e,

1. The CRD system is being restarted IAW 20P-08, Control Rod Drive Hydraulic System
Operating Procedure, following a trip of the running CRD pump with the following plant
conditions:

2A CRD pump Running
C12-F002B, Flow Control Valve 2B Auto
CRD system flow 45 gpm

C12-PCV-F003, Drive Pressure Viv  Full open

The operator is directed to throttle the C12-PCV-F003 to establish drive water DP
between 260 and 275 psid.

Which one of the following choices correctly completes the statement below as the
operator throttles the C12-PCV-F003?

The C12-F002B will throttle (1) __and drive water DP will (2) .

A. (1) open
(2) lower

B. (1) closed
(2) lower

Cv¥ (1) open
(2) rise

D. (1) closed
(2) rise




T

Feedback

K/A: 201001 A1.03

Ability to predict and/or monitor changes in parameters associated with operating the CONTROL
ROD DRIVE HYDRAULIC SYSTEM controls including:

CRD system flow

(CFR: 41.5/ 45.5)

RO/SRO Rating: 2.9/2.8

Objective: CLS-LP-080bj 6¢
Given plant and CRDHS conditions, predict the values for the following CRDH system parameters;
¢. CRDHS Total System Flow Rate

Reference: SD-08
Cog Level: low

Explanation: With the given conditions (FOO3 full open) the drive water pressure will be low. The closing of
the FOO3 would reduce the size of the hole in the flowpath thereby raising pressure. With the F002 in auto,
it would have to open to maintain the desired flowrate. All of the plausibilities deal with the relationship of
the flow control valve to the pressure control valve making any of them possible depending on where the
student thinks the valves are.

Distractor Analysis:
Choice A: Plausible because the F002 will open and if the FOO3 is in a different portion of the flowpath the
pressure would drop.

Choice B: Plausible because if the F002 and FO03 were in a different alignment in the flowpath this would
be possible.

Choice C: Correct answer, see explanation

Choice D: Plausible because if the F002 was in a different alignment this would be possible, i.e. on the
drive water header.



Notes

would have to open to maintain the desired flowrate.

TOH LTr iy

B

PELET BONAMWNE =

sotswbaey

",

vu:‘,lc;

8

S ey

*
IR
o

BT

LRAIENRTATE

[ 54

N

f 2w 211
BUREENL G

FIGURE D8- 1

CRD HYDRAULIC 5Y2TEM

A ek SR

T

GrAZRIIMG WAL El

Closing the FO03 would reduce the size of the hole in the flowpath thereby raising pressure so the F002

K L
[N IPNEIN

DETHL A
[RxITIN i LR AT AN
>y
5105 Fis LS
SET g5TS caid
Aa

Fli
BE {500ty

S0-08

/ Rev. 10 l

Pages 81 of 88

Categories

K/A:

RO Rating:
LP Ob;j:
Cog Level:

201001 A1.03
2.9
08-6C Q\?‘“

HIGH\
&,

Tier / Group: T2G2
SRO Rating: 2.8
Source: BANK
Category 8: Y



FIGURE 08- 1
CRD HYDRAULIC SYSTEM
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2. Which one of the following identifies how the Reactor Manual Control System will be
affected by a total loss of the Uninteruptible Power Supply (UPS)?

Control rods (1) .
Control rod position (2) .

A. (1) can be inserted using the Emergency In switch
(2) cannot be determined from any location

B¥ (1) cannot be inserted by any method other than scram
(2) cannot be determined from any location

C. (1) can be inserted using the Emergency In switch
(2) can be determined only from ERFIS or the process computer

D. (1) cannot be inserted by any method other than scram
(2) can be determined only from ERFIS or the process computer

Feedback

K/A: 201002 K6.01

Knowledge of the effect that a loss or malfunction of the following will have on the REACTOR
MANUAL CONTROL SYSTEM:

Select matrix power

(CFR: 41.7145.7)

RO/SRO Rating: 2.5/2.6

Objective: CLS-LP-07 Obj 12
List the power supplies to the Reactor Manual Control and Rod Position Indication Systems.

Reference: SD-52 / SD-07
Cog Level: low

Explanation: This meets the ka by a loss of UPS which is the power supply to the select matrix and then
asking how rods can be moved.

UPS provides power to the select matrix. With no rod being able to be selected, the operator can only
insert rods via a scram. UPS also provides power to the Full core and four rod displays, which would be
lost. RPIS is also lost. With the rod posiition indication gone then ERFIS / process computer will display
show unkown (??) for each rod.

Distractor Analysis:

Choice A: Plausible because the Emergency In switch bypasses the RMCS logic, but there is no power to
select a rod to move.

Choice B: Correct answer, see explanation

Choice C: Plausible because the Emergency In switch bypasses the RMCS logic, but there is no power to
select a rod to move. ERFIS/process computer has power but the RPIS input is lost.

Choice D: Plausible because ERFIS/process computer has power but the RPIS input is lost.



Notes

4.2.1.

Vital UPS Failure

A complete loss of Vital UPS power will have the following effects
{(Additional information available in 001-50.5):

Reactor Manual Control - Control rods cannot be moved by normal
means (scram function is unaffected). Power is lost to the rod position
display panel. Full core display is lost. Since the rod position
information system is lost the Nis must be closely monitored to ensure
the reactor is shuidown and remains shutdown during any subsequent

cooldown.
Sh-52 Rev. 3 Page 21 of 43
3.1.1 Rod Selection
As was briefly mentioned earlier, a control rod is selected by the
operator at the RMCS select pushbutten and relay module. This
module, which is located on P603, has 137 magnetically latched
double-pole, double throw pushbutton switches arranged in an
overhead view of the core. Power is provided to the switches by
28 VDC power supplies that, in turn, receive power from the UPS. A
rod select power switch at P03 controls the power to the select
panel.
SD-07 Rev. 6 Page 10 of 57
Categories
K/A: 201002 K6.01 Tier / Group: T2G2
RO Rating: 2.5 SRO Rating: 2.6
LP Obj: 07-12 Source: ~ BANK
Cog Level: LOW Category 8: Y




3. Which one of the following defines the purpose of the Rod Worth Minimizer (RWM)

IAW Technical Specifications?

A. Ensures that fuel enthalpy does not exceed 280 cal/gm during a control rod drop
accident when power is > 19.1%.

B¥ Ensures that fuel enthalpy does not exceed 280 cal/gm during a control rod drop
accident when reactor power is < 8.75%.

C. Ensures that the MCPR remains >1.11, while withdrawing control rods, when
power is > 19.1%.

D. Ensures that the MCPR remains >1.11, while withdrawing control rods, when
reactor power is < 8.75%.

Feedback

K/A: 201006 K5.01

Knowledge of the operational implications of the following concepts as they apply to ROD
WORTH MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC) :

Minimize clad damage if a control rod drop accident (CRDA) occurs

P-Spec (Not-BWR6) (CFR: 41.5/ 45.3)

RO/SRO Rating: 3.3/3.7

Objective: LOI-CLS-LP-07.1 Obj. 1
State the purpose of the RWM

Reference: TS Bases
Cog Level: low

Explanation:

OPERABILITY of the RWM, is required in MODES 1 and 2 when THERMAL POWER is < 8.75% RTP.
When THERMAL POWER is > 8.75% RTP, there is no possible control rod configuration that results in a
control rod worth that could exceed the 280 cal/gm fuel damage limit during a CRDA.

Since the failure consequences for UO2 have shown that sudden fuel pin rupture requires a fuel energy
deposition of approximately 425 cal/gm, the fuel damage limit of 280 cal/gm provides a margin of safety
from significant core damage which would result in release of radioactivity. Generic evaluations of a
design basis CRDA (i.e., a CRDA resulting in a peak fuel energy deposition of 280 cal/gm) have shown
that if the peak fuel enthalpy remains below 280 cal/gm

Distractor Analysis:

Choice A: Plausible because the RWM enforces control rod movement from all rods full-in to the
Low Power Setpoint (LPSP). (19.1%)

Choice B: Correct answer, see explanation

Choice C: Plausible because the RWM enforces control rod movement from all rods full-in to the
Low Power Setpoint (LPSP). (19.1%) and the RBM ensures MCPR limits.

Choice D: Plausible because the RBM is what ensures the MCPR limits.



Notes

Control Red Block Instrumentation
B3321

BASES

APPLICABLE 2. Rod Worth Minimizer

SAFETY ANALYSES,

LCC, and The RWM enforces the banked position withdrawal sequence (BPWS) to

APPLICABILITY ensure that the initial conditions of the CRDA analysis are not violated.

{continued) The analytical methods and assumptions used in evaluating the CRDA

are summarized in References 11 and 12. The BPWS requires that
control rods be moved in groups, with all control rads assigned to a
specific group required to be within specified banked positions.
Requirements that the control rod sequence is in compliance with the
BPWS are specified in LCO 3.1.6, "Rod Pattern Control.”

The RWM Function satisfies Criterion 3 of 10 CFR 50.36(c}(2{ii} (Ref. 3).

The RWM is a microprocessor-based system with the principle task to
reinforce pracedural cantrol to limit the reactivity worth of cantrol rods
under lower power conditions. Only ane channel of the RWM is available
and required to be OPERABLE. Special circumstances provided for in
the Required Action of LCO 3.1.3, "Contral Rod OPERABILITY." and
LCO 3.1.6 may necessitate bypassing the RW to allow continued
aperation with inoperable control rods, or to allow correction of a contral
rod pattem not in compliance with the BPWS. As required by these
conditions, ane or more control rods may be bypassed in the RWM or the
RVWM may be bypassed. However, the RWM must be considered
inaperable and the Required Actions of this LCO followed since the RWM
can na longer enforce compliance with the BPWS.

Compliance with the BPWS, and therefore OPERABILITY of the RWM, is
required in MODES 1 and 2 when THERMAL POWER is < 8.75% RTP.
When THERMAL POWER is > 8.75% RTP, there is no possible control
rod configuration that resuits in a cantrol rod worth that could exceed the
280 calfgm fuel damage limit during a CRDA {Refs. 5 and 6). In

MODES 3 and 4, all control rods are required to he inserted into the care;

Categories

K/A: 201006 K5.01 Tier / Group: T2G2
RO Rating: 3.3 SRO Rating: 3.7

LP Obj: 7.1-1 Source: BANK
CogLevel: LOW Category 8: Y



4. Unit One is at rated power when the RO receives the following alarms:

RHR LOOP B SYS PRESS LOW
SUPPRESSION CHAMBER LVL HI/LO

Which one of the following identifies the cause of these alarms?

Suppression chamber water level is 1 due to improper seating of
(2) only.

A. (1) low
(2) RHR HX 1B Drain To Suppression Pool Valve, E11-F011B

B. (1) low
(2) Loop B Minimum Flow Bypass To Suppression Pool Valve, E11-FO07B

C. (1) high
(2) RHR HX 1B Drain To Suppression Pool Valve, E11-F011B

Dv (1) high
(2) Loop B Minimum Flow Bypass To Suppression Pool Valve, E11-F007B




Feedback

K/A: 203000 K1.02

Knowledge of the physical connections and/or causeeffect relationships between RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) and the following:

Suppression Pool

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

RO/SRO Rating: 3.9/3.9

Objective: CLS-LP-32.1 Obj 6
Identify the function of the Keepfill system, the systems/components supplied, and the effects of it
becoming inoperable.

Reference: 1APP-A-03
Cog Level: high

Explanation:this meets the KA because the RHR system is in a standby lineup it needs to be kept filled to
prevent water hammer as it is started. this question is asking about the connection to the torus if the
keepfill pressure then is reduced and it is leaking to the torus.

Keep fill is supplied to the RHR loop, if the FO07 (single valve in the flowpath) is leaking by the low
pressure alarm would occur while filling the suppression pool so level will be high.

This identifies the physical connection between the standby RHR loop for injection and the Suppression
pool.

Distractor Analysis:
Choice A: Plausible because the FO11is a drain flowpath, but it has a double isolation valve. This drain
path is to Radwaste also.

Choice B: Plausible because the examinee may think that due to head pressure the torus may backfill into
the RHR line since it is depressurized.or that this line may be external to the torus as the drain lines may
go to radwaste.

Choice C: Plausible because the FO11is a drain flowpath, but it has a double isolation valve. This drain
path is to Radwaste also.

Choice D: Correct answer, see explanation



Notes

EHR LOJOP B S¥S PRE3SS LOW

AUTS 2CTICHS

NCNE
CAITSE
1. Keepfill Station Fressure Control Valwe, E11-PCOV-F1Q0, failure or
wvalve linsup incorrsct.
2. Discharge hsadsr not charged or leaking.
3. If in shutdown cococling and the REV ig NOT presaurized, dischargs
headser pressure is below alarm setpoint dus to E11-F0023B andicr
E11-FJ48B walwve position.
4, If operating in full flow test mede, digcharge header pressurs is
b=low alarm setpoint when flow is incoreassd to near maximum.
5. Circuit malfunction.
OBSERVATICNS
1. Keepfill Station Prsssure Control Valwe, El1-PCV-FL0OD, cutlet
bresaure as read locally on E11-PI-2676 iz less than 41 psig.
BOTICNS
1. Verify that the Leop B Minimum Flow Bypass To Suppression Pool
Valve, E11-F007B, ia clossd.
2. If the Leep B Minimum Flow Bypasa To Suppression Pool Valve,
E11-FO07B, ia not properly sesated, cycle the wvalwve.
Categories
K/A: 203000 K1.02 Tier / Group: T2G1
RO Rating: 3.9 SRO Rating: 3.9
LP Obj: 31.2-6 Source: NEW
CogLevel:  HIGH Category 8: Y



FIGURE 17-5
Shutdown Cooling Warm-Up Typical for Both Loops of RHR
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FIGURE 17-2
Suppression Pool Cooling Mode
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FIGURE 17-2A
LPCI Mode
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5. Unit Two had just been placed in Cold Shutdown when off-site power is lost.

Operators are having difficulty re-establishing Shutdown Cooling.

Which one of the following parameters must be monitored for determination of a mode
change to Hot Shutdown?

A¥ Reactor saturation temperature.
B. Reactor bottom head temperature.
C. Reactor recirculation loop temperature.

D. RHR heat exchanger inlet temperature.

Feedback

K/A: 205000 G2.04.21

Knowledge of the parameters and logic used to assess the status of safety functions, such as
reactivity control, core cooling and heat removal, reactor coolant system integrity, containment
conditions, radioactivity release control, etc.

Shutdown Cooling System (RHR Shutdown Cooling Mode)

(CFR:41.7/43.5/45.12)

RO/SRO Rating: 4.0/4.6

Objective: CLS-LP-307-B Obj. 1g
given plant conditions, monitor cooldown rate per PT-01.7

Reference: AOP-15

Cog Level: High (assessing plant conditions and determining the appropriate indication that is available)
Explanation:

Natural circulation cannot be depended on to provide adequate flow through the bottom head region or
the recirculation loops. The recirculation loop suction temperatures and bottom head temperatures
therefore cannot be utilized for vessel coolant temperature monitoring for indication of boiling. Under
natural circulation conditions, reactor vessel pressure must be monitored for coolant temperature

determination. (AOP-15.0). The logic is that in a saturated system pressure is equivelant to the saturation
temperature.

Distractor Analysis:
Choice A: correct answer, see explanation

Choice B: Plausible because under other circumstances (RWCU is in service) this is a viable option.
Choice C: Plausible because under other circumstances (recirc is in service) this is a viable option.

Choice D: Plausible because under other circumstances (SDC is in service) this is a viable option.




Notes

CAUTION

Natural circulation can NOT be depended on to provide adequate flow through the
bottom head region or the recirculation loops. The recirculation loop suction
temperatures and botiom head temperatures therefore can NOT be utilized for vessel

coolant temperature monitoring for indication of bmlmq
condltlons

0AOP-15.0 Rev. 23 Page 4 of 21
3.3.1 Reactor Recirc Pump running AND loop is NOT isclated from the
Reactor, THEN use Recirculation Suction Temperatures read on
B32-TR-R650.
332 RHR Pump is running in Shutdown Cooling mode with the Heat

Exchanger aligned as follows:

1. RHR HX in service: Use RHR HX 2A(B) Inlet Temperature as read
on £41-TR-RG05 Peint 1{2}, on Panel H12-P614.

3.4 Bottom Head temperature during heatup and cooldown may be determined
in a number of ways depending on the status of the RWCU System and the
Reactor Recirc Pumps

2PT-01.7 Rev. 7 Page 4 of 11
Categories
K/A: 205000 G2.04.21 Tier / Group: T2Gl1
RO Rating: 4.0 SRO Rating: 4.6
LP Obj: 307B-1G Source: BANK

CogLevel: HIGH Category 8: Y
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6. Unit One is at rated power when a steam line break causes the temperatures in the

ECCS pipe tunnel to exceed 190°F two minutes ago.

Which one of the following identifies the current status of the Group 4 and Group 5
isolation valves?

Ay Group 4 valves closed only.
B. Group 5 valves closed only.
C. Both Group 4 and Group 5 valves closed.

D. Neither Group 4 nor Group 5 valves closed.

Feedback

K/A: 206000 K4.02

Knowledge of HIGH PRESSURE COOLANT INJECTION SYSTEM design feature(s) and/or
interlocks which provide for the following:

System isolation: BWR-2,3,4

(CFR: 41.7)

RO/SRO Rating: 3.9/4.0

Objective: LOI-CLS-LP-012-A Obj 6
Given plant conditions, determine if a Group Isolation should occur.

Reference: SD-12

Cog Level: low

Explanation:

RCIC Group 5 has 27 min time delay to allow HPCI isolation to occur and possibly isolate the leak leaving

RCIC available.

Distractor Analysis:
Choice A: Correct answer, see explanation

Choice B: Plausible because it may be thought that the time delay is on the Grp 4 instead of the Grp 5.
Choice C: Plausible if they do not apply any time delays.

Choice D: Plausible if they do apply the time delay to both groups.



Notes

ISOLATION ISOLATION TRIP SETPOINT NOTES
GROUP SIGNAL
Tech Spec. Actual
Allowable | 4Note”T)
Yalue
Group 4 |High Steam Flow < 275% 220% Note 5
Low Steam Pressure = 104 psig 115 psig
High Turby Exh Pressure = 9 psig 7 psig
Steam Line Area Hi Temp | = 200°F 165°F
Steam Line Tunnel High = 200°F 165°F/M90°F
Amb Temp
Steam Line Tunnel dT High |= 50°F 47°F
Equip Area High Temp = 175°F 165°F
Group 5 | High Steam Flow = 275% 220% Mote &
Low Steam Pressure = h3psig 70 psig
High Turb Exh Pressure = 6 psig 5 psig
Steam Line Area Hi Temp  |< 175°F 165°F Note 4
Steam Line Tunnel High = 200°F 165°F/190°F | Note 4
Amb Temp
Steam Line Tunnel dT High |= 50°F 47°F Note 4
Equip Area High Temp = 175°F 165°F
Equip Area dT High = a0°F 47°F
Note 1 All "Actual" values from TRM
Note 2:  Stack radiation high level is calculated in accordance with the Offsite Dose
Calculation Manual.
Note 3:  After a 28.5 minute time delay
Note 4:  After 27 minute time delay
Note 5. After a 5 second time delay
*Note 62 Specific "Actual" values from EQP User's Guide, Attachment 1
Categories
K/A: 206000 K4.02 Tier / Group: T2G1
RO Rating: 3.9 SRO Rating: 4.0
LP Obj: 12-6 Source: BANK
CogLevel: LOW Category 8: Y




7. A Dual Unit Loss of Offsite Power occurs with DG1 under clearance and the following
electrical plant lineup:
4 kV E-Busses Energized from their respective available DGs
480 V E-Busses E5 and ES8 only are de-energized

Then a LOCA signal is received on Unit Two.

Which one of the following correctly completes the statement below concerning the
ability of Unit Two Core Spray to restore reactor water level?

The Core Spray Pump in __(1) _ running and injection is available through the
(2) Core Spray Inboard Injection Valve.

A. (1) Loop A only is
(2) 2E21-FO05A

B. (1) Loop B only is
(2) 2E21-F0O05B

Cv (1) both Loops are
(2) 2E21-FO05A

D. (1) both Loops are
(2) 2E21-FO05B




Feedback

K/A: 209001 K3.01

Knowledge of the effect that a loss or malfunction of the LOW PRESSURE CORE SPRAY SYSTEM
will have on following:

Reactor water level

(CFR: 41.7 /1 45.4)

RO/SRO Rating: 3.8/3.9

Objective: CLS-LP-18 Obj. 13b
List the power supplies for each of the following Core Spray System components:
b. MOV's

Reference: SD-18
Cog Level: High

Explanation: This meets the KA because the power loss is causing a loss of CS and then determining
what loops are available to inject (raise reactor water level) based on this loss.

A Core Spray Initiation Signal is present and power is available to both Core Spray pumps, E3 and E4 are
energized. With the power loss to E8, MCC 2XD will not have power and the B loop Core Spray valves
will be de-energized. So both pumps would be running and injection would only be available from A Loop
of Core Spray.

Distractor Analysis:
Choice A: Plausible because loop A pump is running and the injection path is available through A loop.
Wrong because the B loop pump is also running.

Choice B: Plausible because the loop pump has power but the injection valve does not. May think that
valve power comes from the opposite unit same division similar to the RHR arrangement. The
configuration of RHR pumps has power from the opposite unit for the pumps so with a loss of E1 makes a
ioss of CS pump A plausilbe.

Choice C: Correct answer, see explanation

Choice D: Plausible because both pumps do have power but the B injection valve does not. May think that
valve power comes from the opposite unit same division like RHR does.

Notes

3.2.1 Automatic Initiation

The following aute initiation signals will cause the Core Spray System
to operate as necessary to perform its intended function:

Reactor Yessel Low Tech. Spec. = 13"
Water Level 3, LL3 Actual 45"
OR
High Drywell Tech. Spec. < 1.8 psig
Pressure Actual 1.7 psig
AND
Reactor Low Tech. Spec. = 405—; psig
Pressure < 425 psig
Actual 410 psig
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The inbeard and outboard isclation valves are powered from the
following motor control centers:

Valve Number MCC Compartment
Number
E21-FO04A TXC{(2XC) DTo
E21-F004B 1XD{2XD} DW5
E21-FOD5A 1XC{2XC) bT1
E21-FO05B 1XD{2XD) Dwe

FROM BWGR E4

A

WACAY
TYTYTY T

SUBSTATION E-8

) ) ) )
> o)) ) ) ) ) )
MCC MCC MCC MCC MCC
2XD XM 1XB-2 2XF 2CB
MCC MCC MCC MCC MCC
l 2XB DD 1XK 2PB ZXH
1207
2E8B aTBY
£
STBY

Ef2




Categories

K/A:

RO Rating:
LP Ob;:
Cog Level:

209001 K3.01
3.8

18-13B
HIGH

Tier / Group: T2Gl1
SRO Rating: 3.9
Source: NEW
Category 8:
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8. CS Pump 1A is running for surveillance testing when a Loss of Off-Site Power occurs.

Emergency Bus E1/DG1 conditions are:
DG1 No Load Light lit
DG1 Available Light lit
Bus E1 Undervoltage Alarm sealed in
Which one of the following identifies the cause of the above indications?
A. DG1 failed to reach rated speed.
B. DG1 failed to reach rated terminal voitage.

C. Substation E5 feeder breaker failed to trip.

D¥ Blown control power fuses for CS Pump 1A.

