHGUU G NG

Abnormal Ops- Dropped or Mlsahgned Rod - "'|I1BWOAROD-3 - Symptoms. - - ] T J110150

Bwd Big Notes ) __ |lRD-8 s L0 {| DRPI Indicatons I 2 e ]

ditorially Modified

w |




| [Nuclear Instrumentation System

Which of the following describes the effects of a short unintentional emergency boration on the reactor at 75% power. Assume that control rods are
in MANUAL. )

Reactor power initially decreases causing Tave to decrease. Reactoripower then increases to approximately the initial value::

Reactor power initially decreases causing Tave to increase. Reactor power then:increases to approximately the initial value.

[015000A107

Evo

ZNuclear Instrumentation System % A fm5 j

operating the Nuclear ln‘strum'e.r_lt’abtipn _System:con_trols PRI

.

Ability to predict and/or monitor ghangg»‘g_ip'_pg_ija_‘m'etg_rws'a SOCi
including: )

Precautions




: fNuclear Instrumentation System

The following conditions exist on Unit 2:

- A normal reactor startup is in progress
Reactor power is steady at 1000 cps
- PR NI channel N-41 has failed low

- Operators have completed performing 2BwOA INST-1, "Nuclear Instrumentation Malfunction” for the failed PR channel

Seconds later the control power fuses on PR channel N-43 both indicate blown

Which of the following describes the next action to take:

] [Verity all rod at bottom fights LT

Maniually reinsert all control bank rods - 7

‘ Manually reinsert all control:and shitdown-banks:> -

Complete the startup.to <P-10'using:only IR instruments

7/19/02}4

Knowledge of the effect of a loss or malfunction'd

P
Ay

1i‘the following will have on the Nuclear Instrumentation-System: ' #r,
Bistables and logic circuits I R, o

automatic trip 6n"PRinstrimentsis active, even at

blocking of SR

|1 is correct. Candidates'iay confuse 2 PR.channel failures with P-10. actuatiori and: ‘instrunientswhich:

< indictaed PR power..SR ins&uméﬁté are de-energized due to P-10. pickup

ke !

2 . S, ek, -
MIDUGUIVID \ L\ L T [HTAUDIIG UL 1 TG 1G0T R A R L S

K




Non-Nuclear Instrumentation System (NNIS) . f

’Whlch of the followmg Main Control Board recorders provides the operator with the option of SELECTING specific channels for frending? j

1LR-930' RWST Level

“1PR-937 ‘Containménf Pressﬁui"e :

+ 't Ability.to manually operate and/or momtor in the control room:::
Recorders . - Sl

(A:B,D) have no. capablh
APMO4S s il

~ MCB‘:_Layout ‘ : ‘
fsewicte — o o IntewexCor

vl




[In-Core Temperature Monitor (ITM) System

The In-Core Temperature Monitoring System is utilized as part of the Power Distribution Monitoring System (PDMS). As such, the MINIMUM number
of Incore Thermocouples required to be OPERABLE is (1) with greater than or equal to (2) detector(s) per core quadrant.
=1 —(2)

g T .

Y : o ¢ I g
fKnowIedge of limiting conditions for operations and safety limits.

‘TRM:3.3.h requires 17 with greater than or equal to perquadrant. (C) Correct

Lt




IIn—CoreTemperature Monitor (ITM) System ) L . . . S f

A Loss of Coolant Accident has occurred, core exit thermocouple (CETC) temperatures are reading 690°F and increasing.

Which of the following describes the expected res

ponse of the CETCs as the Reactor Coolant System and core exit temperatures continue to
increase. (Assume no core cooling is present)

w4 | The CETC's will indicate ..

=

lower than actual temperature above 7005F, and will stop indicating altogether as temperatures e’xceed.1200'°F. .

accurately up to 1800°F, and can be used for fr’ending'purpose’s'u.p 10:2300°F;

: higher than actual temperature above 700°F, and cannot be relied upon foraccurate indication: above 1200°F. -

accurately up to-1200°F, and will fail completely above 1800°F:

Knowledge of the phy5|cal connectlons and/or cause- effect relatlonsh|ps between ln~Cp 'TemRergaﬁu ek Monitor System and the
followmg . : 3 :

11-IT-XL-01




Containment Cooling System (CCS) |

The following conditions exist on Unit 2:

- The reactor is at 100% power, steady state

- 2A and 2C RCFCs are running in high speed

- 2B and 2D RCFCs are in standby

- A reactor trip and Safety Injection occur due to a large break RCS LOCA.

Which of the following describes the low speed start response of the RCFCs after the Sl signal is received?

All four RCFCs start 20 seconds after the Sl signal

2A and 2C RCFCs start 20 seconds after the Sl signal, 2B and 2D RCFCs start rmmedlately

All four RCFCs start |mmed|ately after the SI signal

2A and 2C RCFCs start immediately after the Sl signal, 2B and 2D RCFCs start 20 seconds later

=

7/19/02]

Ability te manually operate and/or monitor in the control room: T L L o
CCS fans

i Fans already running in slow speed will remain running - none are in this example All high speed breakers trip (2A & 2C) After a20
second time delay, slow speed breakers close on non- running fans. (A) correct response

‘1

“11 Bwd Big Notes || Containment Cooling HVP-3 ] |5 ] |

11




[ Containment Cooling System (CCS) ]

The following conditions exist on Unit 1:

- A small RCS LOCA has occurred

- The crew is performing 1BwOA PRI-1, "Excessive Primary Plant Leakage"

- Containment pressure is 2.9 psig and i increasing slowly

RCFC 1C low speed breaker auto Sl closure relay failed and was declared inoperable
- Annunciator 1-3-E5, "RCFC LOCAL CONT", is LIT.

RCFC 1Cis in LOCAL control at the RSDP and running in HIGH SPEED

Which of the following describes the available operation of the 1C RCFC in the current configuration if containment pressure contmues to rise to0 4.0
| psig?

The' hvgh speed breaker will automatlcally trip, the low Speed breaker ‘CAN'ONLY be closed from the RSDP 20 secdﬁds’ I"afer;

: & [022000G431

b

RCFC LOCAL CONT mdxca e that the h:gh speed breaker for the RCFC is in Iocal control A
unaffected by the Local/remote swntch '(C) is ¢orre -( : d 3pi

lllwllcbl lllyll dPTTU Ulcar\c 21 ulp I g

{trip; 1PMO6J low speed dperation is available:

Annunciator Response procedures § BwAR 1-3-E5 -

vaOTE
T
|

R US| S




[Containment Spray System (CSS)

l Which of the following valves is interlocked with OPENING of the 1A CS Pump Sump Suction Isolation Valve, 1CS009A?

1Si8809A RHR Cold Leg Injection Isolation Valve

b.||1SI8811A 1A Containment Sump Isolation Valve

1CS007A 1A CS Pump Discharge Isolation Valve

I 7/19/02]
'§Containment Spra [lo26 .
Knowledge of the physical connections and/or cause-effect relaﬁonsili

ps between Containment Spray System and the following:

ECCS

Interlocks for opening 1CS009A are: 1SI8811A Open, 1RH8701A Closed, CS to Open.(B) is only
are not in interlock circuitry and are incorrect ) . R e

AR

correct answer. (A,C,D) valves

CSLP |[11-XL-CS-01 1 [[16 I ]2

S.CS1-08-A |

Bwd Big Notes J{Containment Spray .-, I|CS-1 | |15




[ Containment Spray System (CCS)

The following conditions exist on Unit 1:

- A reactor trip and safety injection have occurred due to a large break RCS LOCA
- All ECCS equipment functioned normally upon receipt of the Sl signal

- Five (5) minutes after the SI was received, Containment Spray (CS) actuation setpoint was exceeded
- Train B of CS started as designed

- Train A of CS did NOT auto start and could NOT be manually started from the Control Room

RTINS .

Which of the following annunciators, if received JUST PRIOR to reaching the CS actuation setpoint, would result in the above status for CsS?

1-21-A4_BUS 133X/133Y FD BRKR TRIP

[22-A4" BUS 134X/134Y FD BRKR TRIP

[Erate 08 e BT

1-22-A10 BUS 132X FD BRKR TRIP .

l Braidwood

000K202 "
i

7/19/02]

tio

Knowledge of bus power supplies to the following: R TR

o s

MOVs, 3

RYUS

rSupply is 131X1, For C
£ be opef butwe are‘not in-recircyet. (C)is

1| Interlocks - fo auto start 1CS019 must auto 6pen, Powe

Power supply is 131X5. To start in'recirc, 1518811Amu

S'to bemanually started, 16500

7A‘mustbe.closed:

; K P ‘. = e
DENITuLC danl b D ANGU T ITIGATTCUL = 1TUIT 651 JUWST SUITSS:

only correct.answer.(D)- :

[CSlesson Plan

11-XL-CS-01 .

o

Bwd Big Notes Containment Spray . .




nydrogen Recombiner and Purge Control System (HRPS) {

Under normal plant conditions, opening the Post LOCA Hydrogen Momtormg outside suction and dlscharge isloation valves, 1PS228A/B -
1PS230A/B, is accomplished in the Main Control Room from R )] » and indication of containment hydrogen concentration wili normally be
displayed on the 2) scale.
M (2)
\\‘«_‘

[1PM113"Unit 1 Containment Isolation Panel

OPMO02J Unit Cbm"rnon_ ventilyétién_'Péﬁél -

7/19/02]

j oz

W

nydrogen Recomblner and Purge Control System

Ability to manually opefate and/or monitor in the control room: ; o »
Location and operatlon of hydrogen samplmg and anaIyS|s of contalnment atmosphere mcludmg alarms and mdlcatlons

(D) Cotrect - Controls and indications for 1P8228 :229;-and 230A&B walves are all located on the:Containmerit: lsolatron Pane
1PM11J. P8343 and PS344 are normally selected toiindicate onthe LO: range (B&C) Inborrect controls are not: Iocated »on

Y T St
UI IVl\lLU \I'\’ IIIWIICbl = llUlIllﬂlly DUIC\;I.CU w I—V 1Y

ey

BWOP PS-g = -




Containment Purge System (CPS)

The following conditions exist on Unit 1:

- Reactoris at 100%, steady state power

w11 - Containment purge is in progress and is being performed under BWRP 61 10-13T1,

"Containment Release Form"

filter change

- During the release, Health Physics requested 1RE-PR0O01 be placed in purge for a

Which of the following actions must be taken prior to placing 1RE-PRO01 in purge to
comply with the requirements of BWRP 6110-13T1 and RETS 2.2-1a7?

Suspend the containment release of radioactive effluents via this pathway

Obtain continuous samples of this pathway with auxiliary sampling equipment

Restore the monitor to operable status before the next 30 hour sample is required

| | Verify that Cnmt rad monitor 1RE-AR011 is operable and continue the release

e 1[B8

7/19/02]

1029000A204

2o ]

3

| Containment Purge System

procedures to correct, control,

[[20 ]

Ability to (a) predict the impacts of thevfdvllov'vihgiqn thé Containment Purge System and (b) based on those predictions, use. :

or mitigate the consequences of those abnormal operation: -

Health physics sampling of containment atmosphere

this pathway if this oceurs. (A)

isolating 1RE-PR001 renders the noble

Correct. (B) incorrect - this is an allowable option only for the iodine and particulates functions of

=, : . N . P s .
VIANSTE WU L VL) TTOUNTTULL S U TUOUS SANIPIGS are U ICYUINTGU. (L7 H IOl T GUL = SHUMILIUIULIY AU T 110 T anowou,

gas activity monitor inoperable. RETS 2.2.1a requires immediate suspension of purging via..

i -

ODCM RETS - Gaseous effluent monitoring

RETS 2.2-1a

Containment Release Form

|[BWRP 6110-13T1 I[B

©
] e [ SRS § 5
~

similar to recent Bwd LER event

g /




A ;Containment Purge System (CPS)

The following conditions exist on Unit 1:

- An RCS LOCA occurred.
- Operators are currently performin

g steps in Post LOCA Cooldown and Depressurization, 1BwEP ES-1.2
- Containment Mini-Flow Purge Ex

haust and Post LOCA Purge Exhaust fans are aligned and running

Which common mode failufe will resultin BOTH the Mini-Flow Purge Exhaust Fan AND the Post LOCA Purge Exhaust Fan tripping?

Closure of 1VQO05A, Mini-Flow Purge Exhaust Inside Cnmt Isolation Valve

Closure of 1VQ058, Mini-Flow Purge Exhaust Outdide Grmt lsolafon Vales

st i e

£ 1iia Sy

[Manual actuation of delligein the ﬁoSt LOCA Purgé Filter Umt e

High alarm on the Cnmt Purge rad monitor, 1RE-PRGOT. <

[ 1B

[029000(5449 R

Abilityrtoipe{fo'l_'m Wi

controls,

diate operation of system components and .

ia

haust faniand the:post

LOCA purge ;e'.x.haus'

. (C)Incorrect - this action will auto close

LS LIS AW BN NAD 1N aGuoiniaue QALY

Q003 whic -

>

N



fSpent Fuel Pool Cooling System (SFPCS)

. 1l

If a leak develops on the discharge of the Spent Fuel Paol Heat Exchanger while

the cooling loop is in operation, the Spent Fuel Pool will lose a

MAXIMUM of 1)
the @) .

o (1)

(2)

before the FC Pump loses suction. Using BwWOP F

C-11, makeup water will be added back to the Spent Fuel Pool via

14 feet

4 inches

: ;;Ir:Vo.lurﬁe‘Cohtroi Tank (VCT)

Desir

TZinches 7 “Refusling Water Storags Tank (RWST). -

:+i+ iMolume Control Tank (VCT)

7/19/02{}

Ability to'(a) predict the impacts of the following. on th

) on the. Spent Fuel Pool Cooling System and (b) based on those predictions;:
procedures to correct, control, or mitigate the consequences of thos e 8

‘use

Abnormal spent fuel poo| water level or loss of water level -

(A)Correct - the pummp Stiétion has stops 4 feetb
[{Incoirect - the 4'inches relates 1o the anti-sipt

elownomnal water I6vel. The RWST s amavailable sou
:S‘FF’.'t;dpling'diSchar'ge'.to‘metpbpl:f‘Thq-’VﬁT.'alsq_ is‘not an‘available';

er level. The' RWST:is aniavailab e__so‘ufq'e ofgné_keﬁb@atér; {B) :

bt

)

:, P e L "
VU UL IHanRsupy wWaitci «

Incorrect - the VCTis'not

cren I

UG pUur

Spent Fuel Pool Level Adjustment Proc

11-FC-XL-01

Spent Fuel Pool Cooling Lesson Plan

[|fig 51-13

5,6 }




Fuel Handling Equipment System (SHES)

!What prevents raising an irradiated fuel assembly out of the Spent Fuel Pool using the new fuel elevator?