Feedback

K/A: 209001 K3.03

Knowledge of the effect that a loss or malfunction of the LOW PRESSURE CORE SPRAY SYSTEM
will have on following:

Emergency generators

(CFR: 41.7/45.4)

RO/SRO Rating: 2.9/3.0

Objective: CLS-LP-39 Obj. 12
Given plant conditions, determine if permissives are satisfied for the DG output breaker to close.

Reference: SD-39

Cog Level: high

Explanation:this meets the KA because the malfunction (loss of control power to the CS pump) causes
the DG not to be able to automatically close onto the E-bus.

CS pump 1A is powered from bus E1 and must load strip prior to EDG #1 O/P breaker closure.
Distractor Analysis:

Choice A: Plausible because the output breaker will not close if this condition is not met, but rated speed
is 514 rpm.

Choice B: Plausible because the output breaker will not close if this condition is not met, but the No Load
light is lit which is from speed and voltage.

Choice C: Plausible because E1 is required to load strip before the output breaker will close, but E5 is not
one of the breakers that will load strip.

Choice D: Correct answer, see explanation



Notes

Autematic closure of the Diesel output breaker onto its respective

emergency bus will occur if;

*
*

»
»
[ 2

The breaker ASSD switch is in NORMAL.
The Diesel Generater is operating at preper veltage and

frequency.

No electrical faults exist on the Diesel Generator.

Undervoltage on the E bus exists.

All E bus loads have been stripped {with the exception of the
480 VAC Substation) the Slave breaker is open and no cross tie

breakers are closed.
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Uinit Available Running
Indicates the diesel is running at rated speed and voltage with the output
breaker open.

Categories

K/A: 209001 K3.03 Tier / Group: T2G1

RO Rating: 2.9 SRO Rating: 3.0

LP Obj: 39-12 Source: BANK

Cog Level:  HIGH Category 8: Y
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9. Which one of the following identifies the relationship between the SLC system and

Core Spray Line Break Detection differential pressure instrument?

The (1) leg of this DP instrument senses (2) core plate pressure
via the SLC/Core Differential Pressure penetration.

A. (1) variable
(2) below

B. (1) variable
(2) above

C. (1) reference
(2) below

Dy (1) reference
(2) above

Feedback

K/A: 211000 K1.01

Knowledge of the physical connections and/or cause effect relationships between STANDBY
LIQUID CONTROL SYSTEM and the following:

Core spray line break detection: Plant-Specific

(CFR:41.21041.9/45.7 t0 45.8)

RO/SRO Rating: 3.0/3.3

Objective: CLS-LP-18 Obj. 10
Explain the principle of operation of the CS Line Break Detection Instrumentation

Reference: SD-18

Cog Level; low

Explanation:

This system is comprised of a differential pressure detector which provides Control Room annunciation on
detected high DP. The high pressure reference leg of this instrument is exposed to above core plate
pressure via the SLC/Core Differential Pressure penetration. The low pressure of this instrument is
normally exposed to above core pressure via the Core Spray injection line. This results in the instrument
normally measuring core DP (not including core plate DP).

Distractor Analysis:

Choice A: Plausible because the examinee may confuse the reference and variable legs and SLC does
discharge below the core plate

Choice B: Plausible because the examinee may confuse the reference and variable legs

Choice C: Plausible because it is the reference leg and SLC does discharge below the core plate.

Choice D: Correct answer, see explanation



Notes

This systemn is comprised of a differential pressure detector which
provides Control Room annunciation on detected high aP. The high
pressure reference leg of this instrument is exposed to above core plate
pressure via the SLC/Core Differential Pressure penetration. The low
pressure of this instrument is normally exposed to above core pressure
via the Core Spray injeclion line. This results in the instrument normally
measuring core AP (net inciuding core plate aP).

A break in the Core Spray injection line between the reactor vessel
penetration and the core shroud would expose the low pressure side of
the instrument to the lower pressure of the region outside the shroud.
This would be sensed as an increased differential pressure and Control
Room annunciater would alert the Operator. Although other indications
would be available, this alarm weuld also indicate a break in the line
between the E21-FO0BB({A) check valve and the reactor vessel
penetration.

The Core Spray pipe break detection instruments are located on the
Reactor Building 20' elevation.
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Categories
K/A: 211000 K1.01 Tier / Group: T2Gl1
RO Rating: 3.0 SRO Rating: 3.3
LP Obj: 18-10 Source: BANK
CogLevel: LOW Category 8: Y
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10. Which one of the following identifies which EPA breakers that will trip on a loss of
480 VAC Substation E7?

RPSMGset _ (1) EPAbreakers _ (2) .

AL (DA
(2) 1 &2 only

B. (1)B
(2) 3 &4 only

Cr(MA
(2) 1 & 2 and alternate source EPA breakers 5 & 6

D. (1)B
(2) 3 & 4 and alternate source EPA breakers 5 & 6

Feedback

K/A: 212000 K2.01

Knowledge of electrical power supplies to the following:
RPS motor-generator sets

(CFR: 41.7)

RO/SRO Rating: 3.2/3.3

Objective: CLS-LP-03 Obj 18a
State the power supplies for the following:
a. RPS MG Set A

Reference: SD-03
Cog Level: Low

Explanation:

Power for the Motor Generator Sets is tapped off two phases of the normal 480 VAC MC 1CA/1CB
(2CA/2CB) power supply for the motor through a stepdown transformer (480V to 120V) from E5/E6
(E7/E8). Selectable reserve power to the Bus is provided from 120 VAC 1E5(2E7) or 1E6(2E8), and is
normally selected to Division I. In the event that either RPS M-G Set fails to operate, the alternate power
source must be manually selected.

Two EPAs in series are installed downstream of the generator output breaker for each Motor Generator
Set and the alternate power supply for the RPS buses. Bus A is protected by EPA-1 and -2; Bus B by
EPA-3 and -4. Alternate power is protected by EPA-5 and -6

Distractor Analysis:
Choice A: Plausible because A MG set is lost along with EPA breakers 1 & 2, but these are not the only
EPA breakers to trip.

Choice B: Plausible if the examinee picks the wrong power supply and EPA breakers 3 & 4 are powered
from RPS MG Set B.

Choice C: Correct answer, see explanation

Choice D: Plausible if the examinee picks the wrong power supply and EPA breakers 3 & 4 are powered
from RPS MG Set B.
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Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

212000 K2.01
3.2

03-18A

LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T2G1
33
BANK
Y



11. A control rod is notched out from position 12. The operator observes the 12 indication

on the four rod display go out, come back on, and then go out again.

The operator then observes the 13 indication come on then go out. No additional rod
position is displayed on the four rod display.

Which one of the following identifies the rod position that will be displayed on the
RWM? (assume no additional operator action)

A. Position 12 in inverse video.
B. FF with no inferred position.
C. Position 14 in inverse video.

D¥ FF with an inferred position of 14.

Feedback

K/A: 214000 A3.04

Ability to monitor automatic operations of the ROD POSITION INFORMATION SYSTEM including:
RCIS: Plant-Specific

(CFR: 41.7145.7)

RO/SRO Rating: 3.5/3.8

Objective: CLS-LP-07.1 Obj. 8
Explain how control rod position is inferred and substituted in the RWM

Reference: SD-07.1
Cog Level: low

Explanation: For Brunswick the rod contol system is RWM which supplies rod blocks and such and
indications of the selected rod and position of that rod.

On a rod withdrawal if the even notch position (in this case 14) is failed, As long as RWM detects the
previous odd reed switch (13) RWM will provide an inferred position of 14 since RWM also receives data
from RMCS that the operator initiated a withdraw motion. [f there is an inferred position available, it will
not be automatically substituted into RWM. A substitute rod position will be displayed on RWM in inverse
video.

Distractor Analysis:
Choice A is incorrect since 12 will not be displayed but is plausible since position 12 was the last good
even position sensed by RWM

Choice B is incorrect since position 13 was detected but is plausible since no inferred position would be
available if 13 failed or if no rod motion command was sensed by RWM and the last sensed reed switch
was odd

Choice C is incorrect since RWM will not automatically substitute inferred position but plausible since the
rod is actually at 14, and this would be the display once the operator accepts the inferred position

Choice D is correct, see explanation
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Notes

“Operator-Driven Rod Motion" Case

Operator-driven rod motion can result in an unknown rod position
{"FF" on the RWN screen) from either an electricalireed switch failure
or an interruption of the timer. Only the first of these need be
addressed as the second condition resuits in only an intermittent
unknown position indication. In the presence of rod maotion the RWW
will offer an inferred position based on the following rules:

RW will recall the last known position, and

« Ifodd, cn an insert motion, offer the next more inserted even
notch.

» [fodd, on a withdraw motion, offer the next more withdrawn even

notch. "
p

s

» I[feven, fegardiess of direction of motion, offer no inferred
position.

SB-07.1
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Categories

K/A: 214000 A3.04 Tier / Group: T2G2

RO Rating: 3.5
LP Obj: 7.1-8
Cog Level: LOW

SRO Rating: 3.8
Source: BANK
Category 8: Y




12. A plant startup is in progress when a low voltage on the high voltage power supply for

IRM G occurs. All IRMs are on range 1.

Which one of the following identifies the impact of this condition and the action
required to clear the alarm(s)?

The expected plant response is a (1) and the action required to clear the
cause of the alarm(s) is placing the (2)

A. (1) rod block only
(2) joystick on P603 for IRM G to Bypass

B. (1) rod block only
(2) operate switch on the IRM G drawer to STANDBY

Cv (1) rod block with a half scram
(2) joystick on P603 for IRM G to Bypass

D. (1) rod block with a half scram
(2) operate switch on the IRM G drawer to STANDBY

Feedback

K/A: 215003 A2.02

Ability to (a) predict the impacts of the following on the INTERMEDIATE RANGE MONITOR (IRM)
SYSTEM; and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations:

IRM inop condition

(CFR: 41.5/45.6)

RO/SRO Rating: 3.5/3.7

Objective: CLS-LP-09.1 Obj. 13c

Given plant conditions and one of the following events, use plant procedures to determine the actions
required to control and/or mitigate the consequences of the event:

c. IRM Inop alarm

Reference: 1APP-A-05, SD-9.1

Cog Level; High

Explanation: A loss of power to the high voltage supply is an Inop trip of the IRM. In order to clear the
cause of this alarm per the annunciator procedure would be to place the IRM in bypass using the joystick

on the P603 panel. The question can not state IAW the procedure because that would give the answer to
the first part of the question.

Distractor Analysis:
Choice A: Plausible because the actions are correct and rod block will occur, but also a half scram will
occur.

Choice B: Plausible becasue a rod block will occur and some components placing it in standby will
remove the signal from the trip circuit (i.e. standby gas in standby removes the train from the logic).

Choice C: Correct answer, see explanation

Choice D: Plausible becasue these will occur and some components placing it in standby will remove the
signal from the trip circuit (i.e. standby gas in standby removes the train from the logic).

Notes
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IRM A UPSCALE/INOP

(€]

1.

ACTIONS

UTC ACTIONS

Rod withdrawal block {bypassed whaen reactor mode switch is in
RUM) .
Reactor half-Scram [(bypassed when rsastor mods switch is in RN} .

IRM Channsl({a) &, C, E, or & indicating greater than or egual to
117 on the 0-125 scale.
IEM Chamnnslis) &, €, E, or G incperative signals:

=W IEM drawer s=lsctor switch not in operate.
k. IEM drawer module unplugged.
(= IEM detector high woltage powsr supply low voltage.

IRM &, C, E, or 3 detectcry failurs.

Improper ranging of IRM &, €, E, or 3 range awitches during
reactor startup or shutdown.

Cireuit malfunction.

Continued)

If the alarm still sxists and cne channel ia affectsd, perform the
fallowing:

ER Refer to Tech Specs and TRM for IRM chamnel opsrability
regquirements.

L. Notify the Unit SCO.

Q. Bypaga the affacted channel using the IRM bypass switch.

d. Reset the reactor half-Scram signal.

If IRM detsctor failure or circuit malfuncrticn is suspected,
ensure that a W/R is preparad.

NEOTRON MON SY¥S TRIP

AUTO ACTIONS

CAIUSE

1.

]

If alarm ig initiatsed by IERMs and both RPS trip svstems are
affected, a reactor Scram will cccour.

If alarm isg initiated by IRMa and only cne RPE trip system is
affected, a reactor half-Scram will occur.

If alarm is initiatsd by &PRMs cr OPRMs, then a reactor Scram will
coounr.

2ny IRM channel upscalefinop trip I(bypasssd when the reactor mode
switsh is in RUN) .

2 combination of any two unbypasssd AFRMs with an upacale or incp
Erip.

2 combination of any two unbypasssd OPRM channels tripped.

Any wvorer power supply failure.



TABLE 02.1- 1 {Cont'd)

INSTRUMENT AND CONTROL SETFOINTS
STARTUP RANGE NEUTROM MONITORING SYSTEM

INSTRUMENT DEIGNATION ARND TRIZ
FUNCTION

TR IETFOINT FUNTTION, ADDITIONAL SONTITIONS ARD CORMMENTS

IRM Inop Trip
SETIREI-KE igg-i-zfx
CT2K1S fa-Hy
Snnunciaiar SEM AR USSCALEARNCP®
(ATE 3md 5§ de2)

TE L TR

* B0 =450 WaC
* Snflth notin

DFEERATE

* [RM mocule

unplupged

sfisacter MODE DWITOH I3 nol b FUN
shszoclated IRK 1o oot bypassed

IRM Downcoals

SERMKE Ay T

Anpuncixior “RM ABY DOWMISALE
(A g

Initiates 3 red biopk 2 e dalowing condidons ans mar
sReacter MODE QNITOR Is oot In GUN

whszooisted IRK IS oot Dapassed

siboys Range

AW Upcoate Alarm
CSE1-IRB-KET {4y TR
Annunciztar BRM AB US2CALE"
(408 I-31

Initie=s a rad bicok o 12 fafowing pondiions are Ak
sfeacter MSRE JWITCH iz ool In TUN
sagszoclated IRK Iz ogd ovpasced

IEM UpaoaiaTrip
- e .75 & TRM
CE1-IRR-K201 {f\.-%-
CTI-KLE (RH) T
Annunclyior SRA AR LFCALIEINGP
iA-0S 3~ & 485

sFotacher MODE 3WITOH 12 ot b RN
sAszociytad IRM Io ot bypassed

Setenbor Mot Full in -
CE-RM-KED e

BieA

Iniziatas 3 rad Biook i e falawing condifons ans moay
sReacker MODE 2UHTOH s 0ot In RN

SN catazhor ool Tl in

Hebe: iotericck dosz X prevant delecior movanment

T Tachnizal Spechizaton raalad ™=

NOTE: With the shorting links removed, any single 38M Upscale Trig, or IRM Upscale or INCF signal will cause a full scram.

Tachpical Requirarasns Manuy raixles

=1ai=n | Rev. B8 Page 40 of 51
Categories
K/A: 215003 A2.02 Tier / Group: T2Gl1
RO Rating: 3.5 SRO Rating: 3.7
LP Obj: 9.1-13C Source: NEW

CogLevel:  HIGH

Category 8: Y

Inftiates 3 rod blopk 3nd hatt coram I the Ieliowing congilions ars met:

Initizsas @ red Blook and hait zoram I the Telowimg cendillons ars mat:




13. A plant startup is in progress. A control rod block has occurred. The following nuclear
instrument indications are noted:

SRM Counts Position IRM Counts Range
A 3x105 Full In A 25/125 3
B 190 Mid Position B 65/125 2
C 6x104 Full In C 35/125 3
D 125 Mid Position D 15/125 3
E 12/125 2
F 55/125 2
G 30/125 3
H 25/125 3

Which one of the following is the minimum action that is required to clear the
ROD OUT BLOCK?

Ay Withdrawing SRM A only.
B. Ranging IRM E to range 3.
C. Withdrawing SRM A and C.

D. Ranging IRM B and F to range 3.




Feedback

K/A: 215004 K5.03

Knowledge of the operational implications of the following concepts as they apply to SOURCE
RANGE MONITOR (SRM) SYSTEM:

Changing detector position

(CFR: 41.5/45.3)

RO/SRO Rating: 2.8/2.8

Objective: CLS-LP-09.1 Obj. 9a
Describe the insertion/withdrawal of the SRM detectors, including the following:
b. Reason for maintaing counts between 125 and 2x105.

Reference: SD-09.1
Cog Level: high

Explanation:

To clear the rod block SRM must be below 2x105 or IRMs must be > range 7. The retract permit is
bypassed with IRMs > range 3. Withdrawing SRM A will cause the rod block to clear when less than
2x10°.

Distractor Analysis:
Choice A: Correct answer, see explanation

Choice B: Plausible because IRM E is the only Div | IRM below range 3. If all Div | IRMs are above range
3 then the rod block from SRM Retract Permissive in would be bypassed, not the signal from SRM
upscale. Also ranging IRM E to range 3 will cause a IRM downscale which is a rod block.

Choice C: Plausible because SRM A does need to be withdrawn and C is above the old setpoint for the
upscale alarm. (recent change, old setpoint was 5x104).

Choice D: Plausible because IRM B & D are the only Div Il IRMs below range 3 and these do meet the
requirements for ranging them to 3. If all Div Il IRMs are above range 3 then a rod block from SRM
Retract Permissive would be bypassed, not the signal from SRM upscale.



Notes

TABLE 08.1-1
INSTRUMENT AND CONTROL SETPOINTS
STARTUP RANGE NEUTROM MONITORING SYSTEM

INSTRUMENT DESIGNATION
ARDTRIF FUNCTION

TRIP SETPOINT AMD
FURNCTION

FUNCTION, ADDITIONAL CONSITIONS AND
COMMENTS

SR Inop Trip
CE1-SRM-GBID (AT T
Anngnclstor

*SRM UPSCALEINCE" [3-05 2-3)

HWRGSE - 10% % 1%
Swih notIn CRERATE or
SRM Module Lnplagged

iniiates 3 rod Dicck i the folowng canallizns are mzl
+F2acter MCDE SWITCH is notin RUN

+4Y dieisional IRK = Range © and MOT bypassed,
MNeka: Bypasssd I 31diviglons] IRMS ars shova Range 7

SRM Cownacala Trip
CE1-SRMEI0 (AD) T
Annuncialor "SRM SOWNECALE
(A0S 1-2)

Sx1.8eps

inkiaies 3 rog Dlack ('one mmmg concilians aremzst
*FRazeter MODE SWITCHE Js fotin RUN

+ANY didiskonal IRM = Rangs 3 and MOT bypaseed.
Mobe B:.’passea i 3l dlvisional IRMS #r2 gbove nge prd

BRM Relract Permissive
CE-GRM-CSED (A-D) T

125 cps (131 %0 150}

infiatss 3 rom DISCK I e folewng conailions are mzl
<SR oetsclor ne FLELIN

M ernncal A X

Annundator _ *AMY dhisional IRR = Range 3 and NOT bypassed.
"ERM RETRACT NOT Mebe: Bypassad If 31 alwsional IRNS ars sbove Range 2
PZRMITTED" |A-0E 4-3}

SRM Upecals Alarm 2XI0° N inkiates 3 rod Bicck if e folowng condllions are mak:
CE1-BRMABI0 (A-D) T (13X~ 32X 10% +Raacter MCOE SWITCH 15 5oL in RUN

Annunciahor “2RM +ANY dhislonal IR « Rargs § and NOT bypaseed,
URSCALEIMOD™ (405 2-3} Moka: Bypasssd i dl divisioral IS ar2 sbove Range 7
3RM Upsacale Trip SX 1 cpe . Full Scramif retuzing sharting lnks remoesg
CE1-8RM-KSO0 (A-D) T (23X A~ T8 X105

SRM Porlog 50 520ands - 10, +16 266 Amunaiahor "SRM FERIOD® {ADS 3-3}

CE1-BRM-K5I0 (A-D) T

* HYS22 I3 e nigh »2iiags power suEsly teling
pomer Wil preduce 3n apparsnt o of Al lep uniks (Le, Full Soram if shoming tnss are ramosed Sue ¢

%i

——
A} relatag {SRM IRstrumentatan

Z TRCiNEA) ELACINCRTON TEaled Foweer TIoE IE2G &8 I he TR

G0 WaC rangel and the perianhages are of 101 vaue. Nota: A compiste fags of

ZEM UJpsoale Tripy
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Categories
K/A: 215004 K5.03 Tier / Group: T2G1
RO Rating: 2.8 SRO Rating: 2.8
LP Obj: 9.1-9A Source: NEW
CogLevel:  HIGH Category 8: Y




14. Which one of the following identifies the impact a loss of RPS MG Set B will have on
the Unit One Power Range Neutron Monitoring system and identifies the action
required to energize RPS B from its alternate power supply?

A half scram will occur with (1) 2 and 4 losing power and by placing the RPS
Power Source Select Switch on Panel P610 in the (2) position will
re-energize RPS B IAW 10P-03, Reactor Protection System Operating Procedure.

A. (1) APRMs
(2) ALT A

B. (1) APRMs
(2) ALT B

C. (1) Voters
(2) ALT A

D¥ (1) Voters
(2) ALTB




Feedback

K/A: 215005 A2.04

Ability to (a) predict the impacts of the following on the AVERAGE POWER RANGE MONITOR/
LOCAL POWER RANGE MONITOR SYSTEM; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions or operations:
SCRAM trip signals

(CFR: 41.5/45.8)

RO/SRO Rating: 3.8/3.9

Objective: LOI-CLS-LP-09.6 Obj. 12b

Given plant conditions, predict the response of the PRNMS to a malfunction/failure of the following
systems/components:

b. 120 VAC Distribution

Reference: SD-09.6
Cog Level: High

Explanation:

Each APRM instrument receives power from two power supplies, LVPS 1 and LVPS 4. LVPS 1 is fed
from RPS Bus A while LVPS 4 is fed from RPS Bus B. Therefore, a loss of an RPS Bus will not affect
operation of the APRM NUMACS. Each of the four VOTERS corresponds to a channel of the A1, A2, B1,
and B2 RPS logic. The VOTER outputs to the RPS logic are: A1 (VOTER 1), A2 (VOTER 3), B1 (VOTER
2), and B2 (VOTER 4). Voters 2 and 4 are powered from RPS B. OP-03 contains the steps to re-energize
the RPS MG Set in which transferring to alternate power supply can be performed. If this is done then the
switch will be placed in Alt B position. Some confusion usually happens as this procedure is performed
because the light above the Alt B position is unlit. Students usually think then that Alt B has no power
available to energize the RPS Bus and want to take the switch to Alt A which is the energized bus.

Distractor Analysis:

Choice A: Plausible because the APRM lose one power source but have a redundent power supply. The
procedure action is plausible because the ALT A is a position switch that is used for transferring the A
RPS to alternate. The student may confuse this with transferring to the A RPS power supply because the
light will be extinguished above the Alt B position and be on above the Alt A position.

Choice B: Plausible becasue the APRM lose one power source but have a redundent power supply. Alt B
is the correct switch powition for the transfer switch.

Choice C: Plausible because the RPS system is the 120 VAC emergency power. The procedure action is
plausible because the ALT A is a position switch that is used for transferring the A RPS to alternate. The
student may confuse this with transferring to the A RPS power supply because the light will be
extinguished above the Alt B position and be on above the Alt A position.

Choice D: Correct answer, see explanation.



Notes

2.8.8 PRNMS Power Supplies

The Power Range Neutron monitoring System uses one Quadruple
Voltage Power Supply (QLVPS) chassis and Tour Dual Low Valtage
Power Supplies (DLVPS), one for each bay of the PRNMS panel, to
provide redundant power to the NUMAC instruments. These LVPS
convert 120 VAC fo low voltage DC. See Figure 09.6-15.