' Controls for the new fuel elevator will only travel in one direction~there is no upward motion available

oty 3.0 T A R 4 L T S g

| Fuel Handling Equipment System s rem

Ability to monitor automatic operations of the Fuel Handlin
Loadlimits "/ oriaidn . e

(C) Correct - the Upward'r'i;otioﬁvinteﬂbck'js to prevent raising spent fuel,out of the SFP;-maintaining

At i . R = : i .
YWILF WIS 1 ISW 1UCH GISVALUr . \L f HRANICUU U D 1S UL MUV ArQ- U U SR WIS VEIIL Udi ay ) iriG

ihe :réquired depth of water.. -
roverthe SE for shieldihg’j‘c’once’rﬁs; {Ay lncor‘reetr.ffthe}‘r]e.w'fpe[j elgvator_:doe%;travel upwa[ds§(B)a4Incorreq§ -there .i.s.j!'!v_o.f&_’q;f’?te!"QCk’\-

A V) 3 AW ol
HIY U A IGWETI g oG Ty

A
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{Fuel Handling Equipment System (FHES)

Unit 1is in Mode 6 and has commenced core off-load. The following conditions exist:

- 1B EDG is OOS for overhaul

- 1A FHB Exhaust Filter Plenum is aligned and in service

- Containment mini-purge system is in service

Fuel Handling Building Radiation Monitor, ORE-AR055, is 00S

Fuel Handling Building Radiation Monitor, ORE-AR056, alarm circuitry has just failed. IMD is troubleshooting.

Which of the following describes the required ACTION, if any, to be taken in order to allow core off-load to continue?

No'ACTION is required, fuel movements may continue uninterrupted :: =

‘ Core off-load can'NOT be 'ci)nducted until at Ieéét one 6f-the':FHB.’rad mOnitors-.ié repaired:: '

O

Fuel movement may continue for'up to:7.days while restoring one (1).FHB rad monitorito o
Plenum is aligned in the Emergency Operating Mode e e ‘

peréb!e status’provided 1B FHB Exhaust Filter
R I T ITILIe S S I [N

Fuel movement may. be conducted indefinitely provided an appropriate portable monitor is provided and

the 1A FHB. Exhaust Filter Plenum is
aligned in the Emergency Operating Mode :

S0 faee

[4 ] [Bx R

Braidwood

- 7119/02]

~|ke.02 F

f Fuel Handling Equipment System

‘Knowledge of the effect of a loss or malfunction on the foilowing will ha
Radiation monitoring systems . © o e

ve'on the Fuel Handling Equipment System: . ;e

PR

{A)iincorrect- per TRM 3.3.0,'with-2 channels inop'mustplace 1-FHB Vent in emergency méde and

f ‘provide portable monitor.or stop -, ]
difuel movenients. (B)Incorreet = may move:fuel with-vent alignment and protable:ménitor.(C) Incorrect -need. fo also place portable- .+
lllUllll\.:ll-, an e IRVIRE e T Fre T v X i ¥ :

Y1y Al A FIVITE- VR Y
account. ;

A ) AT ST G ACUUT S NG T

il
[Fuel Handling (P v NAFHXL0T ™ i
Tech Requirements Marnual - HTRM 330 . | }1.2 ] |




| Main and Reheat Steam System (MRSS)

[Prior to start up following completion of A2R09, the Unit 2 Main Steam Isolation Vaives (MSIVs) were tested to ensure a closure time of < 5 seconds
and that each MSIV actuated to it's isolation position on an actual or simulated actuation signal. The basis for performing these surveillances was to

limit or mitigate all of the following EXCEPT:

Accidents that could result in offsite €Xposures comparable to 10CFR100 fimits

' The potential for uncontrolled RCS cooldown and positive reactivity restart accident

Total mass and energy release into containment on a HELB

A turbine overspeed condition following a generator trip at power

1]

0390006225 225 | [R
.. "

[Main and Reheat Steam System

UL R e )

Mty

' [Knowledge of bases in technical specifications for limiting conditions for operations and safety limit:

(A,B,C) Incorrect - these are not exceptions - they are basis statements for MSIV operability. (D) Correct - Credit is not taken for -

MSIV operability to protect against turbine overspeed.




Main Turbine Generator (MT/G) System

The following conditions exist on Unit 1:

- Reactor power is 80%, steady state
- All systems are in automatic control

- One Main Steam Dump valve, 1MS004A, fails 100% open due to a valve positioner failure.

What is the expected res
the excess steam flow?

ponse of the plant due to the steam dump valve failure AND what action can the operator take from the control room to stop

| | Turbine load will décrease by approx. 3% Al
either Bypass Interlock Switch to OFF/RES

ND reactor power will’ remam constant The operator can. stop dumplng excess steam by takmg

SRR et by

e e

' Turbine load will remain relatlvely constant AND reactor poWer wnll mcrease by approx 8%

The operator can stop dumplng excess steam:b
1taking the Steam Dump Mode Selector Switch to STEAM PRESSURE. : Lt e RS P UE AR

Turbine load will detrease by approx 3% AND reactor: powel'.will.r,emain constant:: T
the Steam Dump Mode Selector Switch to STEAMPRESSURE. - " -wbs i e s,

Turbine load wiil remain relatively constant AND reactor power. wull mcrease by approx. 3%. The operator can stop dumplng excess steam by
taking either Bypass Interlock Switch to OFF/RESET. :

' D Coan !Application [

}Main Turbine Generator System - T e A

E

Ability to (a) predict the impacts of the followmg on the Main Turbine Generator System and
procedures to correct, confrol, or mmgate the consequences of those abnormal operation:.

Steam dumps are not cyclmg prOperIy at Iow load or stlck open at hlgher Ioad (lsolate and use atmosphenc rellefs when necessary)

(A) lncorrect turbine 1oad will:remain relatlvely oonstant w:th IMPIN (normal at 100%): Reactor power will then increase:dueto -
increased steam ﬂow (B) lncorrect selectmg Steam Pressure Mode will not close ‘the steam dumps if thefailure is- m the valve's

K pua-uuucl \\J/ lllWllc\.d. \ecc I'\lxu, \IJ’ uu Iulllc Ivau !b (SAPTLLC . IVIHEIII lclauvcry buualalll. vvlul Hvis ll\,

willi |ncrease due’ 5w, and either, Steam Dump Bypass Interlog
. dumps (traln A&B) :

d (b) b based on those predlctlons use

lcabt\.ﬂ a4
i

Bwd Big Notes 7 _lims-4 }|Main Steam




i

Main Turbine Generator (MT/G) System e e ]

Once every 31 days, each of the 12 extraction steam nonreturn check valves are tested by observing freedom of movement of the weight arms on
each valve. This testing is performed to ensure:

Steam line breaks which occur olitside the Auxiliary Building are positively isolated

Flooding doesnot-oceur in feedwater, heaters; limiting the-ability t5irestart following:a reactor frip:
L R N .__.,;_ : L g s ;A‘x‘i.:,

. | Excessive overspiged of the turbine does not oceur fol

L T

nerator

SIS

lowing a-turbine.ge

B ;Knowledge of bases in technical speifications for limiting conditions for operations and safety limits:: .
| Nonreturn check valves (12) are part of the furkiing overspeed protection circuitry and thus protect the turbine from overspeed
following & normal turbine trip; specifically from‘steam:flashing in feedwater. heaters fromreentering.the MT.. (C)ls correct. (A

5 3 v sl . P d . - P
QIS 1IVL UIDLUDDICU. A QLS UL pal LWl G UASTS S LTINS OV S SPCTTU PGS,

R R

Tech Specs - TRM »
Old Tech Spec Basis Doc , -

}ITSR3.3.9.2 T _ ;
i || Turb Overspeed - {36 1| - | T

B 3/4 3-6

SRO | |TS Basis ‘ |




Main Feedwater (MFW) System

The following conditions exist on Unit 1:

- Reactor is at 100% power, steady state
- All control systems are in automatic
- Instrument Air is lost to one feedwater regulating valve, 1FRV-510

If no action is taken in response to the FRYV, which of the foll
operator?

owing describes the response of the plant AND followup action required by the MCB

"TURBINE TRIP ABOVE P-8" trips the reactor- All M
Isolation AUTOMATICALLY occurs.

ain Feedwater Pumps AUTOMATICALLY trip. Operator must srmply VERIFY Feedwater

[BZ] [ 'TURBINE TRIP ABOVE P-8" tips the reacior AII Mam
close all Feedwater Isolation Valves.

Feedwater : umps rfidst be. MANUALLY tnpped in. EP—O Oprerator must MANUALL

T"S/G 1A LEVEL LO-2"
Isolation Valves.

tnps the reactor All Mam Feedwater Pumps AUTOMATICALLY tnp Operator must MANUALLY close aII Feedwater

e

"S/G:1A LEVEL LO-2" trips the réactor. All Main Feedwater Pumps must be: MANUALLY:tripped in EP-0. Operator must simply VERIFY::
Feedwater Isolation AUTOMATICALLY occurs. ’ i : ) )

3| [ Ability to (a) predict the impacts of the foIIowmg on the. Mam Feedwater System and (b) ba
to correct, control, or mmgate the consequenc s of th e abnonnal operation:

Fallure of feedwater reguIatmg vaIves

(D) Correct ‘FRVs'fail closed on'loss® of air. SG IeveI will:decreaseito the-lo

initiates FW isolation: (A&B) Incorrect FRVfaIIs cIosed Ievels decrease (C) Incorrect L

N T R T
cho Illlualc 1YY IDLauunl

<2 1 ¥ip setpoint. Lo-2 1evel:does not trip:the: MFPsr P4

’ Annuncnator response proc S lIBWAR 1-112A8 L - - R L |18E |

Bwd Big Notes T T [FWA




Main Feedwater (MFW) System

At 50% power on both units, the Steam Generator programmed level for each unitis:

Unit 1 Unit 2

33.0%.

50.0% i

[

60.0%;:

Ability to momtor automatic operatlons of the Mam Feedwater
Programmed levels of the S/G .

Systemincluding:

M-FW-XL0




The following conditions exist on Unit 1:

- Preparations are underway to perform a reactor startup per 1BwGP 100-2, "Reactor Startup"

- Steam Generator levels are being maintained utilizing tempering line flow via 1FW034A-D and 1FW035A-D
- When testing the reactor trip breakers per step 13 of 1BwGP 100-2, 1FW035D did not automatically close

- 1FW035D was manually closed by the NSO and the condition reported to the Unit Supervisor

- All other feedwater valves responded as designed

Given the above failure, per Tech Specs the reactor startup will .

Be ALLOWED 6. continue with BOTH TFW035D and 1FWO34D Controlling t

it's required position, thé safety function will not be ‘challenged. "

1ot

b, | Be‘ALL‘OWEb to continue, ho eyér, J}FWQ.?SD’“mUst, tj_g:}deé!é;r,eid inoperable and closed with power removed from its valve
is'then allowed to'di:ieratje“fﬁ'd:e,ﬁrli“!'tgly in this configuration.”” .

: I AP |

leakage in.the evént of an'accidént.

NOT be allowed to continu-e because BOTH valves in this line must be OPERABLE to ensure pésmve lsola_fgion and prevent containment out

SR i

| NOT be allowed to continue. In addition to 1FWO035D being inoperable, the Aux Rela
inoperable which precludes any future Mode changes until repaired. * .

| D o1 | @ _| |Comprehension l _

y function of feedwater isolation must be declared

[Braidwood - .- | [ 7/19/02}

SYsS

[Bis ] [REVailk [34 9]

[Ability to recognize indications for system operating parameters which are entry-level conditions for technical specifications, N -

(A) Incorrect - in order to perserve the safety function, 1FW034D must be closed with power removed - single failure. (B) Correct - < 1+
113.6.3 does notrequire mode reduction if the required action is completed within the. ime allowed. (C).Incorrect - one valve may be
] h"’l-.’?‘?"’i‘? !:”;Um‘mmwm;w T v.:.|c| UG i - = TR T

the aux relay function has not been affected. .

3.3.2 ESFAS Funct 5




fAuxiliary/ Emergency Feedwater (AFW) System

(1)

The FIRST signal to automatically start both Aux Feedwa
operating level through (1)

% on Unit 1 and (2)

(2)

ter Pumps on each respective unit is received as st
% on Unit 2.

eam generator level passes from normal

fAuxnhary / Emergency Feedwater System

Know!edge of the physxcal connections and/or cau

: followmg




y [Auxiliary/Emergency Feedwater (AFW) System

The following conditions exist on Unit 1:

- Areactor trip / turbine trip has occurred

o] -

- The crew has transitioned out of 1BWEP-0 to 1BWEP ES-0.1,
Step 2 is being performed, "Maintain RCS Temperature Control”

"Reactor Trip Response”

All steam generator pressures are at 1050 psig and decreasing slowly

All steam generator narrow range levels are <10%

- RCS temperature is 553°F and decreasing slowly

Which of the following actions is required to control and minimize the cooldown of the RCS?

7 Mamtam maxifmum AFW flow until steam generator NR Ievels are >25% th decrease total AFW ﬂow to 500 gpm.

iAuiniary/ Emergency Feedwater System' s

Knowledge of the physmal connections and/or cause-e
followmg o .

RCS -

per. 1BwEP ES-0. 1 R step 2 RNOV Mamtam total AFW
restnc’uons are place on AFW. ﬂow rates (B) Corr

flow >500 gpm untiNR levels» re>1 0% in at: Ieast one SG. Then'no further
) lncorrect 25% Ievel & 500 ) gpm are téo hrgh (G} 1ncor‘rect ‘canno

V 70 \U[ IIIWIIC\;l WI"IUI. IWUUG

SuLU I'\I vv, lluvv \uuu 9pll| G l\l\ |cvcla alc T A\ /O,

1BWEP ES.0.1 © Step 2 RNO | ]

Editorially Modified




A.C. Electrical Distribution System : B . - I

Aloss of all AC power has occurred on Unit 1. The crew is performing 1BwCA-0.0, "Loss of All AC Power", and is preparing to cross-tie to Unit 2

using a limited crosstie to ESF Bus 241. DG 2A is supplying the bus. You have been assigned to monitor ESF Bus amperage as loads are restored
on Bus 141.

(

Which of the following loads will draw the largest running amperage?

[1AMCR Chilier

TARCFCiizaniy;

1 [1A SX Pump =

[1ACvPump

Ability to'monitor automatic: operatlons of the A.C. Electrical Dlstrlbutlon including:
Vital ac bus: amperagf i

(A) Incorrect - chiller draws 47 amps (B) Incorrect RCFC draws
draws 156 amps (D) Incorrect=11A CV draws 63. amps‘

Loss of All AC - Contmgency Pracedure

[1BWCA-0.0 steps 21,40,18,24 | 100wog1]
Loss of 4KV ESF Bus

1BwOA ELEC-3 . Istep5attachA ERES |

i N | R | R

Qs




,A.C. Electrical Distribution System

Areactor frip has just occurred on Unit 1

The automatic bus transfer (ABT) failed to operate for Bus 156

Which of the foliowing loads is now unavailable?