Each APRM instrument receives power from two power supplies,
LVPS 1 and LVPS 4. LVPS 1 is fed from RPS Bus A while LVPS 4
is fed from RPS Bus B. Therefore, a loss of an RPS Bus will not
affect cperation of the APRM NUMACS. Each RBM instrument also

SD-09.6 Rev.5 Page 31 of 93

1.3.6 Two-Out-of-Four Logic System (VOTERS)

The VOTERS serve as the interface between the APRM/OPRM
channels, which generate safety trips, and the RPS. Each of the four
VOTERS corresponds 1o a channel of the A1, A2, B1, and B2 RPS
logic. The VOTER outputs to the RPS logic are: A1 (VOTER 1), A2
(VOTER 3), B1 (VOTER 2), and B2 (VOTER 4}. VOTERS cannot be
bypassed.

The VOTER logic dees not latch a trip condition. This means no reset
is required and no input trip signal occurs if cne APRM instrument
generates a frip input and then clears before a second APRM
generates a frip input. A trip output occurs only if two or more inputs
indicate a trip concurrently.

SD-09.6 Rev. 5 Page 10 of 93
From 10P-03:

CAUTION

Transferring RPS3 Bus B to alternate power following a loss of power on RPS Bus B

shall always be accomplished by placing the RPS POWER SOURCE SELECT
SWITCH in ALT B. A Scram will result if the switch is placed in ALT A.

b, PLACE the RPS POWER SOURCE SELECT
SWITCH on Panel H12-P610 in ALT B.

Categories

K/A: 215005 A2.04 Tier / Group: T2Gl1
RO Rating: 3.8 SRO Rating: 3.9
LP Obj: 9.6-12B Source: NEW

Cog Level:  HIGH Category 8: Y



FIGURE 09.6-13
VOTER/RPS Interface Diagram (All VOTERS)

OPRM CDA/INOP TRIP OUTPUTS TO RPS ARE DEFEATED. REACTOR SCRAM ON 2-OF-4 OPRM CDA/INOP TRIPS WLL NOT OCCUR
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FIGURE 09.6-14

VOTER/RPS Interface Diagram (VOTERS 1 and 3)
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l K1Y, I IK4Y I }K43Y

e e

2-of-4 concurrent APRM trips or

2-0f-4 concurrent OPRM DIDA trips or
2-0f-4 concurrent OPRM CDA trips cause
the TRIP X output and TRIP Y output for
that function (APRM trip or OPRM DIDA
TRIP or OPRM CDA trip) for each VOTER
to change state and trip the RPS logic
related to the VOTER.

NOTE: OPRM CDA/INOP TRIP OUTPUTS
TO RPS ARE DEFEATED. REACTOR

VOTER 3 SCRAM ON 2-OF-4 OPRM CDAJINOP
TRIPS WILL NOT OCCUR.
RPS CH. A2 VOTER 1 outputs to RPS A1
| VOTER 3 outputs to RPS A2
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eyl

VOTER 4 outputs to RPS B2
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FIGURE 09.6-15
PRNMS Power Supplies
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FIGURE 09.6-16
Panel P603 Layout
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FIGURE 9.6-22a
OPRM Stability Screen — DSS-CD
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15. Unit One is at 94% power when one recirc flow input to APRM 2 fails downscale (zero).

P Which one of the following identifies:
(1) the OPRM response to the recirc flow failure and
(2) the required action IAW the annunciator procedures?

A¥ (1) OPRM 2 only is enabled.
(2) Bypass APRM 2.

B. (1) OPRM 2 only is enabled.
(2) Verify RBM B auto transfers to APRM 1.

C. (1) All OPRMs are enabled.
(2) Bypass APRM 2.

D. (1) All OPRMs are enabled.
(2) Verify RBM B auto transfers to APRM 1.




Feedback

K/A: 215005 A2.05

Ability to (a) predict the impacts of the following on the AVERAGE POWER RANGE MONITOR/
LOCAL POWER RANGE MONITOR SYSTEM ; and (b) based on those predictions, use procedures
to correct, control, or mitigate the consequences of those abnormal conditions or operations:

Loss of recirculation flow signal
(CFR: 41.5/45.6)

RO/SRO Rating: 3.5/3.6

Objective: LOI-CLS-LP-09.6 Obj 12g

Given plant conditions, predict the response of the PRNMS to a malfunction/failure of the following
systems/components:

e. Recirc Flow Module

Reference: SD-9.6, 1APP-A-06
Cog Level: High

Explanation:

Each Numac processes the signals from one sensor in Loop A and one in Loop B and averages the
signals to obtain total recirc flow rate. If one of the two recirc flow signals to an APRM failed to a zero
signal with reactor power at 100%, its OPRM becomes enabled because the calculated flow is reduced to
one half of its initial value. The other APRM/OPRMs will be unaffected. The RBM has a primary reference
from APRM 2 with the primary alternate from APRM 4 and a secondary alternate from APRM 3. APRM 1
is the primary reference for RBM A.

Distractor Analysis:
Choice A: Correct answer, see explanation

Choice B: Plausible because the RBM B will transfer from APRM 2 to its alternate reference which is
APRM 4 or its secondary alternate of APRM 3. Prior to the Numacs the transfer of the flow units was a
manual transfer. APRM 1 is not used for RBM B but is the primary for RBM A.

Choice C: Plausible because the alarm for OPRM enabled will be in alarm, and the Voters will see the
OPRM enabled on all 4 voters for only OPRM 2 though.

Choice D: Plausible because the alarm for OPRM enabled will be in alarm, and the Voters will see the
OPRM enabled on all 4 voters for only OPRM 2 though. The RBM B wili transfer from APRM 2 to its
alternate reference which is APRM 4 or its secondary alternate of APRM 3. Prior to the Numacs the
transfer of the flow units was a manual transfer. APRM 1 is not used for RBM B but is the primary for
RBM A.

Notes
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4.2.3

Recirculation Flow Transmitters

Failed Recirc Fiow transmitters could result in control rod biocks or
trip signals to be generated by the associated APRM, depending on
the direction of failure and the initial reactor power level. For
example, if ane of the two recirc flow signals to an APRIM failed to a
zero signal with reactor power at 100%, its OPRM becomes enabled
because the calculated flow is reduced to one half of its initial value,
and its STP red block and frip set point will be exceeded because the
flow used to calculate the STP rod block and trip set points is also
reduced to one half of its initial value. The other APRM channels are
not affected since they use separate recirc flow signals.

Since the APRM 4 instrument provides Loop A and Locp B Flow
signals for meters, if either of its flow inputs fail to zero the
associated meter will indicate zero. Since the APRM 1 instrument
provides Loop A and Loop B flow signals for the flow recorder, if
either of its flow inputs fail {o zero the associated recorder pen will
indicate zero.

Recirc Flow Module failures can be bypassed using the APRM
bypass switch. This methed, however, will bypass all functions
associated with the affected APRM channel.

Flow signals and flow upscale alarm signals are bypassed when the
corresponding APRM channel is bypassed. The RBM disregards
flow signals from a bypassed APRM when processing flow compare
logic.

SD-09.6
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Each RBIM channel designates a hierarchy of normal and alternate
APRM channels to use as their reference APRM channel. The
alternate channels are used in hierarchical order when the preferred
channels are not available. The primary reference APRM for RBM A
Is APRM 1 with the first alternate as APRM 3 and the second
alternate as APRM 4. The primary reference APRM for RBM B is
APRHM 2 with the first alternate as APRM 4 and the second alternate
as APRM 3. The RBM circuitry will automatically transfer to an
alternate APRM on failure of the primary reference APRM (Critical
Self Test Fault). No operator action is required for this transfer.

RBM Channel A RBM Channel B

Primary Keference APRM 1 APRM 2

First Alternate APRM 3 APRM 4

Second Alternate APRM 4 APRM 3




If of cionms of FLOW (¥} on LDRM DARGRAPH displays &t APRE
aDas, .4 FLOW COMBRRE alarm ingications on REM oODh nesders do ROT

identify cause of the alarm, then parform The Epliowing:
a. or che APRM ODRs, press =70 soft xey to obitain TRID STATIUE
sofc key.
=38 Tress TRIP STATOE saft kewv.
c Check FLOW URECALE LTLEDM status Irom the TRID STATIUS
display.
4 e REBE ODAs, press EIC soft key to ocbtain TRID STATUS sofc
kew.
e. Tress TRID STRTUS =oft key.
£. Checlk RECIRCULATION FLOW COMBRRE status from TRIE STRTUS
display.
2 When the failed channel can be idantified, then psriorm The
following:
a. Hotify the Unit 320,
b. Bypass the affected APRM
c. confirm the FLOW REF OFF WORMRL apnpunciator clears.
3. 1f an APRM Upscals trip condition wWas ipiziated o the Vaters,
then press TRIP MEMORY RESET at each YVoter.
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Categories

K/A: 215005 A2.05 Tier / Group: T2Gl
RO Rating: 3.5 SRO Rating: 3.6
LP Obj: 9.6-12G Source: NEW
CogLevel:  HIGH Category 8: Y
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16. Which one of the following identifies the power supply to the Unit One RPS A analog
trip cabinets?

A. 120 VAC Panel 31AB
B. 120 VAC Panel 32AB
Cv 125 VDC 11A

D. 125 VDC 12A

Feedback

K/A: 216000 K2.01

Knowledge of electrical power supplies to the following:
Analog trip system: Plant-Specific

(CFR:41.7)

RO/SRO Rating: 2.8/2.8

Objective: CLS-LP-03 Obj 18h

State the power supplies for the following:
h. Analog Trip System Logic Cabinets
Reference: SD-03

Cog Level: Low

Explanation:

There are four cabinets for the RPS, each housing a separate channel (XU-65 through XU-68). Cabinets

receive power from DC panels 11A(B) for Unit 1 and DC panels 12A(B) for unit 2. An NLI [Topaz
(backup) inverter and a Lambda power supply are located in each cabinet. In order to meet the complete

redundancy criteria, the power supplies are designed to be shared in the event of a power supply failure in

one cabinet. These four cabinets cause a trip on a loss of power. 31AB(32AB) feed trip logic for PCIS
group 6 isolation and also trip (cause) a group 6 isolation on a loss of power.

Distractor Analysis:

Choice A: Plausible because there are 120 VAC (UPS) power supplies to trip systems in which this feeds

PCIS Group 6 isolation tip logic.

Choice B: Plausible because there are 120 VAC (UPS) power supplies to trip systems in which this feeds

PCIS Group 6 isolation tip logic.
Choice C: Correct answer, see explanation

Choice D: Plausible because This is the feed to Unit two analog trip system cabinets.

Notes




Load: 120V Distribution Panel 1-31AB (HC7)
Location: Control Building 49" NW
Drawing Reference: LL-83041-25

Upstream Power Source: . 120V Emergency Distribution Panel 1E5 {Normal)

420V Emergency Distribution Panel 1E6 {Alternate}

CKT | LOAD DESCRIPTION EFFECTS ON LOSS OF POWER
1 CAC System Inhoard LOCA Signal Trip Logic | Group 6 Div I AC-powered CAC valves will
(XU-53, H12-PBO&, PE22} close {CAC-V172 W5, VB, WT, V182, V163,
(TS 3.3.6.1,23.62,3.33.1,3.4.4, 345, ¥9), all Group 6 CAM, RIP and RXS vaives
3.6.1.3, TRM 3.4, ODCM 7.22) will close
o] CAC System Division 1 {AC) Isclation Trip Will receive a full Group 6 isolation {all

2verride Switch, CAC-C5-4178 and Siack
Rad Monitor isolation Gverride Switch
CAC-C5-5518(T5 3.3.6.1,3.3.6.2,3.3.3.1,
344,345 3613 TRIM 3.4, ODCM 7.3.2)

Group 6 valves will close, reactor building will
isclate, SBGT trains will start due to stack rad
monitor trip signal), override capability will
be disabled

Load: 120V Distribution Panel 2-32AB (HX0)
Location: Contro] Building 49° SE
Crawing Reference: L1L-09341-25

Upsiream Power Source: - 120V Emergency Distribution Panel 2E7 {Mormal)

120V Emergency Distribution Panel 2E8 {Alternate)

CKT | LOAD DESCRIPTION EFFECTS ON LOSS OF POWER
1 CAC System Inboard LOCA Signal Trip Logic | Group 8 Div 1 AC-powered CAC valves will
(XU-53, H12-PB08, PE22} close {CAC-V172, W5, VB, V7, V162, V163,
{TS533.31,3361,338.2, 344,245, WOy, all Group & CAM, RIP and RXS valyes
3813 TR 34, ODCM 7.3.2} will close
2 CAC System Division 1 {AC) Isolation Trip Will receive a full Group 6 isolation on Unit
Qarride Switch, CAC-CS-4178 and Siack 4 and Unit 2 {all Group § val/es will close,
Rad Monitor izolation Gverride Switch reactor building will isolate, SBGT trains will
(T533.31,336.1,33.682 344 345, start due to stack rad monitor trig signal),
3613, TRM 34, ODCM T .32} override capability will be disabled on Unit
2 only. 1/2-UA-D3-5-4 and 1/2-UA&-35-5-10
will alarm.
Categories
K/A: 216000 K2.01 Tier / Group: T2G2
RO Rating: 2.8 SRO Rating: 2.8
LP Ob;: 03-18H Source: BANK
CogLevel: LOW Category 8: Y
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17. Following a loss of feedwater, RCIC initiated on low reactor water level, then
subsequently shut down on high reactor water level.

Current plant status is:
Reactor water level is 170 inches
RCIC steam supply valve (E51-F045) is closed
RCIC injection valve (E51-F013) is closed
RCIC flow controller in Auto set at 200 gpm

The RO opens the E51-F045 and then depresses the PF push button on the RCIC flow
controller. No other actions are performed.

Which one of the following identifies the indicated flow on the RCIC flow controller that
would be observed for these conditions?

A¥ 0 gpm
B. 200 gpm
C. 400 gpm

D. 500 gpm




Notes

3.4.3

Pump Discharge Valve, E51-F012, RCIC Injection Valve, E51-F013
(Figures 16-21, 22)

RCIC Pump injection to the vessel is conirelled by the normally open
Pump Discharge Valve, E51-F012, and the normally closed RCIC
Injection Valve, E51-FO013. The RCIC Injection Valve will
automatically open upon receiving a low reactor water level signal
{LL2) provided that neither the Turhine Trip and Throttle Vaive,
E51-V8, nor the Turbine Steam Supply Valve, E51-FD45, is full
closed. The RCIC Injection Valve will automatically ciose once either
the Turbine Trip and Throttle Valve or the Turbine Steam Supply
Valve is fully closed. If the Pump Discharge Valve is closed upon
receiving the low reactar water level signal, it, too, will receive an
automatic open signal. The Pump Discharge Valve may be controlled
manually, using the RTGB PB01 keylocked three-position
CLOSE/AUTG/OPEN control switch, key remavable in AUTO). The
RCIC Injection Valve may also be controlled manually, using the
RTGB P801 three-position CLOSE/AUTO/OPEN control switch.

L, :%m
P ke 11540 - energized on W8 full s z
Bl closed £ 5
L oo [K20 - enengized on FO45 =
full closed ‘rg
i |K3 - LL2 signal g
l | =2
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(" I 43
|l 1l = &
?f_ " : : oo o
a
=
o D S
2F } 2R ) .
\ ' o __eusE o
OMTATER T’u{nmrm a
¥
AE-MCCBRMNLOCM, SHOWN I DR K- IMIPVORII LU
RA-LDCAL GONTROL IWTTCH KO-INTRSETING WHIKN VI UL LD
LAl FOTGl CONTIOL SWINGH 0l PRIFRGKIT WHETN Ml FULL (SO
TR OPIIN NG AN SLOMNG
Categories
K/A: 217000 A1.01 Tier / Group: T2Gl1

RO Rating: 3.7
LP Obj: 16-12A
Cog Level:  HIGH

SRO Rating: 3.7
Source: BANK
Category 8: Y
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18. Given the following plant conditions with RCIC in pressure control mode:

RCIC controller output 70%

Bypass to CST Vlv, E51-F022 Throttled

RCIC Flow 300 gpm

RPV pressure 990 psig, slowly rising
RCIC controller Automatic set @ 300 gpm

Which one of the following identifies how RPV pressure can be stabilized?

The RO can throttle the E51-F022 in the (1) direction, or by (2) the
RCIC Flow Controlier auto setpoint.

A. (1) open
(2) lowering

B. (1) open
(2) raising

C. (1) closed
(2) lowering

Dy (1) closed
(2) raising




Feedback

K/A: 217000 A1.04

Ability to predict and/or monitor changes in parameters associated with operating the REACTOR
CORE ISOLATION COOLING SYSTEM (RCIC) controls including:

Reactor pressure

(CFR: 41.5/45.5)

RO/SRO Rating: 3.6/3.6

Objective: LOI-CLS-LP-016-A Obj. 17b
Describe how the following evolutions are performed during operation of the RCIC system:
b. Adjusting RCIC flow in the reactor pressure control mode.

Reference: RCIC Hard Card
Cog Level: High

. B
Explanation:
There are two ways to reduce the RPV pressure with the conditions given. One way is to open the 22
valve, there by increasing the size of the hole and mantaining the same flowrate, this will work until the
controller is at 100% output. The second is to raise the controller setpoint thereby causing the turbine to
work more (increase flow through the same size hole).

Distractor Analysis:
Choice A: Plausible becasue these are the opposite of the actual answers and if the operator was trying to
raise RPV pressure this would be correct.

Choice B: Plausible because raising is correct and the operator could have a misconception about the 22
vaive.

Choice C: Plausible because closing the 22 is correct and the operator could have a misconception about
the flow controller.

Choice D: Correct answer, see explanation.



Notes
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RCIC PRESSURE CONTROL
(OP-16 SECTION 8.2)

ENMSURE THE FOLLOWING Y ALVES ARE OPEM: ES1-VE {WVALVE POSITION}, ES1-w8
{ACTUATOR POSITION), AND E51-w8.

OPEN ES1-F046

START WACUUNM PUMP &ND LEAVE SWITCH IN START.

EMSURE £51-F012 15 CLOSED

ENSURE E41-F011 IS CPEN

THROTTLE OPEN ES1-F022 UNTIL DUAL INCATICON IS OBTAINED

OPEN E51-FD45

THROTTLE OPEN E51-F022 OR ADJUST RCIC FLOW CONTROL, E51-FIC-RE00, TG
DBTAIN DESIRED SYSEM PARAMETERS AND REACTOR PRESSURE.

EMSURE E51-F019 IS CLOSED WITH FLOW ABOVE 80 GPM.

ENSURE THE FOLLOWING VWALVES ARE CLOSED: E51-FO25, ES1-F026, ES1-F004,
AND ES1-FOOS.

START SBGT (OP-10}

ENSURE BAROMETRIC CMDSR CONDENSATE PUMP OPERATES

FOR SHUTDOWN REFER TO OP-16
FOR TRANSFER BETWEEN PRESSURE AND LEVEL CONTROL REFER TO OP-15

1/1086
10P-16 Rev. 71 Page 86 of 89
Categories
K/A: 217000 A1.04 Tier / Group: T2Gl
RO Rating: 3.6 SRO Rating: 3.6
LP Obj: 16-17B Source: NEW
Cog Level:  HIGH Category 8: Y




19. Unit One is operating at power with CS pump 1B under clearance.
A small break LOCA occurs simultaneously with a Loss of Off-site Power to both units.

Only DG2 and DG3 start and tie onto their respective E bus.

The following plant conditions exist on Unit One:

AUTO DEPRESS TIMERS INITIATED In alarm
REACTOR LOW WTR LEVEL INITIATION  In alarm
RPV pressure 600 psig
Drywell pressure 13 psig

Based on the conditions above, which one of the following identifies the status of ADS
to depressurize the RPV for low pressure injection?

A. Not auto initiate due to loss of power to the Fluid Flow Detection cabinet.
B. Will auto initiate when RPV pressure lowers to 410 psig.
C¥ Not auto initiate due to the logic not made up.

D. Will auto initiate in 83 seconds.




P

Feedback

K/A: 218000 K3.01

Knowledge of the effect that a loss or malfunction of the AUTOMATIC DEPRESSURIZATION
SYSTEM will have on following:

Restoration of reactor water level after a break that does not depressurize the reactor when required
(CFR: 41.7/45.4)

RO/SRO Rating: 4.4/4.4

Objective: CLS-LP-20 Obj. 16b
Given plant conditions, predict how the following will be affected by a loss or malfunction of ADS/SRVs:
b. Reactor water level

Reference: SD-20
Cog Level: High

Explanation:

With the loss of offsite power and 1A CS pump under clearance this would leave only one pump available
in each RHR loop. Therefore ADS logic is lost. Level will continue to lower until the ADS valves are
manually opened (emergency depressurization) at which time the running low pressure pumps will be
able to add water.

Distractor Analysis:

Choice A: Plausible because the FFD cabinet is powered from E8 and it has lost power. This only affects
the acoustic monitoring system so alternate means of determining if the SRVs are open would have to be
utilized.

Choice B: Plausible because 410 psig and hi drywell pressure is a LOCA signal for starting the pumps.
The alarm though is the LL3 actuation so the pumps would already be running. The logic will not be made
up with only one RHR pump in each loop.

Choice C: Correct answer, see explanation.

Choice D: Plausible because if the logic was made up this would be the correct answer.



Notes

4.1.2

Automatic Operation

The ADS logic automatically opens the ADS valves in the event the
HPCI System fails to maintain reactor level during a LOCA. The
seven ADS valves open automatically when all the following
conditions are met on either of two logic channels (A or B} associated
with ADS:

Reactor low water level {LL3 from B21-LTS-NG31A and C or B
and D).

Reactor confirmatory low water level (LL1 from B21-LTS-N042A or B).

Operation of both pumps of an RHR lcop or one Core Spray pump as
indicated by a pump discharge pressure of 115 psig (either
E11-PS-ND16A AND C or B AND D or E11-PS-ND20AAND C or B
AND D for RHR ar either E21-PS-NODBA AND E11-PS-NDJYA or
E21-PS-NDOBB AND E21-PS-N00SB for CS).

A time delay of 83 seconds has elapsed (timer B21-TDPU-K5A or B).

AUTO/HANHIBIT switches in AUTO for either or both logic channels A
and B.

SD-20
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Categories

K/A: 218000 K3.01 Tier / Group: T2G1

RO Rating: 4.4

SRO Rating: 4.4

LP Ob;: 20-16B Source: NEW

Cog Level:  HIGH

Category 8:




20. Reactor Recirculation pumps have tripped due to a low level condition.

G31-F001, RWCU Inboard Isol Vlv, is Closed.
G31-F004, RWCU Outboard Isol Vlv, is Open.

Which one of the following identifies what the Group 3 Isolation Status Box on ERFIS
will display in five minutes?

Ay A green GROUP ISOL
B. Ared NO GROUP ISOL
C. Ayellow GROUP ISOL CMND

D. A green NO GROUP ISOL CMND

Feedback

K/A: 223002 A3.03

Ability to monitor automatic operations of the PRIMARY CONTAINMENT ISOLATION
SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF including:

SPDS/ERIS/CRIDS/GDS: Plant-Specific

(CFR: 41.7/145.7)

RO/SRO Rating: 2.5/2.8

Objective: LOI-CLS-LP-060-A Obj 4d

Describe the methods used to do the following on the ERFIS/SPDS Computer:

d. Obtain Group Isolation status including valve position

Reference: SD-60

Cog Level: High

Explanation:

ERFIS relies on the isolation signal to determine if an isolation is required. Since RWCU did receive a
signal, ERFIS will recognize a valid isolation signal with at least one valve closed in the penetration path
and remain Green and display GROUP ISOL.