1A Motor Driven Main Feed Pump

b.]| 1A Startup Feedwater Pump -+ -+ oo e

1A Condensate Pump

% 1A Heater Drain Pump

7/19/02]

Knowledge of bus power supphes to the followmg

Major system Ioads

(A) Correct - powered from 156
from 157

(B) lncorrect -'startup FWP fnom 159 (C) Incorrect - 1A CD/CB from 159 (D) ‘Incorrect -1AHDP ...«

-1 AC Distribution LP

11-AP-XL-01

29,30

12

2001 Bwd NRC

Qe




D.C. Electrical Distribution System

Which of the following describes how a Reactor Trip Breaker will respond to a LOSS of 125 VDC control power? (Assume the breaker is closed
when the loss of control power occurs)

Trips OPEN due to loss of power to the SHUNT caoil. ' S Lot B

Trips OPEN due to loss of power to the UNDERVOLTAGE coil : B IR T

is NOT capable of tripping on a SHUNT trip

d. | [is NOT capable of tripping on a UNDERVOLTAGE trip

T

7/19/02]

| 063000K201

2o ] R

[D.C. Electrical Distribution

Knowledge of bus power supplies to the following: T
Major dc loads o I R

A. Incorrect because the shunt coil is normally de-energized. B. & D. incorrect beause the undervoitage coil is supplied with 48v
power from SSPS . : : . : - e e

Electrical Prints 20E-1-4030-RD6

Solid State Protection System J|1M-RP-XL-04 i

Material Requ

I

2000 Bwd NRC. 1998 Calloway NRC Exam

<1




Emergency Diesel Generator (ED/G) System

EDG to 500KW by going to I )]

(1) 2)

When synchronizing an Emergency Diesel Generator to an energized ESF bus, immediatel
on the Diesel Generator (2)

y after closing the generator output breaker, load the

Raise Lt Governor Adjust Control
Raise .+ Voltage Adjust Control ;.o
Lower : "~ Govemnor Adjust Control

IEmergency Diesel Generators

mc!udmg

[ Ability to predict and/or monitor changes in parameters associated with'operevt‘i_ng:the Emergency Diesel Gerleretqrs‘

(B) is correct (A) Incorrect Iowermg DG Speed will decrea
incorrect - adjusting the voltage eontrol will nat affect DG loa

se load appro ching the reverse
ding': :

BWOP DG17 .




Liquid Radwaste System (LRS) |

’What TWO conditions will INDEPENDENTLY cause automatic closure of Liquid Radwaste Release Tank Discharge Key Locked Valve 0WX3537 ]

‘ Low circulating water blowdown flow and high radiation sensed in the CW.blowdown flow. .

b' Low circulating water blowdown flow an‘dhigh radiation: sensed in the release header-

' High release header flow and high radiation sensed iri the release header-

High release header flow and high radiation sensed in the CW.-blowdown flow

. Ability to-manually operate and/or monitor in the control room: .-
Automaticisolation | = - - : 8

1} Per BwOP WX—526T?I’,‘(VB') is only correct'c'dmbfha’
Vi ; LRI b e

Y

tion provided

iy

1999 Bwd NRC




| Liquid Radwaste Systemn ({LRS)

job?

An operator spent 30 minutes in a field of 150 mr/hour lining up to transfer the contents of one liquid radwaste monitor tank to another. He said later
that if he had 'preplanned’ his work he could have been finished in 20 minutes. How much dose could have been avoided if he had preplanned the

e .| |50 mrem

1125 mrem

12.5 mrem

| 10.5 mrem

I

. f[ 5.03

|068000K503

7

| Liquid Radwaste Systemn

Knowledge of the operational implications of the following-concepts as they apply to the Liquid Radwaste System:: .
Units of radiation, dose, and dose rate : LTI b ey 3

150mrem / 60min x 20min = 50mrem if done in 20 minutes. Savings of 75-50

=25 mrem (B) Correct

Heaith Physics / NGET

Rad Protection LP

o l]




| Waste Gas Disposal System (WGDS)

[Which of the following REDUGES the

possibility of an unintentional radicactive release to the atmosphere from a Waste Gas Decay Tank (WGDT)
relief valve lifting?

OGW014, Waste Gas Dlscharge valve will cIose automatlcally on detected hlgh radlatlon in the dlscharge header lsolatmg the rehef path RIS

A The waste gas Compressor dlscharge pressure is automatacally hmnted o less than the WGDT. relief valve pressure setpomt

WGDT inlet valve closes automatically on high pressure |solat|ng thé'on-line WGDT and directing flow to the standby WGDT .

Knowledge of the effect that'a loss or malfunctlon of the Waste Gas Di
ARM and PRM systems L

sposal System will have onrthe followmg

(D) Correct - tanks are automatically switched én hlgh préssure. (A) incomrect - all- rehefs discharge: downstream of OWXO14 so the
relief path is not isolated- (B) Incorrect - dlscharge ista the plant vent (C) incorrect« d:scharge of the compressor has no affect on
TS STTHOT \mvsaﬁ%'f) N T " -

1 Gaseous Radwaste LP

TR e 11-GW-XL-01 R
Bwd Big Notes " " T B JIRWer ” ST I

1 Editoriatly Modified

1999 Bwd NRC

o[



fArea Radiation Monitoring (ARM) System

simultaneously reach their actuation setpoints.

Which of the following would AUTOMATICALLY occur due to this condition?

[Radiation levels in the Fuel Handling Building INCREASED causing BOTH Fuel Handling Incident radiation monitors (AR055 and AR056) to

1+ |B Train'FHB Charcoal Booster Fan starts, then A Train FHB Charcoal Booster Fan:starts.: -

|8 Train FHB Charcoal Booster Fan will start ONLY 1f A Tram Trae Faod 1o St

1 A Train FHB Charcoaerooster Fan starts, then B Train:Chéi‘coal Booster Fan startsxre #tnsn

Gt e A Train FHB Charcoal Booster Fan will start ONLY if B Train has failed to start.

T Ability to-monitor automatic operations of the ARM systemvincluding:
Changes in ventilation alignment PRI R

[SRRIE R

" i o

|| position, an interlock preventing the start of AT

1A Incorrect: Damperinterlocks. prevent both trains from. starting. B Train.gets a-start signal first. When it starts, it's dampers .. .,

——n . e, w
TR IGINIAT N DL, L AU UL . . j 5 DR

rain.'B. Incorrect - it is the reverse of D, the correct'answer. C. Incorrect =B

Norse Notes Aux Bidg Vent

-
-
w
b
[4]
3]

SystemLPCH43A "+ - ] e e b ]

:
i

[ Facility Exam Bank ]

2001 Bwd NRC

1oL




Area Radiation Monitoring (ARM) System

The detector for 1RT-AR011J, Containment Fuel Handling Incident Train A Rad Monitor, has failed causing the output of the monitor to go high.

Which of the following automatic actions will occur as a result of this failure?

OVAD4CA, Fuel Handling Charcoal Booster Fan is started

1VQO04A, Containment Mini-Flow Purge Supply Isolation Valve is closed

1VQ003, Post LOCA Charcoal Filter Isolation Valve is opened

1VQO03C, Post LOCA purge exhaust fan is started

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

Containment ventilation isolation

generated. (C&D) Incorrect - these receive no auto actuation signal from any rad monitor.

{A) Incorrect - this fan is started via AR055856 ékids, not AR11J or 12J- (B) Correct - this is part of the cnmt isolation signal

BwAR 4-1AR011J

RM-11 annunciator response

Bwd Big Notes - Cnmt Purge JjvP-2

0%




Circulating Water System

The following conditions exist on Unit 1:

- Aloss of all Circulating Water Pumps has occurred due to excessive grass collection in the
intake bay.

. - A reactor trip / turbine trip was manually initiated by the operators.

N - During performance of 1BwEP-0, a SGTR occurred on the 1B steam generator

- The crew transitioned to and performed actions contained in 1BWEP-3, "Steam Generator
Tube Rupture"

- The RCS cooldown and depressurization steps to equalize RCS and ruptured SG pressure
have been completed : :

- Slwas termmated | and the cr
method to.use "

- While mvestlgatmg cooldown options, RCS subcoollng was lost

-2 Additional ECCS pumps ha ve been: tarted: and aligned, but subcoohng is not recbvenng

'nvestigating the appropriate post-SGTR cooldown

Which of the following procedures must be used to continue the post SGTR' cooldown and recovery actlons from this pomt’7

JABWEP-3 "SGTR" must be. continued until.conditions exist for estabhshmg RHR. shutdown. cooling 1-;

1BWEP ES-3.1, "Post-SGTR Cooldown Using Backfill" must be uséd quickly to recover Pzr evel and subcooling .:

1BWEP ES-3.3, "Post-SGTR Cooldown Using Steam Dumps" must be used as this is the prefe(red method of recovery

Go to Appropnate Post-SGTR Coo[d wn 0
here W|thout a transutlon (B) lncorrect OAS and step Z'of ES-3 uire. yansmon to CA 3.1 wnth the loss of subcoolmg (C) N

] VGQUU“I CAlle L\l ubc dLealn uuin

cooldown procedure.

each procedure's OAS and step 2 in each post-SGTR

1BWEP-3 gsmpss&OAs

|EOPS - SGTR
Post-SGTR Cooldown procedures } 1BWEP ES-3.1 & 3.3 I step 2 & OAS
EP-3 Basis J| Background Docs 1|ES-3.1step 2

SRO } Assessment of condltlons selection of appropriate recovery procedures ‘




Fire Protection System (FPS)

,Which of the following Fire Protection subsystems is used to provide coverage for the 1B Auxiliary Feedwater Pump?

Knowledge of the physmal connectlons and/or cause-effect relahonshl

ps between Fire Pmtectlon System and the followmg
AFW System

1-FP-XL:01"

(05




Fire Protection System (FPS) |

iln which ONE of the following areas is water NOT used as the primary fire supression agent? . ]

MPT/UAT/SAT transformers

Upber Cable'.Spreading Rdom‘ .

PRt b LTI

i Hydrogen Seal Oil 'L)'nifs’

Ventillation Charcoal Filters -4

1086900K503 ' BE

/Evolution Title | |Fire Protection System

1Knowledge of the operational implications of the following: concepts as they apply to the Fire Protection'System:. -
Effect of water spray on electrical components.  u-hcowo B : : s

(O




| | Generic

| In accordance with the Pre

-Job Briefing Checklist, which of the following is NOT one of the 4 Key Questions asked? I

What are the Critical Steps in this task?

What are the Error Likely Situétions? KR ‘

What Defenses are'we relying 'on?'

.| [Who is in Charge of the evolution?

Lt

11 (A,B,C) Incorrect all 3 are included on. the pre
1} Correct answer - itis NOT included.

Job brief checkhst The fourth .é

HU-AA-1211

(o) |




Generic

include:

RP Tech

In accordance with BwAP 320-1, "Shift Staffing",

NSO

the MINIMUM shift staffing requirement to comply with Tech Specs with BOTH units at power

7/19/02]

Shift Staffing =~ *:

e 112 faa . o] o
I Tech Specs ||5.22 {{ Organization [|522  |faes [ I

J | | J I

| Significantly Modified

2001 Bwd NRC

TS Admin 5.2.2

(03]



( _'

- ] f Generic

In accordance with OP-AA-101-110, "Reactivity management Controls"

controls of the reactor if under the direct supervision of the licensed Reactor Operator?

» which of the following NON-LICENSED individuals can manipulate the

An individual enrolled in a approved training program

ITA System Engineer during surveillance testing

el

Braidwood |

1194001G109

T

_7119/02]

T

«__ | [GENERI]

iAbiIity to direct personnel activities inside the controt room.

T

| {and directly supervised by a licensed

1}(A) Correct < per the reference; misst “ensure trainees manipulating reéactivity-controls are-e
individual” (B,C,D) are then Incorrect ..

nrolled in an-approved training

R N

%

Reactivity Manégement Confrol . ;i1

Reactivity Management Control LP R |

e

S

1 Editorially Modified

2000 Bwd NRC 1996 Bwd NRC

(R




Generic I

The Unit 1 NSO is throttling 1AF013A, S/G 1A ISOL VLV, to adjust AFW flow to 75 gpm. In doing so, he has operated 1AF013A TWO (2) times in
the last 10 seconds.

“~1 {The NSO is now limited to operating the valve (¢} times in the next 50 seconds to prevent (3)

(1) )

3 Overfeeding the 1A SG

@ :

Overheating the valve motor D : . S

4 Overfeeding the 1A SG

&

Overheating the valve motor

7/19/02}

i -

==y

fAbility to explain and apply all system limits and precautions.

f | Per BwOP AF-5, starting duties for MOV-AFO13(A-H) is a max of 5 fimes w/l a one minute period. Prevents overheating the valve -
|| motor from excessive starting currents. (B) is only correct answer. : I T R T o AT,




Generic

The following conditions exist on Unit 1 following a refueling outage:

-] - RCS temperature is 120°F.

~11 - Rcs pressure is 50 psig

- All reactor vessel head closure bolts are fully tensioned

- Preparations are being made to enter 1BwGP 100-1 , "Plant Heatup”

- The following RCS chemistry sample taken 1 hour ago has been handed to you for your review:
Disolved Oxygen = 180 ppb :
Chloride = 160 ppb
Fluoride = 130 ppb

(N is/are outsidé allowable valus(s) for current plant conditions arid miist be corected t6 énsure ™~ * {2

. (1) LI L (2) o
@ | |ONLY Oxygen Structural integrity of the RCS e
Chloride AND Fluoride Specific activity is minimized . R
Fluoride ANP Oxygen Specific activity is mihimized
ONLY Chloride ;... . , e Structural integrity of the RéS .

[

[LTE

[194001G134

o

194?4 .1M;;

oo J[GENERI] L

§Ability to maintain primary and secondary plant chemistry within allowable limits. -

{(A) Incorrect - O2 has no limit in mode 5. (B) Incorrect - Fluoride is within aII_owablé iimiis (<150 ppb) (

) lﬁébrréct - boﬁ 02 énd '
Fluoride are within limits (D) Correct - Chloride is out of limits - > 150 ppb. Also, TS basis is for RCS integrity, not RCS activity

. .
IGVEID

£ , Re /
TRM - RCS Chemistry || Tech Requirements Manual 1{3.4b [{34b-4 |1 |
Reactor Coolant LP }{11-RC-XL-01 HIES ||35 [ 11 13 [
| TS Basis (old) [ITs ||Basis j13/445 |[A92 |

qu

| | Facility Exam Bank | ignificantly Modified

2000 Bwd NRC

TS and Basis knowledge question ]




. fGeneric

The following conditions exist on Unit 1: :

- Areactor startup is in progress following an inadvertant plant trip
- The crew is performing steps of 1BwGP 100-2, "Reactor Startup”

_ .| - All control AND shutdown banks have been fully withdrawn
“~—1] | - Thereactoris NOT critical

N

Which of the following describes the required operator action?

‘ Manually reinsert ALL Control and Shutdown Bank rods -~ -

Manually reinsert ONLY the Control Banﬁklro.ds e

Immediately open the Reactor Trip Breakers -
g [o ]
<o (KB [10d001G20T _ [pz1 ]

7/19/02]

TR
Ability to perform pre-startup procedures for the facili hose controls associated with’ ﬁiant‘equibmerit that
fcould affect reactivity. @ - TR s & s T
Per Attachment B, Contingency for not achieving criticality-with all control rods full

: Jency for not achieving ciiticality with al ully withdrawn. Correct response is (A). (B) is action
for criticality below Lo-2RIL. (C) Ihcdrféét'beééUSé’A[L_rod'_s"m;Jst'be fhsértedl (D) Incorrect - only applies to halted startups‘durin

L
RGVTIC Wweauict MNPV D,

Uz



f Generic

Shutdown Margm L|m|t for Modes 1,.2,3and 4

it B e e

| DNBR - Reactor Coolant System mlnlmum total ﬂowrate L

| {Feedwater pressure differenﬁal pressure program

Control bank insertion limits vs. % Rated Thermal Power

7/19/02]

et

i i(multi-unit) Kriowledge of the design, procedural, and operational differences between units.