Distractor Analysis:
Choice A: Correct answer, see explanation.

Choice B: Plausible because this is what would be expected with an isolation signal and no valves closed.

Choice C: Plausible because the isolation signal and valve closure time has not expired and can be
confused with an incomplete isolation of the penetration flow path (both valves not closed).

Choice D: Plausible because the candidate does not recognize Recirc pump trip is LL2 (same as RWCU)
would be indicated if no isolation signal present.



e

Notes

From SD-60
Ewvent Display Color Condition
Siatus Message Code
Inactive MO GROUP ISOL | Green 1. Mo isolalion signal
CND
Safe GROUP Q0L Gresn 1. l=olation sighal
2. Walve closure time exceeded
3. Atlleast one valve in each path closed
Caution SROURP IS0L Yellow 1. lsolation sighal
CMHND 2. Walve closure time not excesded
Alarm NO GROUPISCL | Red 1. leclation signal
2. Yalve closure time exceeded
3. No valve closed in a path
Categories
K/A: 223002 A3.03 Tier/ Group: T2Gl1
RO Rating: 2.5 SRO Rating: 2.8
LP Obj: 60-4D Source: BANK
Cog Level:  HIGH Category 8: Y
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21. Given the following small break LOCA conditions on Unit Two:

Drywell pressure 9.8 psig
Suppression chamber pressure 8.5 psig

Which one of the following identifies the response of suppression pool water level after
initiating suppression pool sprays?

The suppression pool level indication will 1 slightly
due to the (2) DP between the drywell and suppression pool.

A. (1) lower
(2) higher

B. (1) lower
(2) reduced

Cv (1) rise
(2) higher

D. (1) rise
(2) reduced

e

Feedback

K/A: 230000 A1.06

Ability to predict and/or monitor changes in parameters associated with operating the RHR/LPCI:
TORUS/SUPPRESSION POOL SPRAY MODE controls including:

Suppression pool level

(CFR: 41.5/45.5)

RO/SRO Rating: 3.3/3.3

Objective: N/A

Reference: none available

Cog Level: High

Explanation:With the SP at 8.5 psig and then sprays initiated the pressure will lower in the SP and this will
cause the higher delta pressure between the DW and SP to force some water down the downcomers to

slightly raise the water level in the SP due to the Higher dP. The pumps take a suction from the SP and
then spray back to the SP.

Distractor Analysis:
Choice A: Plausible because a higher d/p would be developed from the spray initiation, but level would not
lower based on dP.

Choice B: Plausible if the student has backward thinking of what is occurring with d/p. Lower pressure is
lowering dP.

Choice C: Correct answer, see explanation

Choice D: Plausible because a lower d/p would cause level to rise but tthe d/p will increase when sprays
are initiated.



Notes

TORUS
EXPANSION SPRAY
BELLOWS HEADER

SUPPRESSION
CHAMBER TO
DRYWELL
VACCUH
RING VENT RELIEF
\ HEADER
DEFLECTOR LOW VATER
; LEVEL -2'7
OWNCOMER
' -EL -5'6°
4 SRV T-QUENCHER(\ D).y —gqr
g )
QUENCHER
SUPPORT
< , STRUCTURE

a slight increase will occur as water is pushed down the downcomers into the SP.

Categories

K/A: 230000 A1.06 Tier / Group: T2G2
RO Rating: 3.3 SRO Rating: 3.3
LP Obj: NA Source: NEW

Cog Level:  HIGH Category 8:




r——

22. Given the following conditions with Unit One in Mode 5:

A single control rod is withdrawn to position 48 for blade removal
RWM is in Bypass

The control rod is selected

Rod Select Power is on

Which one of the following describes the adverse consequence if Rod Select power
was turned off, then back on, for uncoupling?

A. A select block will occur.
B¥ A rod out block only will occur.
C. Arod insert block only will occur.

D. Arod insert and a rod out block will both occur.

Feedback

K/A: 234000 A4.02

Ability to manually operate and/or monitor in the control room:
Control rod drive system

(CFR: 41.7 ] 45.5 t0 45.8)

RO/SRO Rating: 3.4/3.7

Objective: CLS-LP-07 Obj. 10e
List the conditions that will result in the following:
e. Control Rod Block

Reference: SD-07

Cog Level: High

Explanation:

With the Mode Switch Not in Startup or Run, the one rod out permissive must be met, all control rods
must be fully inserted when select power is turned on, or the permissive is not satisfied. Once arod is
selected and withdrawn with the permissive satisfied, no other rod can be selected unless select power is
turned off, then back on, but this results in a rod out block.

Distractor Analysis:
Choice A: Plausible because it is a misconception about being able to select a different rod.

Choice B: Correct answer, see explanation
Choice C: Plausible because it may be thought that since the rod is withdrawn it may give a insert block.

Choice D: Plausible because it may be thought that it would prevent withdrawal of the inserted rods and
prevent insertion of the withdrawn rod.

Notes
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FIGURE 07-15
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Categories
K/A: 234000 A4.02 Tier/ Group: T2G2
RO Rating: 3.4 SRO Rating: 3.7
LP Obj: 7-10E Source: BANK
CogLevel: HIGH Category 8: Y




23. The following "Blue Bar" annunciators are received while performing 0PT-11.1.2,

Automatic Depressurization System and Safety Relief Valve Operability Test:

SPTMS DIV | BULK WTR SETPOINT TS1
SPTMS DIV Il BULK WTR SETPOINT TS1

Which one of the following identifies the correct interpretation of Suppression Pool
temperature as it applies to receiving the above annunciators?

Suppression Pool temperature has just reached the annunciator setpoint of:
Av 95°F.

B. 100°F.

C. 105°F.

D. 110°F.

Feedback

K/A: 239002 A4.04

Ability to manually operate and/or monitor in the control room:
Suppression pool temperature

(CFR: 41.7/45.510 45.8)

RO/SRO Rating: 4.3/4.3

Obijective: CLS-LP-302M Ob;j. 1

Given plant conditions, determine if the following AOPs should be entered:
c. AOP-30

Reference: APP UA-12 5-4(5-5)

Cog Level: low

Explanation:
This alarm sefpoint is 95°F.

Distractor Analysis:
Choice A: Correct Answer, see explanation

Choice B: Plausible because this is a homogeneous setpoint distractor
Choice C: Plausible because this is the setpoint for SPTMS DIV | BULK WTR TEMP SETPT TMAX

Choice D: Plausible because this is the setpoint for Boron Injection Initiation Temperature (BIIT)

Notes
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i Hanual Reactor Scram reguired if suppressicn pool temperacure
exceads 110°F.

2. This annunciator is reguirsd to bz operabls to support Suppression
Chamier Tamperaturs InSTrumentatison operability; annunciator

2 4 A
inoperabilicy may result in a IERM Compensatory Measure.

TAPP-UA-12 Rev. 28 Page 51 of 66

Onit 1
ARPP UR-12 £-3
Pagse 1 of L
SPIMS LIV II BULK WIR TEMP SETPT THAX
DEVICE/SETPOINTS
SPIMS Migroprocsesscr CAC-TY-£426-2 14E°F
FOSSIBLE FPLANT EFFECTS
1. Manual Reactor Scram required if suppression pool temperaturs

exceeds 110°F.

—



From PCCP:

1M0°F

BEFORE

SUPPRESSION POOL
TEMP REACHES
110°F

REACTOR SCRAM
REQUIRED

A /
SPIT-07

IS
REACTOR
SCRAM
REQUIRED

NO

SPIT-08
| INITIATE A REACTOR SCRAM
AND ENTER EOP- 01

SPT-09

Categories

K/A: 239002 A4.04 Tier / Group: T2Gl
RO Rating: 4.3 SRO Rating: 4.3
LP Obj: 302M-1C Source: BANK

CogLevel: LOW Category 8: Y

.



24. The DFCS control signal input to 2A RFP has been lost. The RO observes the
following:

RFP A CONTROL TROUBLE alarm is received
RFP A Manual/DFCS selector switch is in DFCS
DFCS Control light for RFP A on XU-1 is out

Which one of the following describes how RFP 2A will respond, and what operator
action is required by 2APP-UA-13, RFP A CONTROL TROUBLE, to adjust the speed
of RFP 2A?

RFP 2A speed will (D) .
The operator can control RFP A speed by (2) .

A. (1) drop to the idle speed setpoint
(2) operating the RFP A Raise/Lower control switch

B¥ (1) remain at the last known demand
(2) operating the RFP A Raise/L.ower control switch

C. (1) drop to the idle speed setpoint
(2) placing the RFP A Speed Controller in Manual and adjusting the output demand

D. (1) remain at the last known demand
(2) placing the RFP A Speed Controller in Manual and adjusting the output demand




T

Feedback

K/A: 259001 A2.06

Ability to (a) predict the impacts of the following on the REACTOR FEEDWATER SYSTEM ; and
(b) based on those predictions, use procedures to correct, control, or mitigate the consequences
of those abnormal conditions or operations:

Loss of A.C. electrical power

(CFR: 41.5/45.6)

RO/SRO Rating: 3.2/3.2

Objective: CLS-LP-32.3 Obj. 10

Given plant conditions and one or more of the following events use plant procedures to determine the
actions required to control and/or mitigate the consequences of the event:

J. Loss of signal from the DFCS

Reference: UA-13 6-5
Cog Level: high

Explanation: UPS supplies power to the controls.

From OP-32, Section 5.7.2 (Notes)

IF RFPT B(A) MAN/DFCS selector switch is in DFCS, AND the DFCS control signal subsequently drops
below 2450 rpm, OR increases to greater than 5450 rpm, THEN Woodward 5009 digital controls will
automatically assume RFPT speed control and maintain current speed. In this condition, the RFPT will
only respond to LOWER/RAISE speed control switch commands

From APP UA-13 6-5 (RFP A Control Trouble)
IF RFPT 2A DFCS CTRL light on RTGB XU-1 is NOT illuminated, THEN attempt to control RFP turbine
speed as necessary using the LOWER/RAISE speed control switch

Distractor Analysis:

Choice A: Plausible because the woodward manual control signal automatically tracks the DFCS output
signal. An operator without this knowledge could believe the RFP speed would drop to minimum
woodward control speed with the DFCS control signal failed

Choice B: Correct answer, see explanation

Choice C: Plausible because the DFCS control signal has failed. with the DFCS Control light out, the
RFP is under manual control of the woodward governor and adjusting the output of the individual RFP
Speed Controller will have no effect. An operator without understanding of the hierarchy of the RFP
control system could believe this choice is correct.

Choice D: Plausible because the DFCS control signal has failed. with the DFCS Control light out, the
RFP is under manual control of the woodward governor and adjusting the output of the individual RFP
Speed Controller will have no effect. An operator without understanding of the hierarchy of the RFP
control system could believe this choice is correct.

Notes
SCTLONS
1. Inform Turbine Building A0 of alarm initiaticen and request
investigation of alarm condition.
2. Monmitor resactor watsr level and feedwater flew for peossible leoas
of & RFP.
3. IF RFPT 2R DFCS CTRL light on RTGB XU-1 is NOT illuminated, THEN

attempt to control RFP turbine speed as nscsasary uaing the
LOWER/RAISE speed controcl switch.
N Refer to DAOP-23.0.

2APP-UA-13 Rev. 43 Page 99 of 108



NOTE: IF RFPT B{A) MAN/DFCS selector switch is in DFCS, AND the DFCS control
signal subsequently drops below 2450 rpm, OR increases to greater than
5450 rpm, THEN Woodward 5009 digital controls will automatically assume
RFPT speed control and maintain current speed. In this condition, the RFPT
will only respond to LOWER/RAISE speed centrol switch commands until the
MAN/DFCS selector switch is placed in MAN, DFCS CTRL RESET
pushbutten is depressed, AND the MAN/DFCS selector switch returned to
DFCS.

Load: 120V UPS Distribution Panel 2-V10A

Location: Control Building 49' SW
Drawing Reference: F-D3027
Upstream Power Source: 120V UPS Distribution Par

CKT LOAD DESCRIPTION

K] Unit 2 FW Control System:
RFPT A & B/Main Turbine High Level
Trip Circuit "A"
MV converters for 2-C32-TE-NOOSA
and 2-C32-TE-NQO0OGB
Digital FWCS Rx Scram B Input
FPower supplies:
2-C32-ES-5782A & B (Digital FWCS)
2-C32-ES-5783A & B (Digital FWCS)
2-C32-ES-5784A & B (Digital FWCS)
2-C32-ES-5786A & B (Digital FWCS)
2-C32-K620 for 2-C32-PT-NOO7
{Turbine Steam Flow) and
2-C32-PT-N0O08 {Reactor Pressure)

4.2.4 DFCS Control Signal Failure

If the 5009 control system detects that the Remote Speed Setpoint
{RSS) from the DFCS is outside the failure limits, an RSS signal
failure condition is set and, if the 5009 control system was in the
DFCS mode, an automatic transfer to the manual mode will occur.
The RFPT speed setpoint {and hence RFPT speed) will be
maintained at the last “good” value and can be controlled using the
Panel XU-1 RAISE / LOWER swilch (Figure 32.3-14). The
MANUAL / DFCS switch should be placed in the MANUAL position.

[SD-32.3 | Rev3 | Page 66 of 123 |
Categories
K/A: 259001 A2.06 Tier / Group: T2G2
RO Rating: 3.2 SRO Rating: 3.2
LP Obj: 32.3-107 Source: BANK

Cog Level:  HIGH Category 8: Y



25. Unit One is operating at rated power when the Feedwater Flow B indicator has failed
upscale.

Which one of the following identifies the effect this condition will have on reactor water
level control with no operator actions taken?

Av DFCS fransfers to 1-element control and maintains current level.

B. DFCS transfers to 1-element control and RFPs reduce feedwater flow causinga X
reactor scram on low level. '

C. DFCS remains in 3-element control and maintains current level.

D. DFCS remains in 3-element control and RFPs reduce feedwater flow causing a X
reactor scram on low level.




Feedback

K/A: 259002 K6.04

Knowledge of the effect that a loss or malfunction of the following will have on the REACTOR
WATER LEVEL CONTROL SYSTEM:

Reactor feedwater flow input

(CFR:41.7/45.7) °

RO/SRO Rating: 3.1/3.1

Objective: CLS-LP-32.2 Obj 7b

Given plant conditions, determine the response of the DFCS to the following events:
b. Loss of any feed flow input

Reference: APP A-07 4-2, FW CTL SYS TROUBLE
Cog Level: high

Explanation: 4
The following signals are the permissives to operate in 3 element control:
All steam flows (4) outputs are valid (within 10% of avg)
All feed flows (2) outputs are valid (within 10% of both)
Master control station in Automatic
At least one (1) Feed pump control station is in Automatic
Reactor Power is > 20%
Feed flow and Steam flow matched
with the feed flow failure this will transfer to 1 element control. Level will be maintained based on level
only.

Distractor Analysis:
Choice A: Correct answer, see explanantion

Choice B: Plausible because it will transfer to 1 element control but the feed flow failure will not cause
DFCS to lower the output of the feed pumps based on the upscale failure of the feed flow instrument. This
is an input to the three element control signal. Which would on a slow raising start to lower but when it
goes to 1 element that signal is removed. the student may think that since it has a high flow condition that
feed flow may be reduced causing a scram on low level.

Choice C: Plausible because level will be maintained at the current setpoint but it will transfer to single
element control on greater than 10% difference between feed flow signals.

Choice D: Plausible because feed flow is an input to 3 element control and the feed flow failure will not
cause DFCS to lower the output of the feed pumps based on the upscale failure of the feed flow
instrument. the student may think that since it has a high flow condition that feed flow may be reduced
causing a scram on low level. It will transfer to single element control.



Notes

WHITE

FW CTL SYS TRBL Page1of2
1.0 OPERATOR ACTIONS:

1.1 CONFIRM which condition is causing this alarm by observation of the
ist L ses section.

1o

1.2.1 One or more of the following automatic actions may have occurred:

Possible RFP speed locked at speed signal sensed at time of failure.
Transfer to redundant digital feedwater control channel.

Transfer to opposite level transmitter {C32-LT-NOD4A/B)
Turbine trip and possible reactor scram from high reactor water level.

U O

2.7.1 High (8.0 Mibs/hr)

2.7.2 Low {0.2 Mibs/hr) when greater than 10% total feed flow.

2.7.3 Greater than a 10% mismaich between the averaged feed flow.
2.7.4 Rate of Change 1.6 Mibs/Hr/Sec

1APP-A-O7 Rev. 33 Page 250145

From SD-32.2
424

There are 2 normal feed flow inputs that are summed to provide an
output signal to the following and dependent upon initial power level and
severity of failure the following may occur:

- resulting from real alarm

block criteria being exceeded OR
OR total feed flow now < 20%.

- Recirc pump runback if total feedwater flow goes < 16.4%

—  Hydrogen Water Chemistry injection solenoids rip if total feed flow
<17.3%.

~  Hydrogen Water Chemistry may trip on extemnal setpoint step
change (>5 SCFM)

Steam and feedwater mass flow
rates are not used to modify the level signal.




Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

259002 K6.04
3.1

32.2-7B
HIGH

Tier / Group: T2Gl1
SRO Rating: 3.1
Source: NEW
Category 8: Y



25. Unit One is operating at rated power when the Feedwater Flow B indicator has failed
upscale.

Which one of the following identifies the effect this condition will have on reactor water
level control with no operator actions taken?

AY DFCS transfers to 1-element control and maintains current level.

B. DFCS transfers to 1-element control and RFPs reduce feedwater flow causing a
reactor scram on low level.

C. DFCS remains in 3-element control and maintains current level.

D. DFCS remains in 3-element control and RFPs reduce feedwater flow causing a
reactor scram on low level.

T



Feedback

K/A: 259002 K6.04

Knowledge of the effect that a loss or malfunction of the following will have on the REACTOR
WATER LEVEL CONTROL SYSTEM:

Reactor feedwater flow input

(CFR: 41.7145.7)

RO/SRO Rating: 3.1/3.1

Objective: CLS-LP-32.2 Obj 7b
Given plant conditions, determine the response of the DFCS to the following events:
b. Loss of any feed flow input

Reference: APP A-07 4-2, FW CTL SYS TROUBLE
Cog Level: high

Explanation:
The following signals are the permissives to operate in 3 element control:
All steam flows (4) outputs are valid (within 10% of avg)
All feed flows (2) outputs are valid (within 10% of both)
Master control station in Automatic
At least one (1) Feed pump control station is in Automatic
Reactor Power is > 20%
Feed flow and Steam flow matched
with the feed fiow failure this will transfer to 1 element control. Level will be maintained based on level
only.

Distractor Analysis:
Choice A: Correct answer, see explanantion

Choice B: Plausible because it will transfer to 1 element control but the feed flow failure will not cause
DFCS to lower the output of the feed pumps based on the upscale failure of the feed flow instrument. This
is an input to the three element control signal. Which would on a slow raising start to lower but when it
goes to 1 element that signal is removed. the student may think that since it has a high flow condition that
feed flow may be reduced causing a scram on low level.

Choice C: Plausible because level will be maintained at the current setpoint but it will transfer to single
element control on greater than 10% difference between feed flow signals.

Choice D: Plausible because feed flow is an input to 3 element control and the feed flow failure will not
cause DFCS to lower the output of the feed pumps based on the upscale failure of the feed flow
instrument. the student may think that since it has a high flow condition that feed flow may be reduced
causing a scram on low level. It will transfer to single element control.



Notes

WHITE

4-2

FW CTL SYS TRBL Page 1 0f2

1.0 OPERATOR ACTIONS:

1.1 CONFIRM which condition is causing this alarm by observation of the
components listed under the causes section.

1.2 ©OBSERVE Automatic Functions:
1.2.1 Dne or more of the following automatic actions may have occurred:

&k W N

Possible RFP speed locked at speed signal sensed at fime of failure.
Transfer to redundant digital feedwater control channel.

Transfer to single element control

Transfer to opposite level fransmitter (C32-LT-NOD4A/B)

Turbine trip and possible reactor scram from high reactor water level.

2.7 Reactor Feedwater Flow Transmitters A or B:
2.7.1 High (8.0 Mibs/hr}
2.7.2 Low (0.2 Mibs/hry when greater than 10% total feed flow.
2.7.3 Greater than a 10% mismatch between the averaged feed fiow.
2.7.4 Rate of Change 1.6 Mibs/Hr/Sec

TAPP-A-O7

Rev. 33 Page 25 of 45

From SD-32.2

4.24 Loss of Any Feed Flow Input

There are 2 normal feed flow inputs that are summed to provide an
output signal to the following and dependent upon initial power level and
severity of failure the following may occur:

Auto transfer to 1 element operation resulting from real alarm
block criteria being exceeded OR individual feed flow not within
10% of average feed flow OR total feed flow now < 20%.

Recire pump runback if total feedwater flow goes < 16.4%
Hydrogen Water Chemistry injection solenoids trip if total feed flow
< 17.3%.

Hydrogen Water Chemistry may trip on external sefpoint step
change (=5 SCFM)

With the DFCS in single element control, the control signal is generated
based only on reactor water level. Steam and feedwater mass flow
rates are not used to modify the level signal.




Categories

K/A:

RO Rating:
LP Ob;:
Cog Level:

259002 K6.04
3.1

32.2-7B
HIGH

Tier / Group:

SRO Rating:
Source:
Category 8:

T2G1
3.1
NEW
Y
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26. Unit Two is operating at rated power with Standby Gas Treatment (SBGT) System
controls aligned as follows:

Train A in SYST A PREF
Train B in STBY

Drywell cooling is lost and the reactor scrams on high drywell pressure. Reactor water
level drops to 130 inches and is now rising.

Which one of the following identifies the SBGT system flows that the RO would verify
on the XU-51 panel?

SBGT Train A flow verified to be (1) SCFM and
SBGT Train B flow verified to be (2) SCFM.

A (1)0
(2) 0

B. (1)0
(2) ~3300

Cv (1) ~3300
2) 0

D. (1) ~3300
(2) ~3300




ST
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Feedback

K/A: 261000 A3.01

Ability to monitor automatic operations of the STANDBY GAS TREATMENT SYSTEM including:
System flow

(CFR: 41.7/45.7)

RO/SRO Rating: 3.2/3.3

Objective: CLS-LP-10 Ob;j. 4
Given plant conditions determine if SBGTs should have initiated.

Reference: SD-10/ OP-10

Cog Level: high

Explanation:

With the B SBGT train in STBY it will not auto start, this is more like an Off position. There is an auto start
signal from high DW pressure and flow should be verified to be greater than 3000 scfm. The control room
indicators scale is from 0 to 4500 scfm. Normal system flow is ~3300 scfm.

Distractor Analysis:
Choice A: Plausible because if there was not an initiation signal this would be correct.

Choice B: Plausible because there is an initiation signal but only one train will operate. If the examinee
thinks only B only will start then it would indicate 3300 scfm.

Choice C: correct answer, see explanation

Choice D: Plausible because there is a initiation signal and the examinee may think that both trains would
initiate. The standby position is a common misunderstanding, this is actually an OFF position.



Notes

From OP-10:

SBGT System is normally in standby with the SBGT A(B) control switch in PREF.
However, when the SBGT System is in operation, the following parameters and
limits should be observed:

6.1  SBGTA{B) Flow Greater than or equal to
VA-FI-3150-1 (FI-3151-1) 3000 scfm.
Panel XU-51
VA-FI-3150-2 (FI-3151-2)
Local

3.3 Any of the following signals will automatically start the Standby Gas
Treatment System:

3.3.1 - High drywell pressure

332 Low Level 2

3.33 High radiation in the Reactor Building exhaust ventilation duct
3.34 Reactor Building (RB) exhaust temperature high

335 Main Stack Radiation Monitor High-High

34 The Standby Gas Treatment System will NOT automatically start if the
control switch is in STBY.

Categories

K/A: 261000 A3.01 Tier / Group: T2Gl
RO Rating: 3.2 SRO Rating: 3.3
LP Obj: 10-4 Source: NEW

Cog Level:  HIGH Category 8: Y
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27. Which one of the following identifies the affect on the manually initiated, automatically

executed fast bus transfer capability if a trip of the feeder breaker to 125V DC panel 9A
occurs?

The bus transfer will 1) if attempted for bus 1B.
The bus transfer will (2) if attempted for bus 1C.

A. (1) occur
(2) occur

B¥ (1) occur
(2) not occur

C. (1) not occur
(2) occur

D. (1) not occur
(2) not occur

Feedback

K/A: 262001 K6.01

Knowledge of the effect that a loss or malfunction of the following will have on the A.C.
ELECTRICAL DISTRIBUTION:

D.C. power

(CFR: 41.7745.7)

RO/SRO Rating: 3.1/3.4

Objective: CLS-LP-50.1 Obj 7
Given plant conditions, predict the effect a loss of DC control power will have on the 4160 VAC System.

Reference: OI-50
Cog Level: low

Explanation:
BOP Bus 1B has AUTO control power transfer capability where 1C and 1D do not.

Distractor Analysis:

Choice A: Plausible because the auto transfer of control power will occur on 1B, but will not on 1C and D.
Recent plant mods have removed some of the auto transfer capabilities on some of the DC control power
arrangements (E-busses require a manual transfer of control power).

Choice B: Correct answer, see explanation.
Choice C: Plausible because the examinee may have the logics reversed.
Choice D: Plausible because the auto bus transfer will not occur on 1C and D, but it will on 1B. Recent

plant mods have removed some of the auto transfer capabilities on some of the DC control power
arrangements.
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28. Which one of the following correctly completes the statements below if a Loss of

Offsite Power (LOOP) occurs on Unit Two with DG4 under clearance?

RHR Pump 2B 1) lost power.
2-E11-F015B, LPCI Inboard Injection Valve, (2) lost power.

A. (1) has
(2) has

Bv (1) has
(2) has not

C. (1) has not
(2) has

D. (1) has not
(2) has not

Feedback

K/A: 262001 K6.02

Knowledge of the effect that a loss or malfunction of the following will have on the A.C.
ELECTRICAL DISTRIBUTION:

Off-site power

(CFR: 41.7/45.7)

RO/SRO Rating: 3.6/3.9

Objective: CLS-LP-39 Obj 9c

Describe the effects on the plant if one or more of the EDGs failed to start during the following conditions:
c. LOOP

Reference: SD-17

Cog Level: high

Explanation:

B RHR Pump receives power from E4 which is feed by DG #4. since it has failed then E4 would be
de-energized and the B RHR Pump would have no power. The B Loop injection valves are powered from

the same division, but opposite units E Bus. That would be E2, which does have power for the injection
valves and D RHR pump.

Distractor'AnaIysis:
Choice A: Plausible the B Pump has lost power and one would logically think that the B Loop would be
powered by the Div Il power source, which is correct except that it is from Unit 1 Div |I.

Choice B: Correct answer, see explanation

Choice C: Plausible because the D RHR has not lost power and one would logically think that the B Loop
would be powered by the Div Il power source, which is correct except that it is from Unit 1 Div Il

Choice D: Plausible because the D RHR has not lost power and the injection valve has not lost power.




Notes

UNIT 2 LOW PRESSURE ECCS
N @ -
N

o e - ——

NOTE: INJECTION FLOW PATH AND POWER SUPPLIES SHOWN.
LOGIC & OTHER FLOW PATHS NOT SHOWN.
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29. Which one of the following identifies an instrument that is powered from UPS and is

required by Technical Specification 3.3.3.1, Post Accident Monitoring Instrumentation?
A. Drywell Rad Monitor

B. Rod Worth Minimizer

Cv Reactor Vessel Pressure recorder

D. Shutdown Range reactor water level indicators

Feedback

K/A: 262002 G2.04.03

Ability to identify post-accident instrumentation.
Uninterruptable Power Supply (A.C./D.C.)

(CFR: 41.6/45.4)

RO/SRO Rating: 3.7/3.9

Objective: CLS-LP-01.2 Obj. 12

Given plant conditions and TS, including Bases, TRM, ODCM, and COLR, determine wether given plant
conditions meet minimum TS requirements associated with Reactor Vessel Instrumentation System.
Reference: OI-50.5, TS 3.3.3.1

Cog Level: Low

Explanation:

TRM 3.4 identifies the PAM instrumentation requirements. The reactor vessel pressure recorder and
transmitters that feed them are in the table and are powered from UPS . DW Rad Monitor is not powered
from UPS, but is in the TS table. The RWM is powered from UPS but is not in the PAM TS but is TS
related. The NO26s are in the TS PAM table and are not powered from UPS.

Distractor Analysis:

Choice A: Plausible because this is a TS PAM instrumentation, not powered from UPS, powered from
31AB

Choice B: Plausible because this is powered from UPS and is TS related, but not PAM TS.

Choice C: Correct answer, see explanation

Choice D: Plausible because this is a TS PAM instrument, but not powered from UPS.

Notes
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The power supplies for the Reactor Vessel Pressure Instruments are:
B21-PT-NO45ALC 128 VDC 1(2)A Pnl. 3A & 11A (4A & 12A) (XU-63}
B21-P-RED5A 125 VDC 1{2)A Pnl. 3A & 11A (4A & 124) (XU-63)
B21-PT-NO45B/D 125 VDC 1(2)B Pnl. 3B & 11B (4B & 12B) 125 (XU-64)
B21-PIR605B VDC 1(2)B Pnl.3B & 11B (4B & 12B) {(Xu-64)

C32-PT-NODSA/B
C32-LPR-R508

C32-PT-3332
C32-P1-3332

C32-PT-NODS
C32-LPR-Re04

UPS Panels V9A (V10A) or DC Panels 3B (4B)

UPS Panel V7A (8A)

125 VDC 1{2)B MCC 1({2)XDB
125 VDC 1{2)B MCC 1{2)XDB

UPS BUS 1{2)A Pnl. V9A {V10A)
UPS BUS 1{2)A Pnl V7A (WV8A)



Load: 120V UPS Distribution Panel 1-V9A (HGSH)
Location: Conirol Building 49 W
Crawing Reference: F-90098

Upstream Power Source: 120V UPS Distribution Panel 1-1A-UPS

CKT

LOAD DESCRIPTION

EFFECTS ON LOSS OF POWER

1

SVDC and 28YDC Power Supplies for
Control Rod Position Indication System
{RPIS) Cabinet 1-H12-P615; Rod Worth
Minimxizer {RWN) NUMAC Drawer
1-C11-CNV-5518, 1-H12-PEDT

(TS 3.1.2,3.32.1)

Loss of rod position indication on four-red
display panet and full core display, loss of
RWM, cannot move control rods, A-05-5-2
will alarm

The power supplies for the Shutdown Range Instruments are:

B21-LT-NO27A &
B21-LT-7468A

B21-LI-R605A

B21-LT-N027B &
B21-LT-7468B

Emerg. 120 VAC Pnl. 1{2)AB

Emerg. 120 YAC Pnl. 1{2)AB
Emerg. 120 VAC Pnl. 1(2)8

Categories

K/A:

RO Rating;
LP Obj:
Cog Level:

262002 G2.04.03
3.7

1.2-12

LOW

Tier / Group: T2Gl
SRO Rating: 3.9

Source:
Category 8: Y

NEW
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30. Which one of the following identifies the power supply to the Main Turbine Emergency

Bearing Oil Pump (EBOP)?

A. 480V AC Division | Emergency Bus
B. 480V AC Division || Emergency Bus
C. 250 VDC Division |

Dv 250 VDC Division 1l

Feedback

K/A: 263000 K2.01

Knowledge of electrical power supplies to the following:
Major D.C. loads

(CFR: 41.7)

RO/SRO Rating: 3.1/3.4

Objective: CLS-LP-26.1 Obj. 5¢

Identify the electrical distribution system which powers the following:

c. Emergency Bearing Oil Pump

Reference: SD-26.1

Cog Level: Low

Explanation:

The emergency bearing oil pump (EBOP) is provided to supply oil to the bearings of the main turbine
when all ac power is lost. The EBOP is driven by a dc motor powered from 250 VDC 2(1)B. the 480 V
busses E5-E8 are powered from the DGs so could provide emergency power.

Distractor Analysis:

Choice A: Plausible because it is an emergency pump which could be suplied from an emergency source
and this source under emergency conditions does get power from the DG.

Choice B: Plausible because it is an emergency pump which could be suplied from an emergency source
and this source under emergency conditions does get power from the DG.

Choice C: Plausible because it is an emergency pump which would be powered by a DC source and just
not the 250 VDC Div | source.

Choice D: Correct answer, see explanation

Notes
Equipment Power Supply
Motor suction pump {MSP) 480 VAC MCC 1{2) TM
Turning gear oll pump {TGOP} 480 VAC MCC 1{2) TM
Emergency Bearing Oil Pump {EBOP) 250 VDC SWGR 1(2)B
Vapor extractor 480 VAC MCC 1(2) TM

S0-26.1 Rev. 2 Page 44 of 107
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Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

263000 K2.01
3.1

26.1-5C
LOW

Tier / Group:
SRO Rating;:
Source:
Category 8:

T2G1
34
BANK
Y
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31. Which one of the following predicts the response of the Lube Qil Temperature Control

Valve (TCV) as DG3 load is increased?

Initially the DG3 Lube Oil temperatures to the heat exchanger will __(1) _and the
Lube QOil TCV will throttle __ (2) .

Av (1) rise
(2) closed

B. (1) rise
(2) open

C. (1) lower
(2) closed

D. (1) lower
(2) open

Feedback

K/A: 264000 A1.01

Ability to predict and/or monitor changes in parameters associated with operating the
EMERGENCY GENERATORS (DIESEL/JET) controls including:

Lube oil temperature

(CFR: 41.5/45.5)

RO/SRO Rating: 3.0/3.0
Objective: CLS-LP-18 Obj. 18
Reference: SD-39, OP-39

Cog Level: High (determining the effect on lube oil temperature and applying fundamentals to system
knowledge)

Explanation:

Increasing load on the DG will cause more heat to be put into the lube oil as the DG does more work. The
lube oil cooler bypasses oil to raise temperature of the oil. So in this case the TCV will have to close to
allow more lube oil to go into the lube oil cooler.

Distractor Analysis:
Choice A: Correct answer, see explanation

Choice B: Plausible because temperatures will have to raise on the lube oil and if the TCV controlled the
outlet of the oil it would have to open to cool the oil.

Choice C: Plausible because the TCV will throttle in the closed direction to allow less oil to bypass the
cooler. More load correlates to more speed which would provide less for the oil to pick heat load thereby
causing a temperature reduction.

Choice D: Plausible becasue if the TCV controlled the outlet of the oil it would have to open to cool the oil.
More load correlates to more speed which would provide less for the oil to pick heat load thereby causing
a temperature reduction..




Notes

closing the lube oil TCV lowers the temperature of the oil;
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Categories
K/A: 264000 A1.01 Tier / Group: T2Gl
RO Rating: 3.0 SRO Rating: 3.0
LP Obj: 39-18 Source: BANK

Cog Level:  HIGH Category 8:
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32. During accident conditions on Unit Two the following sequence of events occur:

Time
(seconds) Event
0 Drywell pressure rises above the scram setpoint
2 Complete Loss of Off-site Power occurs
8 Reactor pressure is 400 psig
10 DGs energize their respective E Buses
15 Reactor water level drops below LL3

Which one of the following identifies the earliest time that the LPCI pumps will
auto start?

A. 8 seconds
B. 15 seconds
C. 18 seconds

Dv 20 seconds

Feedback

K/A: 264000 K1.07

Knowledge of the physical connections and/or cause effect relationships between EMERGENCY
GENERATORS (DIESEL/JET) and the following:

Emergency core cooling systems

(CFR: 41.2t0 41.9/45.7 to 45.8)

RO/SRO Rating: 3.9/4.1

Objective: LOI-CLS-LP-17 Obj 07
Given plant conditions, determine if the RHR System should automatically initiate in the LPCI mode.

Reference: SD-17
Cog Level: High

Explanation:

The RHR System will automatically start in the LPCI mode of operation in response to either of two
initiation signals: reactor vessel low level (LL 3) or drywell high pressure coincident with reactor vessel low
pressure.

All RHR Pumps automatically start 10 seconds from receipt of the initiation signal if the Emergency
busses are energized (off-site power available). If off-site power is not available, the pumps automatically
start 10 seconds from the time the Emergency Diesel Generators re-energize the busses.

Distractor Analysis:

Choice A: Plausible because this is when the initiation signal is present from hi DW pressure and low
reactor pressure.

Choice B: Plausible because this is when the initiation signal is present from LL3.

Choice C: Plausible because this is applying the 10 second time delay from when the initiation signal is
present from hi DW pressure and low reactor pressure and would have started the pumps if electrical
power was present.

Choice D: Correct answer, see explanation.




e

Notes

3.2.1

3.2.2

System Initiation

The RHR System will automatically start in the LPCI mode of
operation in response to either of two initiation signals: reactor vessel
low level (LL 3) or dryweli high pressure coincident with reactor vessel
low pressure. See Figure 17-8.

Response to LPCI Initiation Signal

Satisfying a system initiation signal from the LPCI logic will result in
the Tollowing occurring for each loop:

+ Al RHR Pumps automatically start 10 seconds from receipt of
the initiation signal if the Emergency busses are energized
(off-site power available). If off-site power is not available, the
pumps automatically start 10 seconds from the time the
Emergency Diesel Generators re-energize the busses OR a total
of 20 seconds from a loss of off-site power after a LOCA
(Ref Fig 17-2C).

SD-17
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Categories

K/A: 264000 K1.07 Tier / Group: T2Gl

RO Rating: 3.9
LP Obj: 17-07
CogLevel:  HIGH

SRO Rating: 4.1
Source: NEW
Category 8: Y




33. Unit One is operating with the AOG system bypassed.
The AOG-HCV-102, AOG Bypass Valve, control switch is in Auto.

During performance of OPT-04.1.7, Main Condenser Air Ejector Radiation Monitor
Functional Test, the operator places the A SJAE Rad Monitor NUMAC drawer
(D12-RM-K601A/B) INOP/OPER keylock switches to the INOP position.

The B SJAE Rad Monitor then loses power.

Which one of the following identifies the effect that the above conditions will have on
the AOG Bypass Valve?

A. closes immediately
By closes after a time delay
C. remains open irrespective of actual radiation conditions

D. remains open but will close on an actual hi-hi radiation condition

Feedback

K/A: 272000 K3.05

Knowledge of the effect that a loss or malfunction of the RADIATION MONITORING System will
have on following:

Offgas system

(CFR: 41.5/45.3)

RO/SRO Rating: 3.5/3.7

Objective: CLS-LP-11.0 Obj 5¢
Explain the effect that a loss/malfunction of the PRM System will have on the following:
c. AOG System

Reference: O0PT-04.1.7
Cog Level: High

Explanation:

The permissive logic is completed when either a high-high, a downscale, or an INOP trip occur
simultaneously in Channels A and B. When the logic is satisfied, Timer D12-M001 energizes to furnish the
proper input signal to the off-gas-to-stack isolation valve after the predetermined delay interval and
PROCESS OFF-GAS TIMER INITIATED annunciator on Panel XU-3 will actuate.

Distractor Analysis:
Choice A: Plausible because the logic is made up (Inop from both A and B logics) but is incorrect because

of the time delay.
Choice B: Correct answer, see explanation.

Choice C: Plausible because the PT does use a trip test function. This is used to put in a false signal to
make sure the instruments logic work correctly. The examinee might think that this would override all
signals to the valve.

Choice D: Plausible because the PT does use a trip test function. This is used to put in a false signal to
make sure the instruments logic work correctly. Therefore the examinee could reason that it would not
operate for the invalid signal




Notes

i 3.2 The off-gas timer must be reset within ten minutes of initiation or a loss of
off-gas flow and subsequent loss of main condenser vacuum will occur if the
AQG Sysiem is bypassed.

OPT-04.1.7 Rev. 32 Page 2 of 18

CAUTION

IF the PROCESS OG TIMER INITIATED {(UA-03 4-1) initiation device is

NOT reset within ten minutes, an isolation will occur if the AQG System is
bypassed.

from the sd:

Signals from the upscale (high-high), downsecale, and INOP trip

circuits of the log rad monitors aresapplied:ito;the;holdup:valve:contrél
legicteireuits. The Air Ejector Off-Gas Radiation Monitoring System

will cause the holdup outlet valve control relay to deenergize when
anyicembinationiofitripsioccursimultaneouslyzinzboth

channglst The energized valve control timer provides the appropriate

input to the isolation valve, causing it to close following the delay

interval. The log radiation monitor also drives four trip circuits which actuate
annunciators; initiates the off-gas timer which, after 15 minutes, initiates closure of
1(2)AOG-HCV-102

Categories )

K/A: 272000 K3.05 Tier / Group: T2G2
RO Rating: 3.5 SRO Rating: 3.7

LP Obj: 11.0-5C Source: BANK

CogLevel:  HIGH Category 8: Y
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34. Given the following plant conditions after a Loss of Off-Site Power to Unit One:

DG1 Running at 3575 KW load
DG2 Running at 3680 KW load
RB HVAC Isolated

The operator is directed to restart Reactor Building HVAC using three (3) supply fans
(75 KW each) and three (3) exhaust fans (45 KW each).

Which one of the following identifies the impact of starting two supply and two exhaust
fans from MCC 1XG and one supply and one exhaust fan from MCC 1XH on DG
maximum loading?

A. DG1 only maximum load will be exceeded.

B. DG2 only maximum load will be exceeded.

C. DG1 and DG2 maximum load will be exceeded.

Dv DG1 and DG2 will remain within maximum load limits.

Feedback

K/A: 288000 K1.04

Knowledge of the physical connections and/or cause effect relationships between PLANT
VENTILATION SYSTEMS and the following:

AC Electrical

(CFR: 41.21t041.9/45.7 to 45.8)

RO/SRO Rating: 2.6/2.6

Objective: CLS-LP-39 Obj. 17a

Given plant conditions, OP-39, OP-50.1, AOP-36.2, and/or ASSD procedures, determine the limits for the
following DG parameters:

a. Generator kW.

Reference: AOP-36.1

Cog Level: High

Explanation: ‘

Max loading during LOOP is 110% of rated (3500KW x 110% = 3850KW). 2 sets from MCC 1XG (DG1)
adds 240 kw for total of 3815 KW. 1 set from MCC 1XH (DG2) adds 120 KW for total of 3800 KW.
Distractor Analysis:

Choice A: Plausible if the examinee adds the wrong values for the fans, supply vs exhaust, then this
answer would be correct.

Choice B: Plausible if the examinee thinks that 1XG is from DG2, then this answer would be correct.

Choice C: Plausible if the examinee considers the rated value instead of the emergency value for the
answer.

Choice D: correct answer, see explanation.



Notes

CAUTION

If a diesel generator failure has occurred, power restrictions may prevent restarting all

systems required by this section of the procedure. The Unit SCO must use discretion in
determining what equipment to restart depending on existing plant conditions.

Maximum diesel generator loading is 3850 KW.

MCC 1XE (130 KW) MCC 1XF (85 KWh
RBCCW Pump 1A 48 |RBCCW Pump 1B 48
RBCCW Pump 1C 48 |RWCU Pump 1B a8
RWCU Pump 1A 38 |SBGT Train 1B 28
SBGT Train 1A 28
MCC 1XH {190 KW)
MCC 1XG (330 KW) Fuel Pool Cool Pump 1B 50
Fuel Pool Cool Pump 1A 50 |SLCPump1B ao
SLC Pump 1A 30 |Purge Exh Fan 1B 38
Purge Exh Fan 1A 38 |RB Vent Sup Fan 1B 75
RB Vent Sup Fan 1A 75 |RB Vent Exh Fan 1B 45
RB Vent Exh Fan 1A 45 |RB Vent Sup Fan 1D 75
RB Vent Sup Fan 1C 75 |RB Vent Exh Fan 1D 45
RB Vent Exh Fan 1C 45 |SLC Storage Tank Heater B AQ
0AOP-36.1 Revy. 52 Page 87 of 94
Categories
K/A: 288000 K1.01 Tier / Group: T2G2
RO Rating: 2.6 SRO Rating: 2.6
LP Obj: 39-17A Source: BANK
Cog Level:  HIGH Category 8: Y




AN

35. Unit Two is performing a startup after refueling when a leak occurs on the reactor head

inner seal o-ring.

Which one of the following identifies the expected alarm due to this condition?
A. SEAL LEAKAGE FLOW DETECTION HI

B. DRYWELL FLR DR SUMP LVL HI

Cv¥ RPV FLANGE SEAL LEAK

D. PRI CTMT HI/LO PRESS

Feedback

K/A: 290002 G2.04.46
Ability to verify that the alarms are consistent with the plant conditions.

Reactor Vessel Internals
(CFR: 41.10/43.5/45.3/45.12)

RO/SRO Rating: 4.2/4.2

Objective: CLS-LP-01 Obj 3

Describe the plant conditions that could cause RPV Flange Seal Leak (Annunciator A-02, window 5-6) to
annunciate.

Reference: SD-01.2

Cog Level: High

Explanation: The head to vessel flange seal is made up by two concentric o-rings that are installed in
grooves. A drilled passage connects the annulus between the two o-rings to a pressure switch. If the
pressure rises to 600 psig due to the inner o-ring leaking, an annunciator, A-02 5-6 RPV FLANGE SEAL

LEAK, will alarm by the pressure switch closing. Failure of both flange seals is detected by the primary
containment leak detection system.

Distractor Analysis:
Choice A: Plausible because this alarm is for a seal leak, but it is for a Recirc Pump seal leak.

Choice B: Plausible because this would be the condition if there was a failure of both o-rings.

Choice C: Correct answer, see explanation

Choice D: Plausible because this would be a condition of a failure of both o-rings.



Notes

3.7

Vessel Head Flange Leak Detection

The head to vessel flange seal is made up by two conceniric c-rings that are
installed in grooves. A drilled passage connects the annulus between the
two o0-1ings to a pressure switch. If the pressure rises to 600 psig due to the
inner o-ring leaking, an annunciator, A-02 5-6 RPYV FLANGE SEAL LEAK,
will alarm by the pressure switch closing. Failure of both flange seals is
detected by the primary containment leak detection system. Figure 01.2-9
shows the vessel head flange leak detection system. The grooves for the
O-rings are only located in the head.
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Categories

K/A: 290002 G2.04.46 Tier / Group: T2G2
RO Rating: 4.2 SRO Rating: 4.2
LP Obj: 01-3 Source: NEW
CogLevel: LOW Category 8:



36. Which one of the following alarm conditions auto start the CREV System?
A. PROCESS RX BLDG VENT RAD HI-HI
B. AREA RAD RADWASTE BLDG HIGH
C. REACTOR VESS LO LEVEL TRIP

Dv PRI CTMT PRESS HI TRIP

Feedback

K/A: 290003 K4.01

Knowledge of CONTROL ROOM HVAC design feature(s) and/or interlocks which provide for the
following:

System initiations/reconfiguration: Plant-Specific

(CFR: 41.7)

RO/SRO Rating: 3.1/3.2

Objective: CLS-LP-37 Obj. 4a
Given plant conditions determine if signals exist that would cause the following to automatically start/open:
a. Emergency Recirculation Fans

Reference:
SD-37

Cog Level: low

Explanation:
An automatic start signal is initiated by any of the following:
a. Any one of three Area Radiation Monitors
(1) Control Room (Channel 1) 1 mr/hr £ .05mr increasing
(2) Control Building Ventilation Intake (Channel 2 or 3) 7 mr/hr £.05mr increasing

b. LOCA Signal detected by one of the following:
(1) Reactor Water Low Level 2
(2) Drywell Pressure - High

Distractor Analysis:
Choice A: Plausible because the LOCA signal comes from the same device that initiates the Group 6
isolation and this is an input into the Group 6 isolation logic.

Choice B: Plausible because radwaste is located below the main control room and control room rad
signals do initiate CREV.

Choice C: Plausible since this is a low level scram setpoint and not the LL2 signal that would initiate
CREV.

Choice D: Correct answer, see explanation



Notes

1. An automatic start signal is initiated by any of the following:
a.  Any one of three Area Radiation Monitors
(1) Control Room {Channel 1} 1 mrthr £ .05mr increasing
{(2) Control Building Ventilation Intake {Channel 2 or 3) 7 mr/hr +
.05mr increasing
b. LOCA Signal detected by one of the following:

(1) Reactor Water Low Level 2
{2) Drywell Pressure - High

Categories

K/A: 290003 K4.01 Tier / Group: T2G2
RO Rating: 3.1 SRO Rating: 3.2
LP Ob;: 37-4A Source: NEW

Cog Level: LOW Category 8: Y



37. Which one of the following correctly completes the statement below?

A single recirculation pump trip from rated power will cause the value of Critical Power
to__(1) and the Critical Power Ratio willbe __ (2) .

A. (1) rise
(2) higher

B. (1) rise
(2) lower

Cv (1) lower
(2) higher

D. (1) lower
(2) lower
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Feedback

K/A: 295001 K1.03

Knowledge of the operational implications of the following concepts as they apply to PARTIAL OR
COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION :

Thermal limits

(CFR: 41.8 t0 41.10)

RO/SRO Rating: 3.6/4.1

Objective: CLS-LP-106-A*13B
Describe how a change in each of the following affects critical power: Mass flow rate

Reference:

1(2)OP-, Revision , Page , Section
OPS-FUN-LP-104-| (Thermal Limits)
LOI-CLS-LP-106-A

Cog Level: low

Explanation:

As actual power goes down, void fraction increases. This causes critical power to lower, although not as
significantly as actual power. Since actual power drops further than critical power, the Critical Power
Ratio gets larger.

CPR=CP /AP

Distractor Analysis:

Choice A: Plausible because Part (1) is incorrect. As actual power goes down, void fraction increases.
This causes critical power to lower, although not as significantly as actual power. Part (2) is
correct. Since actual power drops further than critical power, the Critical Power Ratio gets
larger.

Choice B: Plausible because Part (1) is incorrect. As actual power goes down, void fraction increases.
This causes critical power to lower, although not as significantly as actual power. Part (2) is
incorrect as stated in (a) above.

Choice C: Correct Answer

Choice D: Plausible because Part (1) is correct. As the actual power goes down, the power required to
cause the onset of transition boiling also goes down. Part (2) is incorrect. Although actual
power goes down and critical power goes down, the power required to cause the onset of
transition boiling does NOT go down as far as actual power due to the higher void fraction.
Therefore, the Critical Power Ratio rises.

SRO Only Basis: N/A

Notes
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On Figugra 9-7, the contes cusve {s the “critical
power (hest balanes) curve and it becomes
tangent to Gust toachss) the “GEXL comalation”
curve neer the channel sxit. This implies that
for this candition, OTB accurs near thetop of
the foel bundle. Poy other flaw sates ag axizl
powar shepes, the oritical bundle paveer may ba
higher or lower, and OTB mey t2ks placeatz
diffesent hoilinslensth The imporEntthingto
semember i5 that axy bundls power cunve that
touches the (EXL curve represants the oritical
paovwet far that condition.

T RRRAS IR dema T MG FOI e i W v than a8 KB,

Kigure §-7 GEXL Correlation and BIWR Heat
Balance Clurves

The ratio of the critice] power 1o soms operating
power, like the mns inFignre 9-7 s deerirical
Dawer ratie (CFR.

CPR = % *ln
Where:
ZER = criticel povess r2tin
CP = bundle power &t which
QT8 aocuss
AP = actual bundle poweer
Eguarion 9-135

When the zciual bundle power squals the
critical power, CPR is =qual to 10, For
opesating powars less than the critical powes,
CPR is greater than 10, The CPR must slways
be grester than 10 to aveid OTB.  Ths
minimum wvaloe that the CPR can hawe
anywhers in the cose (MIPR) is specifiad 25 an
L0 in Techniczl Specifications. The LOO for
MCPR is besed on maintzining the MCER
grezter than 1.07 for sy anslyzed opesating
transient, 2 shown in Fignre 3-8, Remswher
that 2 MCPR sraater than 1.0 ensuses that OTB
doss not takea place. OB czuses rzpid thermal
cycling of the cladding and may lead to flm
boiling, which resuls i1 unscozpizhls clzdding
and fusl temparatures.
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Table 8-1 Facrors Affecring Crigical Powsr

TACTOR CEITIEGL zuvoan Lr1. 9
DEWRS ToER

DNLET SURCOOLING:
INCRRAIRS r &
DECATASIS - &

LIASS FLOW RATR:

o
»

INCRRASES

OECREASES & & Hl
PERSTLRR:

DECRRASES ® & ®
LOCAL FRAKING FACTOR

INCRTASES & - -

DECREASES = - *
ANIAZ PUVER
WETATRTTION

TNCREASES + - -

DRCRRASES % - ¥

ol
STEADY STATEAND TRANSIENT

The primary design abjective is to maintzin
nuclezte boiling and zveid OTB. The CFR
thermal limit &5 settomzinkin sdequate marsin
betvreen nuclezts boilingand OTB. Thesteady
state and transisnt MOPR therme] limits ae

The transients most likely to Hmit oparstion
beczuse of AMCPR considerztions are:

o Turbine trips or generator lozd rejections
without bypass valve capability

» Loss of feedwater heating or inadvertent
high prassuse coolant injection

+  Feedwater controller failure (maximum
demand)

MAXIMUM FRACTION OF LIMITING
CRITICAL POWER RATIO
{MFLCPR)

The process computer calculates CPR data
gvzluzting core conditions 1o ensuss Hmits ams
not excesded. One of the most useful fosms of
this datz outputis 2 ratip called the “Faction of
limiting ceitical power fatio™ (FLCPR). This
13tio compares the flow-zdjusted opersting
{steadv-stats) maximum CPR for the fusl bamdls
to the actual bundls CER  From this, the
maximum fraction of lmiting critical power
fztio (MFLCER - pronomced "miffle-sippas”),
which is the maximum fraction of limiting
critical power ratio MFLCPR) and is the ratia
of the flow-zdjusted CPR operating limit for
that fusl type to the bundle CPF, is developed.
For most nuclear plans the MFLCER ratio takss
the following form:

derived from this single desim basis CPR _ xE

requirament. MFLCPR~- —E

Transients caused by singls operator ervor of "

squipmant malfmction shall be limited s0 that, Equation 3-16

considering uncertainies inmonitosing the core

aperating state, mose than 999% of the fusl

rods are expecied to avoid OTB.

EWR/ THERMOTVNAMICE  CHAFTERS 14 of 32 2 2000 GENERAL FHYRICS CORBORATION
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BASES

Reciroulation Logps Dperating
B 4.1

APILICABLE
iy
{oatinued}

For AREVA fual, the COLR presents single loop operallon APLEGR imits

ETY ANALYEES in the Torm of 3 mulllpiar thal is applisd 52 the v loap speralion

APLHGR limits.

The translent analysas of Chapler 15 of the UFSAR have 3lso besn
gwaluaiad for single reciroulation loop cperstion. The evaluaiian
conciuges Ihat resuis of the transient analyses sre not signieanly
Ffecled by the single recirculation loap opsralion. Thers is, however, &1
impact on e fwel cladding Integrily 2L sihca some of the ungerizinties for
the parametars dead In Ine crilical power determination 3re higher in
single loop operalion. The net resull 15 an Increase In he MCPR
aperating limit,

Buring single recinculalion ioop operatien, madmcalion 1o tha Reaclor
Proteslior: Syslem (RF5] average powar rangs monitor (ARPRM)
Slmulaiad Thermal Power—High Allowabis Valve s required 1o accoun:
Tor the gifferant anaivzed dmits between tva-recirculation drive flow foop
operation and opsralion wiih only cne loop. The APRM channeal sublracls
e AW vaiue Trom: the megsured recinculztion drive Tiow ko etfeclively
ShIt e imits and wses he adjusted reciroulation drive ow valus o
detarming e APRM Simulated Thermal Power—High Function tHp
selpaint.

Recirculailon loops OQEI&?IHQ £3:s1es Crilerian 2 of
10 CFR SO.36[e) Y1 {Rer. 4.

LCC

Two reciculation ioops a2 normally raquired to be in aperation wilh thair
Tlows rralched within the Imits specilied in SR 3.£.1.1 fo ensure Inat fhal
during a LOCA causad by a break of Ing piping of one reclrowiation locp
ihe assumplions of the LOCA analysls are salisfiad. Alternatsly, with only
ane recirculalion ioop In cperation, madtlcallons 1o the required APLHGR
fralks {LCO 3.2.1, "AVERAZE PLANAR LINEAR HEAT BEMERSTION
RATEZ (APLHGRY), MCPR Imis (LCD 223, "MIMIMUK CRITICAL
POWER RATIO (MCPR)"), LHER linuts (LCO 3.2.3, "LINEAR HEAT
GENERATION RATE (LEGRY), and APRM Simulatad Themmal Powear—
Figh Allawabls Walue JLOCD 2.3.1.1), 36 applicabie, must be applisd o
allow continued opearalian. The COLR delnes sdjustmants or
madiicallons requirad for the ARLHGR, MCPR, and LHGR lmis far the
ourer: operating cycle.

Brunswlck Unit 2

{eanlinuad)

B 24.3-3 Revision Mo, 82
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The RFT breakers are looaled on the 20 elevation of the Reacior
Building and are beiwssn the reacior recirculation M-3 Sets and the
Recroulation Pumps. The main turhine first stage permissive is
equivalent io 28%: rated thermal power. 20C-RFT is automatically
bypassed below 28% rated thermal power. The siop valve position and
contrel valvs fast closure control off pressure switthes are she sams
signals used 1o infliale & reactor scram. The circuitry is removed from
seniice by placing the keylock switches, RPT SY35 & (B} CUT OF 3WC,
cn Panel H12-P5DD and H12-P811 inthe INOP position.

With EQC-RPT nod in servize, penaltes are impesed in the calculations
of the MCPR limits in the Core Cperating Limils Report. Also, the Tech
SpesMCFER LCO Cplion 8, which allows cperation cioser io the MCPR
safaty imit, must take inlo account the sverage scram dims of the condrol
nads.

The conirol power fuses for the RPT breakers have been removed o
prevent them from opening and the irip and permissive interiocks with

the MG set breakers have been bypassed. This was performed io

prevent a faiure of the interlock relzy from Iipping the M3 set.

Categories

K/A: 295001 K1.03 Tier / Group: T1G1
RO Rating: 3.6 SRO Rating: 4.1

LP Obj: CLS-LP-106-A*13B Source: BANK
CogLevel: LOW Category 8: Y
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38. Both Units were operating at rated power when ALL switchyard PCB position
indications turn green.

Diesel Generator status:

DG1
DG2
DG3
DG4

Which one of the following identifies the AOP(s) that Unit One and Unit Two are

Running loaded
Running loaded
Under clearance
Tripped on low lube oil pressure

required to perform?

Unit One is required to perform __ (1) .
Unit Two is required to perform __(2) .

A. (1) OAOP-36.1, Loss of Any 4160V Buses or 480V E-Buses
(2) OAOP-36.1, Loss of Any 4160V Buses or 480V E-Buses

B. (1) OAOP-36.1, Loss of Any 4160V Buses or 480V E-Buses
(2) OAOP-36.2, Station Blackout

C. (1) 0AOP-36.2, Station Blackout
(2) OAOP-36.1, Loss of Any 4160V Buses or 480V E-Buses

D¥ (1) OAOP-36.2, Station Blackout
(2) OAOP-36.2, Station Blackout




Feedback

K/A: 295003 A2.05

Ability to determine and/or interpret the following as they apply to PARTIAL OR COMPLETE LOSS
OF A.C. POWER :

Whether a partial or complete loss of A.C. power has occurred

{(CFR: 41.10/43.5/45.13)

RO/SRO Rating: 3.9/4.2
Objective: LOI-CLS-LP-303-A*001
Given plant conditions and control room indications, determine if AOP 36.2, Station Blackout Procedure,

should be entered.

Reference:
0AOP-36.2, Revision 41, Page 4, Section 3.2.1

Cog Level: High

Explanation: This meets the KA because the student will have to determine that all green lights is a LOOP

on BOTH Units. Then determine that Unit two is under SBO conditions and apply this to the AOP entry

conditions.

Switchyard PCB green position indication shows all PCB are OPEN, which indicates Loss of ALL offsite

power. Unit 2 is the only blacked out unit, but both units must enter station blackout procedure.

RO must recognize LOOP and SBO on U2.

Distractor Analysis:

Choice A: Plausible because all PCBs open is a Loss of Offsite Power (LOOP) requiring entry into
AOP-36.1. LOOP recognized without SBO on U2.

Choice B: Plausible because all PCBs open is a Loss of Offsite Power (LOOP) requiring entry into
AOP-36.1. No DGs running on Unit 2 requires SBO AOP entry on both units.

Choice C: Plausible because not knowing Loss of Offsite Power (LOOP) actions are contained in
AOP-36.1. Second part is correct.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes




106 SYMPTOMS

1.1 BAT deensrgized

1.2 Buses B, C, and D undeniciiage
1.2 Bus E1 and E2 {E2 and E4} undervoltags

14  Modiesel gensralors running and loaded on cne or bolh units

20  AUTOMATIC ACTIONS

2.1 Reactor seram
22 Groups 1, 2, &, and 10 isolate
2.3 Groups 2 and § isolate with the DT powered outhosard isolation valves only.
24 Reactor Building HVAC trips. but does NOT isciate until power is avaiable
1o the damper sciznoid values,
2.5 The following DC oil pumps start on fow header pressure:
- RFPTs
- Reacior Recirs M-G Seis
- hiain Turbine
- Hydrogen Seal Qil
D&CP-36.2 Rev. 41 Page 2 of 186
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3.2  Supplementary Actions
321 Station Blackout Actions

NOTE:

Pricrities arz to resiore AC power to the blasked oul unit batbery chargers by

cross-tie of E buses, alignment of SAMA dissels, or UAT backfeed.

1. IF any diessl generator is started and loaded on tha ™
blacked cut unit, THEN EXIT this procedurs.
2. ENTER ihe applicable Supplementary Action Section
indicsted in Tablz 1, AND EXECUTE concurrently with
this section.
Table 1
BLADKOUT LUKIT UNIT 1 UMIT 1 UMIT 2 HNIT 2 URIT §
i) !ﬂ
Mfi-lrlf:;:_,m NOME HOMNE NONE HOhE NONE
CIEGELS I v - \ & DG=
CFERATING oMLY D63 CNLY DGE4 ONLY DG1 OKLY DGZ OG3 6 DG2
GUPPL ACTIONE | EMTERSECT | SMTERSECT | ENTER SECT | ENTE® BELT | ENTER GECT
SECTION 3.2.2 223 2.1.4 225 3.2
{Paga 6i iPage 13} {Page 2% {Page 27) {Page 34
BLACKOUT UNIT | ypiT 2 UMIT 1 UMIT 2 UNIT 1 & 2
o AR
A’-fiTEQPE;Laﬁ' MOME DHKLY S&T #2 | ONLY 5AT #7 NOKE
c\sé:i%ﬁ OG! & OGZ VARSBLE YARIABLE KOKE
SUPPL. ACTVONG | ENTERSECT | ESNTERSECT | ENTER SECT | EwTES SeCT
SECTION 327 228 28 1213
iPage 42} (Page 54 {Page 54) {Page 58
0AOP-356.2 Rev. 41 Page 3 of 185




3.2 Station Blackout Actions

NOTE:

Umit 1 amd 2 Crifical Instruments and Componenis are lisied in A#tachment 1
{page 173) and Attachment 2 (pags 152), respectively.

< MNOTIFY the other Unit 350 to enter this procedure.

4, NGTIFY the System Dispatcher Unit 142} is in Station
Blackout.

£n

MOTIFY Security to take the actions necessary for a
Station Blackout.

[ W R I I

. IF the BAT was lost due fo a fault and is unawvailable,
AND the switchyard is energized, THEN ESTABLISH
UAT Backfeed in accordance with 1{230P-50, AND
PERFORM CONCURRENTLY with this procedurs.

7. IF the BAT was lost due io foss of power on the Progress
Energy System, THEN PERFORM the following:

a. PLACE AUTO RECLOSE switches in MANUAL.

(|

k. PLACE transmission line PCB SUFERWVISORY |
LOZSAL AREMOTE switchas in LOCAL.

c. TRIP all transmission line PCBs. i

CACP-36.2

Rev. 41 Fage 4 of 168




1.0 BYMPTOMS

1.1 Lossg of Off-aite Fower

111
1.1.2
1.1.3

SAT de-2nenglzed
Buses B, &, and D urdervollage

indicalion of all four dizssl ganerators urning

1.2 Losg of E Bua

1.2
1.2.2
1.

b

3

1.2

Qe 4160 or S66% E Bus ungenmllags

Loss of one RPS bus (hal-5oram signal)

Parnialioss of instrumenialion powersd fram Emengency 120 VAS

indlcallon of one glegal genarsior rwnaning

1.3 Losg of One BOP Bus

1.3
1.3.2
1.3.3

One 4160 BOP bus underdoitage

Reaclor recircuiation pump trip

indicallon of ane or bwo dlesst ganeralors suRning

3.0 AUTOMATIC ACTIONS

2.1 Losg of Qff-site Powsr

214 Reaclor scram. 1
212 Groups 1, 2, 3, &, 8, and 10 Iseiats. |
2.1.3 &l four dizgal genarators stam. 3
214 Reaclor Bulding BVAC isolstes. l:}
213 Slardby Gas Trealment inltales. I
215 CREW starts n
217 Hydregen Water Chemistry lsolatas O
2.1.3 SW-V103 and 5W- 10E Aulo cioge .
LADR-35.1 Rev. 50 Pags 2 o194 |




3.0 OPERATOR ACTIONS

3.1 Immadiate Actions
Mone
32 Suppromantary Actions
321 Actlons Datermination
1. [F at any tme gudng the perormance of $his procadure, 1
all AC power [s o5t $2 efher unit, THEM bath units GO
TO 0A&0RP-25.3.

HOTE:  Secllons 3.2.2 trcugh 3.2, 10 provide recovery actians Tor 1088 of power io
BOP and Emergency buses. The ssquence for equipment restoralion will be
dependent upon the status of the plans at the lime of the power faliure.
Therafore, sleps wilhln Ihese saclions may be parformed simuiisneousiy or
I any erder necsssary, as priodtzad by the Unit 800,

z, IF al any dme gurng the performances of sis procedure A 1
Loss of C-cliz Power ooours OR a simultanesus foss of
both 1425 < and 1{2} D BCP bussas, THER PERFORM
Zecllon 3.2.2 (Fage &) corcurmently wilh ihis section.

NOTE:  Atlachmenss 1 {Unll 1} ang 2 {Unit 2) conlain 3 Iisling of erifical

Inslrumantation and the zssoclated power supphv.
3. IF at any lme gudng ihe performance of Mis procedure,
ary E bus undepsdtage occurs, AND fhe assaciated
diesel generator sians and lles i the bus, THEN
FERFORM Ihe Tollowing:
a. IF necessary, THEN ADJUST pus voliage and
Trequency &5 faliows:
- Bus Vollage 4108 %o 4200 W 7
- Bus Frequency: 58.5 o 80.2 Hz [
b. Kanllor lees! Indicalions Ik accordancs wikh |
QOP-3% Sectlon &0
EADP-35.1 Rev. 50 Page 4 of 94
Categories
K/A: 295003 A2.05 Tier / Group: TI1GI

RO Rating: 3.9

SRO Rating: 4.2

LP Obj: LOI-CLS-LP-303-A*001 Source: NEW
Cog Level:  HIGH Category 8:




39. Following a loss of feedwater on Unit Two, HPCI and RCIC are being used to restore
Reactor water level to the normal band.

The RO observes the following alarm and indications:

250V BATT A UNDERVOLTAGE in Alarm

Battery Bus 2A-1 Voltage 0 Volts (XU-2)
Battery Bus 2A-2 Voltage 0 Volts (XU-2)
Battery Bus 2A-1 Voltage 0 Volts (ERFIS)
Battery Bus 2A-2 Voltage 0 Voits (ERFIS)

Which one of the following correctly completes the statement below due to the
conditions above?

(1) continues to operate and _ (2)  on high RPV level.

A. (1) HPCI
(2) will trip

B. (1) HPCI
(2) will not trip

C. (1)RCIC
(2) will shutdown

Dv¥ (1) RCIC
(2) will not shutdown




AT
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Feedback

K/A: 295004 A1.02

Ability to operate and/or monitor the following as they apply to PARTIAL OR COMPLETE LOSS OF
D.C. POWER:

Systems necessary to assure safe plant shutdown

(CFR: 41.7 1 45.6)

RO/SRO Rating: 3.8/4.1

Objective: CLS-LP-19*26B & CLS-LP-16*15E

Given plant conditions and one of the following events, use plant procedures to determine the actions
required to control and/or mitigate the consequences of the event:Loss of DC power

Given plant conditions, predict the RCIC System response to the following conditions:DC power failure

Reference:
1(2)OP-, Revision , Page , Section

Cog Level: High

Explanation:

Division | DC is required for HPCI start and operation. A loss of Division | DC will make the RCIC inboard
isolation logic inoperable which results in failure of the steam supply valve closure on high vessel level.
A loss of Div Il DC would make RCIC fail and allows for HPCI vessel high water level trip logic to be
partially made up (one out of two).

Distractor Analysis:

Choice A: Plausible because HPC! and RCIC are impacted by a loss of either Division of DC. A loss of
Div I DC will allow HPCI to continue to operate and will trip on high vessel water level. RCIC
flow would be lost on loss of Div Il DC.

Choice B: Plausible because HPCI and RCIC are impacted by a loss of either Division of DC. A loss of
Div 1l DC will allow HPCI to continue to operate and will trip on high vessel water level. RCIC
flow would be lost on loss of Div || DC.

Choice C: Plausible because HPCI and RCIC are impacted by a loss of either Division of DC. RCIC
would continue to inject but would not trip on high vessel water level with a loss of Div | DC.
HPCI flow would be lost.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes




RCIC:

ADS:

HPCIL:

A Core Spray:

ATTACHMENT 2 Information

Page 10f1 Use
Plant Effects from Loss of DC Panel 3A(4A)

Will not shutdown on reactor high water ievel, inboard isclation lagic
inoperable {E51-F007, -F031, and -FOB82 will not aute close). Valves
E&1-F005 and -F0O25 fail closed.

ADS Logic B is inoperable. ADS will initiate from ADS Logic A if
Core Spray Pump B or both RHR Loop B pumps are running.

Will not auto initiate, cutboard isalation logic inoperable (E41-F003,

-F041, and -FO75 will not auto close), HPCI flow controller and EGM
inoperable {no flow control or indication), HPCI trip logic inoperable,
valves E41-F053, -F054, and -F026 fail closed.

Will not auto initiate {manual operation possible but minimum flow
valve will not auto open, and injection valves can not be opened
simultaneously).

0AOP-39.0

Rev. 32 Page 21 of 25

2.0 AUTOMATIC ACTIONS

2.1

22

Loss of Division | DC Power from Switchboard 1A{2A):

Half scram signal

Group 1 Isolation closing inboard MSIV's only, resulting in a reactor
scram if the Mode Switch is in RUN

IF operating, THEN a loss of DG1(DG3)

IF operating, THEN a failure of HPCI

Loss of Division Il DC Power from Switchboard 1B{2B):

Half scram signal

Group 1 Isolation closing outboard MSIV's only, resulting in a reactor
scram if the Mode Switch is in RUN

IF operating, THEN a loss of DG2{DG4)

IF operating, THEN a failure of RCIC

DAOP-39.0

Rev. 32 Page 4 of 25
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ATTACHMENT 18
Page T of 31

| Reference Drawing: 1L-30024-

PANEL:3B

 LOCATION [
Control Building 48t North |

/NORMAL 5UPPLY |,
_ Swilchboard 18

Ckt#

LOAD

EFFECT

3

Div I RHR Legic

TS

R o

T EE W I

RHR Div il Insiation Logic inop, B Leop RHER will auto inifiate
from Div | RHR logic, inzludng the £11-FD 158 apening.
E11-FQ158 will not zute close on a graup 8 signal and the
Et1-FO168 cannot ke manually cpaned fram RTGE.
Civ Ii Sgray Legic nop
LOCA Leokout/ initiation does not functien for the fellowing:
+ PHR 5W Beester pumps BAD
« [E11-F0488, E11-F0178, E11-FO268, E11-FO168,
» E%1-F0278, E11-FO268, E11-FO243 E1t-FO118A
+ E11-F0158 can be siroked desed fromthe RTGB
E11-FL53B fails closed.
E11-FLASE does not aulo cese with assoeiates pumps seoured.
E11-FZOTE dees not awto open
Div i RER pump suction Tps do net funcien.
BED RER Pump inguts be D8 & Legic are inop.

. Redirc valves B32-F022B & B32-F2316 awo desure logic inop, valves vill 5 auto close

on a LOCA concurent with a lew-pressure signas! from Div. | logie.

. Receive annuneigior 43-2-7

HPCI Div i isolation Logic

HPCI Biv Il Isclation valves will not auto ciose. FRO2, FO42, and 5070,
Receive annungistor S.1-5-5

HPCI OV 1 High Level Trip

Div I high level trip seds in on a loss of power.
High leve| brip will still function

HPCI Div i Low Lewel 2 Intiztion

D il Lew Level 2 initiaton legic inop, HPC! can still inkiaie from DiviTogic.

RCIC Civ I Inifaticn Logc

o B [ e 1 e

RCIC Low Leve! 2 indiation logic incp, RCIC czn siill infiiate Som Div {logie.

CCI-50

Rev. 45 Page 41 of 132




Unit 2
AFF-UN-23 1-7
Page 1 of 3

Z50W BATT A UNMDERWVOLTAGE

AUTS ACTICNS

MCHME
CAUSE
L. Ground on Battary Bus 2R-1{2x-2).
Z. Excessive losd on Battery Bus 23-L1{2x-2).
ER Low DC output voltage from Battery Charger 2A-1(2A-2}.
N Battary Chargsar 2A-1{2a-2} AC input breaker tripped.
5. Clroult malfunction.
OBSERVATICNS
1. Local ammatar on battery ground detector unit is indicating
greater than 2.0 milliamps.
z. Battery Bus IA-1{2A-2} wvoltage as read on BAT-VM-737{739) on RIGE
Panel XU-1 is lesz than the normal range cof 130 ko 140V DC.
3. Battary Charger 2A-1{2A-2} DC output voltage as read locally cn
BAT-WM-£009{6010; 12 less than the normal range of 137 te 149V DC.
4. Battery Chargar 2R-142A-2} DC gutput current as read lecally on
BAT-WVM-S000{£00L} 1s reading more or less than the normal range of
14 to 50 amps.
5. Battery Charger 2A-1{2a-2; AC Input Breaker, Compartment 005 {CO8}
on MCC 2CA, 1s in the OFF or TRIP position.
ACTICNS
. L. Datermine which battery bus caused the annuanciator.
/£ ) z. If the cause of the annunciator iz a ground, perform the DC ground
: isolation procedure per OP-51, DC Electrical System.
R If the cause of the annunclator iz excessive lead, reduce all
unna2cassary loads on Battery Bus 2A-L1{2A-27.
2APP-UA-23 Rev. 53 Page 20 of 92
Categories
K/A: 295004 A1.02 Tier / Group: TIG1
RO Rating: 3.8 SRO Rating: 4.1
LP Obj: CLS-LP-16*15E Source: BANK
CogLevel: HIGH Category 8: Y
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40. Unit One is operating at rated power with DG1 running loaded for a monthly load test.
A fault trips the Main Generator Primary Lockout relay.

BOP Bus 1C fails to transfer on the generator lockout due to failure of the SAT supply
breaker to close.

Which one of the following identifies the status of the E1 Bus that would be reported to
the CRS?

E1 is energized from:

A. DG1 with off-site power available.
B. both DG1 and from off-site power.
C. DG1 with off-site power unavailable.

Dy off-site power with DG1 running unloaded.




Feedback

K/A: 295005 A1.07

Ability to operate and/or monitor the following as they apply to MAIN TURBINE GENERATOR
TRIP:

A.C. electrical distribution

(CFR: 41.7 / 45.6)

RO/SRO Rating: 3.3/3.3

Objective:
CLS-LP-27*05
5. State the effect that actuation of a main generator lockout relay will have on the Main Generator and
station loads.
CLS-LP-39 /Objectives 3, 7, 12
3. Given plant conditions, determine if EDGs will automatically start.
7. Given plant conditions, determine if:
a. EDG output breaker will trip
b. E Bus Master/Slave breakers will trip with the EDG in manual mode
12. Given plant conditions, determine if permissives are satisfied for the EDG output breaker to close
(either automatically or manually).

Reference:
SD-39, Sections 3.2.4, 3.2.6, 3.2.7, and 3.2.10

Cog Level: High

Explanation: Based on the conditions the RO will have to determine the status in order to report to the
CRS which meets the monitoring AC electrical on a generator trip.

Generator primary lockout is a loss of off-site power signal to DG auto start logic. All four DGs will auto
start. The DG1 auto start signal will trip the DG1 output breaker to allow the DG to transfer from the
manual to auto mode of operation (governor, voltage regulator, trip circuits). The DG will then tie back
onto the bus once the bus stripped interlock and bus undervoltage interlock is satisfied. Otherwise it will
continue to run unloaded. Bus 1C fails to transfer from UAT to SAT on the trip. This results in loss of
BOP bus 1C but this bus feeds E2, not E1 so Bus E1 will remain powered from off-site power (BOP bus).
DG2 will auto start, tie to bus E2. Bus E1 is being powered from off-site power via BOP bus 1D and the
DG1 is running unloaded

Distractor Analysis:

Choice A: Plausible because if the peaking relays on the E Bus actuated and tripped the master/slave
breakers. Peaking relays could actuate during a fast transfer with a DG in parallel if the turbine
had tripped resulting in a backup lockout rather than a primary.

Choice B: Plausible because this would be the most likely configuration if the turbine tripped resulting in a
backup generator lockout instead of a primary lockout (would not produce a LOOP signal).

Choice C: Plausible because since this would be the configuration if the BOP bus that failed to transfer to
the SAT was bus 1D rather than 1C.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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Automatic Start

The DG auto start circuitry actuates on a loss of power at designated
points in the plant elecirical system and also actuates on a
loss-of-coolant accident. The following is a list of the parameters or
conditions which will initiate an auto stari of the EDGs. Each of the

automatic starting logic schemes is discussed below.

8S0-39

Rev. 10

Page 35 of 125

Electrical System Fauilts {Figure 35-12}

A Loss Of Off-5ite Power (LOOF} DG auto start signal will be generated
for all four EDGs if any one of the following conditions exists on either
unit;

Generator Primary Lockout for either unit {Division | logic only}

which is caused by:

generalor reverse power
distance relay

— Generator loss of fisld

SAT Lockout {Division 1 logic only) for either unit.
Generator Differential Lockout (Division 1l logic onty) sither unit.

generaior overall differential

generaior ouiput breaker failure
— UAT differential phase overcurrent

Transformer Bus Differential Lackout {Division | logic only) for either

unit.

SAT secondary side undervoltage.




g, 3.210 Trip Of The Bus C/D Master Slave Breaker To The E Bus

Any device that trips the Master Breaker will cause the Slave Breaker io
trip, and any device that trips the Slave Breaker will cause the Master
Breaker to wip. A irp of the Master/Slave breaker will result in an E bus
undenrvoltage condition allowing the EDG fo auto start and tie onto the
associated £ bus once EDG breaker permissives were met.

The Master andior Slave Breakers will trip if:

«  Ovwercurrent is detected on any phase of master {or slave) breaker

supply side.
. LE}néiervo}tage exists on the 4180% AC bus feeding the associated
-Bus.
» A LOCA occurs AND undervoltage exists on the SAT for the
respeciive unit.

s A divisional star signal exists from Loss of BOP Bus DG start logic.
. geigrz;ded voltage Is sensed on the E hus {after a 10 second fime
elay).

Béagter Slave Breaker Trips with EDG Paralleled {in manual mode) to the
ri

With a EDG in a manual {control raom or local) mode of operation, and
its output breaker closed, protective relaying at the E bus is alighed to
the frip circuit of the Slave breaker to protect the EQG from an overigad
condition shouid the normal source of power to the E bus be lost with
the EDG in parallel. These relays sense £ hus voltage (27 PK}, bus
frequency (81 PK} and directional power {32 PK} from the E bus to the
BOP hus. Actuation of any of these relays with the ECG in manual and
its output breaker closed, will irip the Slave {and the Master) breakers to
separate the EDG from the BOP bus preventing possible overoad of the
EDG. With the EDG in parallel, if the normal supply breaker to the BOP
hus were opened, the EDG would fry to carry the BOP bus loads. Since
these loads are beyond the EDG capability, bus voliage and frequency
would drop, and a farge power flow from the E bus o the BOP hus
would accur. One or more of the PK relays will actuate to separate the
EDG from the overload, and allow the EDG to carry the E bus loads.
Note that the EDG breaker will likely trip due to the auto start signal from
loss of BOP bus, and tie back onio the E bus after loads have stripped.
The EDG meanwhile would revert to the auto mode of operation.

Categories

K/A: 295005 A1.07 Tier / Group: TI1G1
RO Rating: 3.3 SRO Rating: 3.3
LP Obj: CLS-LP-27*05 Source: PREV

Cog Level:  HIGH Category 8: Y



41. Unit Two has experienced an ATWS.

Which one of the following conditions satisfies the Technical Specification Shutdown
Margin requirements for this condition?

A. SLC Storage tank level reaching 20% following SLC initiation.
B All control rods fully inserted except one control rod at position 48.
C. All control rods fully inserted except nine control rods at position 02.

D. The reactor is subcritical with reactor power below the heating range.
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Feedback

K/A: 295006 K1.02
Knowledge of the operational implications of the following concepts as they apply to SCRAM :

Shutdown margin
(CFR: 41.8 t0 41.10)

RO/SRO Rating: 3.4/3.7

Objective:

2. Define

CLS-LP-200-B*02
the terms listed in Section 1.1.

Reference:
Unit 2 Tech Spec Definition

Cog Level: Low

Explanation:
SHUTDOWN MARGIN (SDM) SDM shall be the amount of reactivity by which the reactor is subcritical or
would be subcritical assuming that:

a. The reactor is xenon free;

b. The moderator temperature is 68°F; and

¢. All control rods are fully inserted except for the single control rod of highest reactivity worth, which

is assumed to be fully withdrawn.

With control rods not capable of being fully inserted, the reactivity worth of these control rods must be
accounted for in the determination of SDM.

Distractor
Choice A:

Choice B:

Choice C:

Choice D:

Analysis:

Plausible because SLC tank level is below 32% (HSDBW) which allows raising reactor water
level during an ATWS. 0% SLC tank level (CSDBW)is utilized to assure the reactor will remain
shut down irrespective of control rod position or reactor temperature. If any amount of boron
less than the CSBW has been injected into the reactor vessel, cooldown is not permitted unless
it can be determined that control rod insertion alone ensures the reactor will remain shut down
under all conditions. The core reactivity response from cooldown in a partially borated core is
unpredictable and subsequent steps may not prescribe the correct actions for such conditions if
criticality were to occur.

Correct Answer

Plausible because this is on of the conditions in Table 5 (Shutdown Without Boron). The
definition of MAXIMUM SUBCRITICAL BANKED WITHDRAWAL POSITION, The lowest
control rod position to which all controls rods may be withdrawn in bank and the reactor will
nonetheless remain shutdown under all conditions. This position is utilized to assure the reactor
will remain shutdown irrespective of reactor water temperature. This position has recently be
changed from 02 to 00.

Plausible because this is the definition of SHUTDOWN as applied to the reactor in
2EOP-01-LPC.

SRO Only Basis: N/A

Notes




Definitions
1.1
1.1 Definitions {continued)

SHUTDOWN MARGIN (SDM)  SDM shall be the amount of reactivity by which the reactor is
subcritical or would be subcritical assuming that:

a. Thereactor is xenon free;
b.  The moderator temperature is 68°F; and

¢.  All control rods are fully inserted except for the single
control rod of highest reactivity worth, which is assumed
to be fully withdrawn.

With control rods not capable of being fully inserted, the
reactivity worth of these control rods must be accounted for in
the determination of SDM.

Brunswick Unit 2 1.1-5 Amendment No. 247 |

o SDr
311

3.1 REACTIVITY CONTROL SYSTEMS
3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.1.1 SDM shall be:

a.  20.38% Ak, with the highest worth control rod analyticaliy
determined; or

b.  =0.28% Ak/, with the highest worth control rod determined by test.

APPLICABILITY: MODES 1, 2,3, 4, and 5.
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STEP BASES:

The Cold Shutdown Boron Weight (CSBW) is not a guantity which can be measured by
the operator. An SLC tank level of 0% or 5080 pounds of borax injected are equivalent
to the CSBW. The Cold Shutdown Baron Weight is defined i be the least weight of
soluble horon which, if injected into the reactor vessel and uniformily mixed, will
maintain the reactor shut down under all conditions. This weight is utilized to assure
the reactor will remain shut down irrespective of conirol rod position or reactor
temperafura.

The Cold Shuidown Boron Weight is calculated as approximately 126 pounds of 47%
enriched boron in calculation DEOP-WS-01. The actual Cold Shutdown Boron Weight
is not used in the procedure steps. These steps use a level in the 8LC tank and a
weight of borax as an equivalent for Cold Shutdown Boron Weight. These values are
determined in calculation BEOP-WS-15. It has been decided to use 0% to represent
the Cold Shutdown Boron Weight in the procedure. This value can he read by the
operator on the indication in the Cantrol Room. The borax concentration for Cold
Shutdown Boron Weight used in the procedure is 6080 pounds.

Reactor depressurization and cooldown may not proceed untit the conditions listed in
Steps RC/P-23 through RC/P-25 are satisfied.

DOI-37 5 Rev. & Page 57 of 50

MAXIMUM SUBCRITICAL BANKED WITHDRAWAL POSITION

The lowest control rod position o which all controls rods may be withdrawn in bank
and the reactor will nonetheless remain shutdown under all conditions. This
position is utilized to assure the reactor will remain shutdown irrespective of reactor
water temperature.

MINIMUM ALTERNATE FLOODING PRESSURE
The lowest reactor pressure at which steam flow through open SRYs is sufficient

to preclude any clad temperature from exceeding 1500°F even if the reacior core
is not completely coverad

DECP-01-UG Rev. 55 Page 89 of 151
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STEPS RC/P-23 through RC/P-25 {continued)

Injection of the Cold Shutdown Boron Weight into the reactor vessel also provides
adequate assurance that the reactor is and will remain shut down.

Step RC/P-23 is used to direct the proper actions. If the reactor is not shutdawn, then
the pressure control actions remain in place. If the reactor is shutdown, then the
subsequent steps can he used to determine if the reactor cooldown can proceed.
Shutdown as applied to the reactor is defined as subcritical with reactor power below
the heating range.

If no baran has heen injected into the reactor vessel, depressurization and cooldown
may procead as long as conirol rod insertion is sufficient to shut down the reactor.
Such action is permitted even though the existing margin to criticality may be small. A
return to criticality under these conditions is acceptahle hecause termination of the
caoldown will stop the reactor power increase.

If any amount of boron less than the CSBW has heen injected info the reacior vessel,
cooldown is not permitted unless it can be determined that control rod insertion alone
ensures the reactor will remain shut down under all conditions. The core reactivity
response from cooldown in a partially borated core is unpredictable and subsequent
steps may not prescribe the correct actions for such conditions if crificality were to

accur.

001-37.5

Rev. 8§

Page 58 of 80

REVISION SUMMARY

Revision 8§ incorporates the Unit 2 MSBWP position of 00 per EC £6472. Table bSis
also changed to reflect that reactor is shutdown under all conditions without boron if
“anly 10 control rods are withdrawn to position 02 and no contral rod is withdrawn
heyond pasition 02" The Unit 2 value for Group 1 low pressure isolation has been
changed from 850 to 835 per EC 50954,

001-27.5

Rey. &

Page 8% of 30

TABLE 5

SHUTDOWN WITHOUT BORON

ONLY ONE CONTROL ROD NOT FULLY INSERTED

NO MORE THAN 10 CONTROL RODS WITHDRAWN

TO POSITION 02 AND NO CONTROL ROD
WITHDRAWN BEYOND POSITION 02

AS DETERMINED BY REACTOR ENGINEERING




Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

295006 K1.02

34
CLS-LP-200-B*02
LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G1
3.7
NEW
Y



42. Which one of the following correctly completes the statement below?

Excessive moisture carryover is caused by _ (1)  reactor water level and results
in __(2) steam quality exiting the reactor vessel.

A. (1) high
(2) higher

Bv (1) high
(2) lower

C. (1) low
(2) higher

D. (1) low
(2) lower

Feedback

K/A: 295008 K1.01

Knowledge of the operational implications of the following concepts as they apply to HIGH
REACTOR WATER LEVEL :

Moisture carryover

(CFR: 41.8t0 41.10)

RO/SRO Rating: 3.0/3.2

Objective: CLS-LP-01*08

8. With regard to moisture carryover:
a. Define the term.
b. Describe how it is affected by reactor water level.
c. Describe the adverse affects.

Reference:
SD-01, Revision 07, Page 22, Section 2.1.14.a

Cog Level: Low

Explanation:

Moisture carryover is defined as that moisture entrained in the steam exiting the Reactor Pressure Vessel.
The amount of carryover is affected by the reactor water level. If the water level is too high, the water
draining out of the separators tends to back up resulting in increased moisture out the top of the
separators. Too much moisture will overload the steam dryers with a resultant decrease in steam quality
exiting the reactor vessel.

Distractor Analysis:

Choice A: Plausible because (1) is correct and (2) is easily confused with Moisture Content, which would
be HIGHER.

Choice B: Correct Answer

Choice C: Plausible because (1) low reactor water level results in Carryunder, and (2) is easily confused
with Moisture Content, which would be HIGHER.

Choice D: Plausible because (1) low reactor water level results in Carryunder, and (2) is correct.

SRO Only Basis: N/A
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Notes

Maisture Carryover

Maisture carnyover is defined as that moisture entrained in the
steam exiting the Reactor Pressure Vessel. The amount of
carryaver is affected by the reactor water level. If the water lavel
is too high, the water draining out of the separaiors tends to back
up resuliing in increased moisture out the top of the separators.

Too much moisture will overload the steam dryers with a
resuiiant decrease in steam quality exiting the reactor vessel.
The amount of carryover is minimized in order to: 1) increase

turbine efficiency, 2) decrease iurhine wear, and 3}

ninimize the

amount of radioactivity carried over to the balance of plant

{BOP}.

3D-1

Rev. 7

Page 22 of 81

Steam Carryunder

Steam carryunder is defined as that steam enirained with the
liquid draining to the downcamer from the steam separators and
dryers. Carryunder is abyays present to some extent, but can
become excessive due to a low reactor water level condition
when steam is pulled down info the bulk water region below the
dryer skirt and mixed with feedwater. The problem with an
excessive steam carryunder condition is that this enirained
sieam resulis in a lower density fluid reaching the reactar
recirculation pumps and jet pumps and decreasing the available
net positive suction head (NPSH). The decrease in NPSH
increasas the chance of recirculation pump and jet pump
cavitation. Excessive steam camyunder also decreases the
margin fo Core Thermal Limils (MCPR]).

sD-MN Rev. 7

Page 23 of 81

Categories

K/A:

LP Obj:

295008 K1.01 Tier/ Group: T1G2
RO Rating: 3.0 SRO Rating: 3.2

CLS-LP-01*08 Source: NEW
CogLevel: LOW Category 8: Y




43. Unit Two is operating at rated power when the following conditions are observed by the
RO:

Core Thermal Power initially drops below and then stabilizes slightly above 100%.
Main Generator electrical output (MWe) lowers.

Which one of the following events caused the parameter changes observed above?
A. A single control rod drop.

B¥ An open Safety Relief Valve.

C. Reactor Recirculation Pump 2A speed rising.

D. 4A Feedwater Heater Extraction steam isolation.
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Feedback

K/A: 295014 A2.03

Ability to determine and/or interpret the following as they apply to INADVERTENT REACTIVITY
ADDITION :

Cause of reactivity addition

(CFR:41.10/43.5/45.13)

RO/SRO Rating: 4.0/4.3

Objective: CLS-LP-302-M*01c

1. Given plant conditions, determine if the following Abnormal Operating Procedure(s) (AOPs) should be
entered:
c. 0AOP 30.0, Safety/Relief Valve Failures

11/09/2008 NCR# 305697, Unit 2 SRV "H" Stuck Open SCRAM

Reference:
sd-20

Cog Level: High

Explanation:

An SRV opening initially reduces reactor pressure (increasing Voids) causing reactor power to lower. The
EHC system senses lower PAM pressure and reduces TCV position to restore pressure. This causes
reduced steam flow to the Main Turbine and lower Generator MW output throughout. Reduced steam
flow to MT causes less extraction steam flow to FWHs, causing reduction in final feedwater temperature
to the reactor, which combined with pressure restoration, raises reactor power above the initial power
level.

Distractor Analysis:
Choice A: Plausible because a control rod drop does provide positive reactivity addition. Generator MWe
would also increase.

Choice B: Correct Answer

Choice C: Plausible because 2A RR pump speed rising would provide positive reactivity addition.
Generator MWe would also increase.

Choice D: Plausible because extraction steam isolation does cause feedwater temperature reduction
positive reactivity addition. Generator MWe would also increase. A FWH tube leak would look
similar to the SRV opening which is different from the extraction isolation.

SRO Only Basis: N/A

Notes




423 ADS/SRV Failures

Abnormal Cperating Pracedure AOP-30.0, Safety/Relief Valve
Failures, includes the following as symptoms of SR failures:

SAFETY/RELIEF VALVE OPEN annunciates {A-03 1-10}.
Open indication on Panel PA01 for the affected valve.
Process computer prints out the affected valve number.

Feedwater flow is greater than steam flow due to fhe main steam
flow detectors heing located downstream of the ADS/SRYs.

Generator power decreases.

Reactor vessel level increases due to swell and then setfles out
at a lower level due to steam flow/feed flow mismatch.

Suppression pool level oscillating.
SAFETY OR DEPRESS VLV LEAKING annunciates {A-03 1-1).

Temperature in the SRV discharge pipe is abave narmal on
B21-TR-R614 (Panel H12-PG14).

Millivolt signal on the FFD Cabinet {CB-X1I-73} for the affected
SRY higher than normal.

Suppression pool level and temperature increases.
Auiomatic actions which occur as a result of an SRV failure include

The Feedwater Control System establishing an equilibrium water
level below the normal level

§D-20 Rev. 2 PAGE 28 of 61




1.0 SYMPTOMS

1.1

1.3

1.4

1.5

1.5

1.5
1.8

1.10

SAFETY/RELIEF VALVE OPEN [A-02 1-10) is in alarm.
SAFETY OR DEPRESS VLV LEAKING (A-03 1-1) s in alarm.
Open indication on Panel P80 for the affecied safeiyirelisf valve.

Process Computer Alarm Display indicating the affected safetyireliaf valve
number.

Steam flowifeed fow mismatch with feed flow greater than sieam flow.
Generator power decreass.

Reactor vessel level increase due to swell. Lavel may saitle out at a lower
value due to steam flowfead flow mismatch.

Buppressicn pool level oscillation.
Suppression pool level increase.
Suppression pool temperature increass.

Safelyirelief valve laak datection temperature, as read on B29-TR-RE614 5t
Panel P81, indicates highar tham nomal for the afected safetyiralief valve.

Safetyirelief valve noise amplitude millivoif signal, as read on Fluid Flow
Detector Cabinat CB-XU-73, indicates higher than normal for the affected
safeiy/relisf valve.

2.0 AUTOMATIC ACTICNS

2.1 IF Digital Feedwater Level Control System remains in 3 element control,
THEN the system will establish an equilibrivm reastor vessel water level
below the ariginal lewvel.

22 IF Digital Feadwater Level Control System shifts to single elament control,
THEN reactor vessel level should return te approximately the original level.

23 The EHC system will reduce generator load as necessary to maintain reactor
Pressure.

0Aa0P-30.0 Rew. 18 Page Zof &




4.0

GENERAL DISCUSSION

Positive reactivity insertion will cause an increase in reactor thermal power. Some
of the causes of cold water addition are loss of feedwater heating, raising the
speed of a reactor recirculation pump, control rod drop, and inadvertent HPCH or
RCIC inttiation. The severity of this transient is determined by how long the
abnamally high power level is sustained, aspecially on a loss of feedwater
heating.

The OPRM systen provides alarms and automatic trips as applicable. If the GPRM
System is inoperable, then Tech Specs require an alternate methed to detect and
suppress thermal hydraulic instability oscillations in accordance with BWR Cwner's
Group Guidelines far Stahility Interim Corrective Action, June & 1994. This requires
three stability monitoring regions (Region A - manual scram, Region B immediate
exit, and 5% Buifer).

50 REFERENCES
5.1 NEDO-32465-A, Licensing Topical Report: Reactor Stability Detect and
Suppress Solutions Licensing Basis Methodology far Reload Applicability GE
Nuclear Energy, August 1956
52  S0DER84-2, Control Rod Mispositioning
5.3 General Electric Service Information Letter No. 251/251, Supplement 1
54 0AGP-04 4 Jet Pump Failure
6.0 ATTACHMENTS
1 Estimated Total Core Flow vs. Core Support Plate Delta-P
2 Confirmation of Reactor Recirculation Pump Forward Flow
ZA0P-03.0 Rev. 15 Page 10 of 14
Categories
K/A: 295014 A2.03 Tier / Group: TI1G2
RO Rating: 4.0 SRO Rating: 4.3
LP Obj: CLS-LP-302-M*01C Source: NEW

Cog Level:

HIGH Category 8: Y



’2/"””“"“ .

44. Which one of the following correctly identifies why the RWM is bypassed IAW LEP-02,

Alternate Control Rod Insertion?
Bypassing the RWM bypasses rod __ (1) Blocks to allow control rods to be __(2) .

A. (1) Select
(2) selected

B. (1) Select
(2) inserted

C. (1) Insert
(2) selected

Dv¥ (1) Insert
(2) inserted

Feedback

K/A: 295015 K3.01

Knowledge of the reasons for the following responses as they apply to INCOMPLETE SCRAM :
Bypassing rod insertion blocks

(CFR: 41.5/45.6)

RO/SRO Rating: 3.4/3.7

Objective: CLS-LP-007*02d
2.d State the purpose(s) of the following RWM components: Bypass Switch

Reference:
LEP-02

Cog Level: Low

Explanation:

LEP-02 is the procedure tht we use to insert rods that have failed to insert on a scram.

When the keylock switch is placed in the BYPASS mode, there are additional contacts that override the
outputs (annunciator, insert block, etc.) from the NUMAC RWM. The BYPASS mode menus, displays and
functions are identical to the OPERATE mode menus, displays and functions with the exception that the
mode will be displayed as BYPASS. The NUMAC RWM will continue to calculate, display and enforce
sequence conditions - however the keylock switch contacts will prevent any actual rod blocks from
occurring. Placing the RWM NORMAL/BYPASS switch to "BYPASS" to insert rods defeats the RWM
interlocks.

Distractor Analysis:
Choice A: Plausible because the RWM does input to the RMCS to provide for Select Blocks, which if not
bypassed will prevent control rod selection.

Choice B: Plausible because the RWM does input to the RMCS to provide for Select Blocks, which if not
selected will prevent inserting control rods.

Choice C: Plausible because bypassing the RWM does bypass insert blocks, but inserting via RMCS is
only possible if a control rod is selected.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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Siep: Seclion 5

Source: PSTG RCQ-6.2

Justification of Difference: Section 5 provides the plant-specific steps required to

insert control rods with the Reactor Manual Control System {RMCS) defeating
RWM interocks. The plant-specific sieps included in Section 5 are beyond the
scope of the PSTG but are required to meet the intent of the PSTG.

Discussion: The purpose of Section 5 is fo insert control reds with RMCS. This
method is best applied when only a few controf rads cannot he inserted, alternate
methods are heing performed which cannot be performed continuously, RPS
cannot he reset, or individual control rod scrams are not effective. To assist in
driving control rods it is possible to maximize drive pressure by starting both CRD
pumps; throttling open Flow Control Yalve, C11-FC02A {FOD2B) [C12-FO02A
{F002B3]; and, if necessary, throtiling closed Drive Pressure Valve,
C11-PCV-FO02 {C12-PCV-FB03). Placing the RyWM NCRMAL/BYPASS switch
o "BYPASS” to insert rods defeats the RWNM interfocks.

001371 Rev. 13 Page 20 0f 35
FIGURE 07.1-22
RWM-OD Bypass Function
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3.4.4 RWM Cperator Display Interface
The RWM-CD is interfaced to the RWM-CD to provide a system
hypass capability. A contact set provides the bypass capability which
includes (Figure 07.1-22);
+ Insert permissive bypass, closed in hypass.

« Withdraw permissive bypass, closed in bypass.

+ Rod drive block bypass, closed in bypass.
» Settle bypass, open in hypass.

+« Annunciator bypass, open in bypass.

8D-07 1 Rev. 7 Page 28 of 125

353 RWM Bypass

Flacing the RWM-0D keylock mode switch in BYPASS will negate ali
RWM output contacts. If the RWM-CD keylack mode switch is in
OPER (operate) and the RWM-0D keviock mode switch is in
BYPASS, the RWM will continue o calculate, display, and enforce
sequence conditions - howewer, the keyiock switch contacts will
prevent any actual rod hiocks from occurring. Bypass capability
continues to exist following loss of power to the RWM-OD.

The purpose of the RWM bypass capability is provided so that the
RWM CD chassis can he removed, and replaced while the bypass
switch is in the bypass state, without interrupting the system function.

When the RWM is bypassed, procedure DGP-10 provides the
anty control rod movement constraints. Second operator
verification of control rod select, position, and movement is
employed using 0GP-11. Bypass is provided to perform
maintenance and testing on the RWM without limiting plant
operation. Bypass is also provided o enable control rods to be
manually inserted without RWM restriction following a reactor
scram.

D071 Rev. 7 Page 30 of 125
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3.6.4

3.6.5

Bypass - Chassis OPERATE Mode 4

The RWM-CD operates as in mode 1 to provide permissive and
annunciation. The RWM-CD hypass switch averrides the RWM-CD
outputs.

VWhen the RWHM is bypassed, the system provides insert and withdraw
permissive information and no annunciation. The capability to receive
and transmit rod position data, sysiem status, and to receive and
record rod scram time data is not inhibited.

Bypass - Chassis INOP Mode 5
When the RWM-COD is bypassed and the RWM-CD is in INOP, the

only insertwithdrawal permissives are those provided by RMCS.
There is no annunciation associated with this condition.

SD-07.1

Rev. 7 Page 40 of 125

1.0 INTRODUCTION

1.1

System Puipose

The purpose of the Reactor Manual Control System {RMCS) is to allow the
operator to conirol core reactivity by inserting and withdrawing control rods.
The system consisis of the electrical components and logic circuits required
fo monitor and manipuiate the conirol rods. The Reactor Manual Control
System also acts to block rod motion andfor selection in response to
orotective sighals generated hy other plant monitoring systems.

Supporting the RMCS is the Rod Position Information System (RPIS) which
provides the operator with a means for determining the positions of all
control rods in the core and for observing the position of a selected rod in
relation to specific adjacent rods. RPIS also provides rod position and
identification data to the process computer. For the purposes of this text,
RPIS will e considered as a sub-system of RMCS.

5D-07

Rev. 6 Page 5 of 57




313 Rod Motion Inhibits

Conirol rod movement can be inhibited by preventing rod selection,
hlocking rod withdrawal, or blocking rod insertion. These actions can
he taken directly by various RMCS circuits or in response {o signals
generated by other plant monitoring systems.

Three conditions will prevent a control rod from being selecied:

» RPIS inoperable
+  Timer Malfunction Select Block
+  Loss of 28 VOC to the select ingic

A failure in the RPIS can prevent a rod from being selected or
deselect a rod already selected. Failures that will cause the RPIS to
he inoperative ara:

»  Master Clock Failure - the clock regulates the internal functions
of the RPIS.

s  Power Supply Failure - The RPIS uses power from the UPS
which is converted io 24 ¥DC for use in the RPIS.

»  Card removed or defective - Each pasition indicator provides
information to an associated buffer cargd for processing and use
in the RPIS.

SD-07 Rev. & Page 15 of 57

ATTACHRMENT 2
Paged40f 8
OECP-01-LEP-D2

Alternate Control Rod Insertion

Step 5 provides the instructions needed to insert any control rods which are not
fully inserted. This step bypasses the Rod Worth Minimizer and inseris the
control rods with the Emergency Rod in Notch Cverride switch. This may be
required if any control rods did not fully insert to position 00 or bounced back to
position 02 on the reactor scram.

DO1-37.1 Rev. 13 Page 17 of 85
Categories
K/A: 295015 K3.01 Tier / Group: TI1G2
RO Rating: 34 SRO Rating: 3.7
LP Obj: CLS-LP-007*02D Source: NEW

Cog Level: LOW Category 8: Y



45. Control Room evacuation has been directed by the Shift Manager due to toxic gas.

Which one of the following correctly identifies the required procedure to be entered and
the proper order of immediate actions performed prior to evacuation?

(1), is required to be entered.
Insert a Manual Scram followed by __ (2) .

A. (1) OASSD-02, Control Building
(2) confirmation that reactor power is less than 2%

B. (1) 0ASSD-02, Control Building
(2) tripping the main turbine

C. (1) OAOP-32, Plant Shutdown From QOutside the Control Room
(2) confirmation that reactor power is less than 2%

Dv (1) 0AOP-32, Plant Shutdown From Outside the Control Room
(2) tripping the main turbine

Feedback

K/A: 295016G 2.04.01
Knowledge of EOP entry conditions and immediate action steps.
Control Room Abandonment

(CFR: 41.10/43.5/45.13)
There is no EOP for Control Room Abandonment, AOP-32.0 does have entry conditions and immediate
actions. K/A applied to AOP.

RO/SRO Rating: 4.6/4.8

Objective: CLS-LP-302-E*002
2. List the Immediate Operator Actions required in accordance with 0AOP-32.0, Plant Shutdown from
Outside Control Room. \

Reference:
0AOP-32.0, Rev. 47

Cog Level: High

Explanation:

Control room evacuation due to;

1.1 Unsafe conditions such as toxic gas, high airborne activity, or unforeseen emergencies which requires
evacuation of the Control Room.

1.2 Control Room habitability, with the assistance of a breathing apparatus, has been evaluated by the
Site Emergency Coordinator, AND an evacuation has been determined to be necessary.

IF Control Room evacuation was due to fire, explosion, or similar occurrence that could result in
degradation of the Control Room wiring, THEN EXIT AOP-32 & GO TO 0PFP-013.

OPFP-013 directs reference to 0ASSD-01 (Index) for the appropriate procedure based on fire location.
Control Building fire requires entry into 0ASSD-02.

AOP-32 immediate actions are to be performed in a specific order so as to not challenge equipment.

1. MANUALLY SCRAM the reactor.

2. TRIP the main turbine.

3. OBSERVE auxiliary power transferred to the SAT.

4. Unit 1 only: PLACE the Reactor Mode Switch to SHUTDOWN.

5. Unit 2 only: WHEN steam flow is less than 3 x 106 Ib/hr, THEN PLACE the Reactor Mode Switch to
SHUTDOWN.



e

—

6. TRIP both Reactor Recirculation Pumps.

7. REDUCE reactor pressure to approximately 700 psig using the bypass valve opening jack.

8. WHEN reactor pressure reaches approximately 700 psig, THEN PLACE the control switches for the
INBOARD and OUTBOARD MSIVS to CLOSE.

9. PLACE Mode Selector Switches for Condensate Booster Pumps in MAN.

10. PLACE Mode Selector Switches for the Condensate Pumps in MAN.

11. GO TO 1(2)EOP-01-RSP AND PERFORM CONCURRENTLY as many of the actions as possible
prior to evacuation.

Distractor Analysis:

Choice A: Plausible because 0ASSD-02, Control Building, would be required to be entered due to control
room evacuation due to fire. The confirmation of reactor power is less than 2% is the next step
in 0ASSD-01 following the Unit SCO determines alternative safe shutdown actions are required.
This is also a recent change to the order in which the RSP immediate actions were.

Choice B: Plausible because Plausible because 0ASSD-02, Control Building, would be required to be
entered due to control room evacuation due to fire. Tripping the main turbine is correct.

Choice C: Plausible because AOP-32 is correct, The confirmation of reactor power is less than 2% is the
next step in 0ASSD-01 following the Unit SCO determines alternative safe shutdown actions
are required. This is also a recent change to the order in which the RSP immediate actions
were.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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1.0 SYMPTOMS

1.1 Unsafe conditions such as toxic gas, high airhorng activity, or unforesesn
emergencies which requires evacuation of the Conirol Room.

12 Conirol Room habitability, with the assistance of a breathing apparatus, has
been evaluated by the Site Emergency Coordinator, AND an evacuation has
been determined to he necassary.

20 AUTOMATIC ACTIONS

MNone

30 OPERATOR ACTIONS

3.4 Immediate Actions

311

IF Control Room evacuation was due to fire, explosion,
or simitar occurrence that could result in degradation of
the Conirol Room wiring, THEN EXIT this procedure
AND GO TGO OPFP-013.

WHEN Control Raom evacuation is determined to be

required, THEN COMPLETE as many of the following
actions as possible in the sequence listed prior {o the

evacuation:

MANUALLY SCRAM the reactor.

TRIP the main turbine.

CAUTION

O

Auxiliary power should automatically transfer from the UAT to the SAT. Ifa transfer

does NOT occur, and manual actions are faken to restore the buses, reenergizing the
SAT may result in an auto start of plant equipment {Circulating Water Pumps.
Condensate Punmps, and Condensate Booster Pumps, elc.}.

3.

OBSERVE auxiliary power transferred to the SAT.

AQP-320

Rev. 47

Page 2of 75
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3.0 OPERATOR ACTIONS

4

Unit 1 only: PLACE the Reactor Mode Switch to
SRHUTOOWN.

Unit 2 only: WHEN stean flow is less than 3 x 108 Ihitr,
THEN PLACE the Reactor Mode Switch to SHUTDOWN.

TRIP hoth Reactor Recircutation Pumps.

CAUTION

Unit 2 only: Steam flow must be maintained less than 3 x:10%Ihihr during pressure
reduction to 700 psig to prevent Group 1 Isolation.

10.

11

;e W

REDUCE reactor pressure fo approximately 700 psig
using the bypass valve opening jack.

WHEN reactor pressure reaches approximately 700 psig,
THEN PLACE the conirol switches for the INBOARD and
CUTBOARD MSIVSto CLOSE.

PLACE Made Selector Switches for Condensate Booster
Pumps in MAN.

PLACE Mode Selector Switches for the Condensate
Pumps in MAN.

GO TO 1{2)EQP-01-RSP AND PERFORM
CONCURRENTLY as many of the actions as possible
prior fo evacuation.

IF the reactor SCRAM AND MSIV closure could NOT be
completed prior io evacuation, THEN PERFORM the
following from the cahle spread area:

OPEN EPA %2, RPS MG SET A,
OPEN EFPA#1 RPS MG SET A.
OPEN EFPA#4 RPS MG SET B.
OPEN EPA #3 RPS MG BET B.
OPEN EPA #6 RS MG SET ALTERNATE SOURCE.
OPEN EPA %3 RPS MB SET ALTERNATE SOURCE.

il

OOooao

O

AOP-320

Rev. 47

Page 3of 75
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3.0 TECHNIQUES OF EOP USE

No lines shall cross or intersect on the flowchart. When more than one
line goes to the same point the lines shall be combined so that a path
is represented by a single lina. Af the point where each line meets with
the path line a direction arrow shall be included on the line to indicate
the direction the line is going.

Connecting lines that run parallel o each other shall have directional
arrows appropriately placed to indicate the flow direction of the
individual lines.

3.3 Operator Actions

3.3.1 Confrol Operatar Immediate Actions

The control operator immediate actions are those actions which may
be performed following & reactor scram prior to entering the scram
procedure (EOP-01}). These actions are not mandatory and shall not
conflict with entering the scram procedure. All the control operator
immediate actions are located in the scram procedure flowchart.
There are no control operator immediate actions in ECGP-02 through
EOP-04. Inthe event the actions are not performed prior to entering
the scram procedure, the scram procedure shall take precedence.
The confrol operator immediate actions which should he memorized
by control operators, are defined as follows:

1. Unit 2 Only: After steam flow is less than 3 x 10° Ibrhr, PLACE
the reactor mode switch to SHUTDOWN.
Unit 1 Only: PLACE the reactor mode switch to SHUTDOWN.

2. IF reacior power is below 2% (APRM downscale trip), THEN
TRIP the main turbine.

3. ENSURE the masier reacior level controller sefpoint is +170".

4. IF two reactor feed pumps are running, AND reactor vessel level
is ahove +160" AND rising, THEN TRIP one.

The EGP actions are those which are contained within EOP-01
through EGP-04. In the event the control operator immediate actions
are not performed prior fo enfering EQP-01, these actions become
EGP actions.

Since the ECP actions are readily available to the conirol aperator,
there is no need to memorize them.

DEOP-01-UG

Rev. 55 Page 22 of 151
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3.0 OPERATOR ACTIONS

NOTE:

When an ASSD procedure is identified for a given ASSD fire area, entry into

that pracedure is NOT made until directed by this procedure.

33

34

WHEN the specific location of the fire has been identified,
REFER to Table 1 AND Table 2 to determine whether an ASSD
fire area is involved AND the correct procedure.

IF the fire is NOT lacated in an ASSD fire area for either unit,
THEN EXIT this procedure.

IF the fire is in an ASSD fire area on either unit, THEN the Unit
SCO will assess the situation considering the following:

- Location, size and severity of the fire

- Effect of the fire on ASSD equipment

- Limiting Conditions for Operation resuliing from fire
- Contral room habitability

- Effect of the fire on halance of plant

- Information provided in the applicable ASSD
procedure

IF the Unit SCO determines the ability to confirm reactor
power [ess than 2% is in jeopardy, THEN PERFORM the
following:

241 MANUALLY SCRAM the reactor.

342 CONFIRM reactor power is less than 2% using one of

the following:
- Neutron Monitoring System

- Rod Position Indication System

O

Oo0oo0ononoand

0A38D-01

Rewv. 32 Page 6 of 144




3.0 OPERATOR ACTIONS

NOTE: IF local ASSD actions are in progress in a plant area adjacent io the fire
area, THEN the Shift Incident Commander should he notified.

NOTE: A determination that safe shutdown actions are required implies that the Unit
SRO has decided that use of the guidance within the ASSD pracedures is
necessary in order to achieve and maintain Cold Shutdown as an event
mitigation strategy.

[X]
in

IF the Unit SCO determines aliernative safe shutdown actions
are required, THEN PERFORM the follawing:

351 IF the affected unit is NOT shutdown, THEN
a. MANUALLY SCRAM the reactor. |

b. CONFIRM reactor power is less than 2% by using
one of the foliowing:

- Neutron Monitoring System []
- Raod Position Indication System ]
352 IF the fire is in the Control Building fire area, THEN
PERFORM the following:
a. MANUALLY SCRAM Unit 1 reactor. |
b PLACE Unit 1 M3V control switches in CLOSE. |
c. MANUALLY SCRAM Unit 2 reactor. O
d. PLACE Unit 2 MSIV control switches in CLOSE. |
€. OBTAIN Control Room contralied copy of the |
Plant Emergency Procedures (PEPs) manual.
i Both units EXIT this procedure AND ENTER N
QASSD-02, Cantrol Building.
DASSD-MN Rev. 32 Page 7 of 144
Categories
K/A: 295016G 2.04.01 Tier / Group: TI1GI
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46. A reactor Scram was inserted on Unit Two due to a complete loss of RBCCW.

Which one of the following identifes the MAXIMUM time the CRD Pumps are allowed
to be operated IAW 0AOP-16.0, RBCCW System Failure?

A. 1.5 minutes
B. 10 minutes
Cv 20 minutes

D. 30 minutes

—

Feedback

K/A: 295018 A1.02

Ability to operate and/or monitor the following as they apply to PARTIAL OR COMPLETE LOSS OF
COMPONENT COOLING WATER :

System loads

(CFR: 41.7 1 45.6)
RO/SRO Rating: 3.3/3.4

Objective: CLS-LP-302-H*012a
12. Given plant conditions and entry into any of the following AOPs, explain the basis for a specific
caution, note, or series of procedure steps.

a. 0AOP-16.0, RBCCW System Failure

Reference:
0AOP-16, Revision19, Page 4, Section 3.2.3 NOTE

Cog Level: Low

Explanation:

A loss of RBCCW will result in elevated CRD pump component temperatures and could possibly lead to

CRD pump failure. Both pumps should be tripped if a total loss of RBCCW occurs, but may be run for up

to 20 minutes without RBCCW Cooling if directed by the SRO for rod insertions or RPV level control.

Distractor Analysis:

Choice A: Plausible because