COLR ﬁgure 2.5.1

(A) incorrect SDM both 1.3% (B) Incorrect U- 182 -380,900_ " (C) Correct U-1=85-215psid, U-2=80-220psid (D) Incorrect per, i

I[COLR TRM COLR U-1 & U-2 [[coLrR 15517 11~ ]

. . i
Power Ascension GP_ . _|iBwGP 1003 . 11100-3A0 | [{3,2 ]
|

similar to 2001 DC Cook

H3

(==



' Both Braidwood units undergo plant heatup and startups from cold shutdown conditons, Concerning the operation of FWOO0QA-D, Main Feedwater
Isolation Valves, they are opened earlier in the startup process on (1) and must have startup purge logics satisifed before operating by
opening bypass isolation flow control valves FWO043A-D and FW046A-D on (2)

() )

e

| [eENERIT

5

(multi-unit) Ability to explain the Varia
stataciy ana ;

(M) Correct - opened on Unit 1.at ~200°F in GP 100-1. O
|| purge permiissive ckis'(A)is only cofrect answer .

Plant Heafup Procedure.

Power Ascension

1y



3 !Generic - v 4 ]

Greater than (1) feet of water must be maintained over the top of the reactor pressure vessel flange during movement of irradiated fuel
assemblies within containment in order to (2)
\v. (1) (2)

Have sufficient water depth available to remove 99% of the assumed
10% iodine gap activity released fro the rupture of an irradi
assembly L

Provide sufﬁment water volume to allow tlme for the operator to
- reéoghize the' mdlcatlons of a dﬂuton ace [
.95 'delta KIK."

Maintain sufficient water volume as a heat snnk for core coohng in.the.

“*event the operating RH loop fails to provide long term decay hesf
removal . . .

ISR T

e
M-
(=]

Maintain sufficient water above the top of the fuel assemblies to ensure e . Lt
that the radiation levels‘at the operating elevation for fuer handiing
equipment | remalns below 4 mr/hr.

7/119/02|

] |1
[ [GENERI |

TRM R | : : C o H139.e-1 i K | ]
FHLP } [|Ch. 52 | ] |17 |
TS 3/4 9.10 (old) || TS Basis (old) {|Basis }19-3 } {A86 | |
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The following conditions exist on Unit 1:

| | - Reactor was tripped from 2% power during a normal coastdown for refueling
7/22/02 0900 Entered Mode 3, HOT STANDBY
7/22/02 1300 Entered Mode 4, HOT SHUTDOWN
- 7/23/02 0600 Entered Mode 5, COLD SHUTDOWN
7/23/02 2300 Entered Mode 6 REFUELING

to ensure th ‘t

7125/02, 1100,

[7726i02 1300 Short lived fission products have decayed

7/26/02 1300

Decay heat removal ability is adequate

L

7/19/02]" .
C3,
| [GENERI |

: B'raidWood

fKnowledge‘ Of“riewf and spent fuel moVemen't' procedures

TRM 3.9.a calls for 100 hours’ subcntrcal before fugl movements can begrn (7/22/02 @900 + 100 hours (3 days 4 hours) =-
1{7/26/02 @ 1300. TS Basis (old) deﬁnes the basrs as ensunng the short llved ﬁssron products ha ¢ i

LUIILTIN D

Tech Requirements Manual ~ * © " 1K) HESN E ki ] I
Tech Specs (old) ||Basis ’ 113/49.3 j19-1 j1As6 | |
UFSAR ] i115.7 | ] | J

14




Unit 2 is being

deviation from the specified order of (NCTL), while transporting fuel to or from the Spent Fuel Pool or the
New Fuel Storage Vault, requires the approval of (1) AND (2)

(1)

refueled following a complete core offload in accordance with the

Core Loading Pattern supplied by Nuclear Fuel Services. Any
the PWR Nuclear Component Transfer List

before any further action is taken.
(2)

_ ‘ System Engineering Supervisor

Station Nuclear Materials Cus;o;_iian L

Nuclear Engine

[Qualied

[System Engineering Supervisor

... Fuel Handling Supervisor .-z

Qualified

Nuclear Engineer ey . Station Nuclear Materials Custodian

|

G I

Knowledge of procedures and limitations involved in initial core loading.

]| change the intent of the procedures. -

Per BWAP 370-3, (A) Orly correct response. (B.C.D).Incorrect - all combinations

(1
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The following conditions exist on Unit 1:
- Reactor power is 75%, steady state, equilibrium Xenon
- All controlling systems are operating in Automatic
- Turbine Impulse pressure transmitter PT-505 fails to it's 50% value.

Control rods will respond by immediately stepping (1) at 2) steps per minute.

M (2

FREONpONY

A §Knowledge of control fod programmmg

(A) Correct - Tave program is 557°F-586°F, or.a delta of 29°F. At 75%tave is (.75 (29)+557-578 75°F Tref at 50% value is

( 5)(29)+(557)=57 . A7.25°F mismatch exists. Rods will step in at-72 steps/mln with anythlng greater than a 5°F m'smatch
l ICI ~tave. _ g I

'Speed&Dlrecﬁéh ' [ S i i

| Significantly Modified ||

(3




Today's date is November 12, 2002 (4th quarter). You have been assigned to authorize a rad worker to perform a routine task in the Auxiliary
Building for which an estimated dose of 450 mrem will be received. Each has an exposure history this year as follows:

A. Age 46
) Cumulated TEDE dose of 600 mrem
pa— Has a high lifetime exposure record

B. Age 38
Cumulated TEDE dose of 48 mrem
Has 2 quarters with an absent/no dose record

Cumulated TEDE dose o /2,6'0fr:1;rém o
Cumulated SDE dose of 8 Rem to the left hand

mulated TEDE dose of 80 mre
‘Cumulated SDE dose of 15 mrem fo the Upper fofd

Which of the above operators cah be assignéd the'
‘exposure limit extensions?

> task withou é
Worker A

Worker B

Worker C |

(A} Incorrect - High lifetime exposure record limits this worker to an annual dose of 1000 mrem. (B) Incorrect - allowed dose is
decreased by 1250 mrem for EACH absent/no dose record on file. (C) total dose received would remain below the 2000 mrem

S Eerne I . P " £ A
QU BIHIL DG NI U JU TN TIAD 1TUL UGG CALGCUSY AU INEU) L HERANITSUU S THITTOT GHTU TG W O TS T T a TS ycai.

Exposure Control and Authorization ] RP-AA-203
NGET }1Student Study Guide

Rad Protection | | ] |
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iWhich of the following is an SRO responsibility?

B T

Placing the placard "Gas Decay Tank Release In Progress” on 0PM02J prior to comméncing

arelease

e

‘ Performing second verification of the lineup to fransfer a blowdown tank to the -condensate_ storage tank

| @Ewaﬂ

miat e ok g

Knowledge of SRO respon3|b|l|t|es for auxnllary systems that are outsnd th _contro
systems) :

I roo (e g waste dlsposal and handllng

7 A. Correct per reference (B) lncorrect second venﬁer is:not requured 4o be an SR
release’ rate: - (D) Incotrect - 1V is not required to'be done by. an SRO =

BwOP GW-500T1

[

2001 Bwd NRC
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The operator has a lifetime exposeure of 3200 mrem TEDE and an exposure for the current year of 230 mrem.

What is the maximum exposure this operator may receive while performing actions to isolate this leak?

A Site Area Emergency has been declared at Braidwood Station due to a LOGA outside containment. The LOCA is into the Auxiliary Building, a
direct pathway to the environment exists, and limited makeup to the RWST is available. An operator has volunteered to enter the Aux Building to
locally isolate the leak. This action would significantly reduce offsite dose and has all required approvals from the TSC.

5Rem TEDE T T i e e T T T R T T

15 Rem TEI_Z)E

25 Rem TEDE

1150 Rem TEDE

| Braidwood 7/19/02]
PWG i 1[
| [GENERT]
]Knowledge of radiation exposure Iirﬁits and contamination control, fncludihg permissible levels in e’xéess of those authorizéd.w N I '

ljonce in a lifetime. (C) is correct ‘

|{ Per EP-AA-113, Personnel Protective Actions - 25 Rem TEDE'is the emergency exposure limit.'IT shall be voluntary and limited to: -

{[Personnel Protective Actions , JIEP-AA-113 - , 1]4.1.3

Exposure Control and Authorization JiIRP-AA-203 - H4.17

1 Significantly Modified

1z
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Unit 1 is in Mode 4. Containment Purge is in progress using the Mini-purge Supply and Exhaust Fans. While the purge is in progress, 1RE-PR001,
Containment Purge Effluent Rad monitor, exceeds the ALERT setpoint.

Which of the following must be performed ?

MANUALLY stop the containment purge in progress ::

” VERIFY containment purge AUTOMAfICALLY stops™

VERIFY Post LOCA Purgs fiter unit AUTOMATICALLY aligns . -7

MANUALLY align Post LOCA PUrgé filter unit

B AT T SO
Ly Y;"? b i

} Knowledge of the process for performing a co'ntainmént purge..

A. Correct.’. B. Incorrect. The AR011/12 autoisolates:thie purge path, not 1RE-PR001::: C. Incorréct. There is no auto‘alignment ofizi,
the post loca purge filter unit. D. Incorrect. Procedure reference directs stopping purge (vice manually aligning-the filter unit): -

BwOP VQ-6

Cimt Mini-Purge System Opeération .. N L Bt _ : o
JComtVentiP e J|MVPXCOT T N e e |

Material Reqiiired f

I

2001 Bwd NRC

1T
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Given the following plant conditions:

- Unit 1is at 100% power

Unit 2 is at 100% power
OPR0O9J "CC HX Outlet Unit 0 Radiation Monitor” is in HIGH alarm
A confirmed High Alarm has been determined by Chemistry

- The 0 CC HX has been subsequently isolated

The crew should now verify:

' Only 1CC017 is closed and enter the LCO for Unit 1 CC;W' s

Only 2CC017 is closed and enter the LCO for Umt 2 CCW....

[Both 1CC017 and 20C017 are-dlosed and enter the LCO for bath units far GO

| [Both 1CCQ17 and 2CCO017 are closed and do notneéd {6 enter a LCO for either unit

[ 1B

lComprehension [ 1

A [194001G3117 |31 | [RE

7/19/02]

G

a closure signal from the common CC heat exchanger ra
5 g : o

%

Tech Specs .

377 7T

" [{Condition A " ..

11CC HX OUTLET UNIT O

1BwWAR 1-0PR09J - -

[CC System LP

M-CCXL01 . . |

Bl

2000 Bwd NRC Exa

123
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Which of the following conditions would NOT require immediate entry into 1BwEP-0,
inadvertently with the reactor operating at 100% power?

"Reactor Trip or Safety Injection”, if the condition were to occur

Safety Injection actuation on Train 'A’

‘ Differential overcurrent on Bus 157 -

‘ Containment Phase A Isolation on both Train's‘ L :

Loss of Instrument Bus 112 with PR Instrument N-44 failed .

ENERH

S

- {Ability to recognize. abnormal mducatnons for system operahng parameters whi h are entry I
abnormal operatmg procedure N ;

'ndmo s for emergency and

. _|uwncut- I\A MM thulb AN IV&Q U

"Recovery fronin;

(A) Incorrect Rx would trip, entry into E- O is requnred (B) lncorrect Rx would trip-(loss of 2RCS Ioops) ent
(C) Correct™ no Rx trip occurs: enter and perfonn1BwOA PRI-13;" r

ry into E :0'is requ_rred*

Inadvertant Phase A Isolation

1BwOA PRI-13

Reactor Trip or Safety Injection -

| 1BWEP-0

Editorially Modified
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1BwEP-3, "Steam Generator Tube Rupture”,

instructs the operators to maintain feedwater flow to the ruptured steam generator until narrow range
level is greater than 10%.

This minimum level requirement ensures which of the following?

Sufficient heat sink is available for Reactor Coolant System cooldown

i

The ruptured steam generator tubes are covered to promote therinal stratification: . i

The ruptured steam generator does NOT become a hot-dry s_team'*generaior" ;

Radioactive steam does NOT contaminate the main steamlings " i wi

|[2.46

Comprehension [ [

PWG 1

h, .§[GENERl]

ey

]Knowledge symptom based EOP. mitigation strategies. ...~ oo S0 Gy ., i l

IR

EP-3 backgroynd documents -(B) Correct. Prevents ruptured: SG depressurization during upcomihg RCS cooldown steps. (A)s.
i| Incorrect -.the ruputed SG will'not be used for ¢ooldown unless itis the only intact SG.. (C) Incorrect -No'in E-3 mitigation, with

C PRI - . WUESHC TOOON, SOl -, Wt W 5, . P
TRV HINIL W NULUSUUILIC TIVEANU Uy (W 1GUINT Gul = 1aUIUaLuve Sie

1D Al AUy LUIRGININIANCU . UG DIGAtiy f

tor Tubé Rupture - . 100WO' | ;
A ! T e e ] ]

T S = ! e =

Background Documents

Direct From Source |lUsed |

i2s




The following conditions exist on Unit 1:

- Bus 141 is DE-ENERGIZED

Bus 142 is DE-ENERGIZED

- RCS pressure is 2220 psig and decreasing slowly

e} | - Pzrlevelis 31% and decreasing slowly

- Preparations are being made to cool the RCS to 350°F in order to minimize further RCS inventory loss

Operators are performmg steps in (1) and are CAUTIONED NOT to decrease RCS Hot Leg temperatures below 350°F to prevent
(2) -

(1)
B [1BwCA-0.0Toss T AIAC -

] [1BwEP O Reactor Tripor ST -

1BWEP-0 .Regg:"‘to‘r Trip or SXIMI o Accumulator Nitrogen injection

! - 1BWCA-0.0 Loss of All AC Pressurized Thermal Shock qudiﬁons "

[Loss of AT AC LP ’ [[H-CAXL-01 ‘ T 2z 4 I[e f
[ Loss of All AC Power |{1BWCA-0.0 || step 31 |39 | {1C | |
lEmergency Response Guidelines {{ERG CA-0.0 istep 16 1118 J|1c ] |

Significantly Modified

{0
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An emergency call has been received by the Assist NSO in the control room, reporting a large fire in the Turbine Building.

Which of the following is NOT one of the Shift Managers responsibilities while completing the checklist for a Fire/Hazmat Spilt Response?

Verify the Fire Brigade has been notified/dispatched :.:i:::

[Notification of Rad Protection to dispatch personnél 1o the dréa

Assessment of the fire/scenatio and classification for the Emergency Plan™

R

Announcement of the fire aver the plant PA systeni and sounding of the plant fire alarm

I

NERI |

{A-C) are all part of the checklist for the S.Manager 16
checklist.: .+ .- : ; §

iy
||BwAP 1100-16. -

(z1




Generic ]

Alarge Break LOCA concurrent with a loss of containment integrity has been INITIALLY classified as a General Emergency.
The offsite state authorities will be notified of this event on the (1) phone, and the NRC will be notified on the (2) phone.
S (N @)

Green o Red BRI

’ fKnowledge- of thé ehergency plan.
{1 {(A) Dedicated lines in the MCR for NARs is GREEN

- : 5

Notifications : .. 7. -

MCR equipment - T ] e e ] S | A . T

25
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N ()

This condition

The Unitis in Mode 1 when a power supply problem in the Annunciator Cabinets results in a loss of most of the annunciators on 1PM01J, 1PMO05J,
and 1PM06J. Maintenance estimates 1 hour to repair.

&) an Emergency Plan EAL threshold and requires (2) monitoring of plant status.

(2)

A, imeets. ..o

- Continuous - -

meets . ..

Hourly T

| [does NOT meet .. Continugus”

| {does NOT meet Hourly

ellls |

| [194001G432 -

RS

:ﬁ_‘ —

Loss of Annunciators

A3

1BwOS AN-1A

Braidwood EALs -

{MUs

~{|Threshold Value [ 5-44 |

Knowledge of EALs and Actions in the AAR (selecung correct procedure) ]

179




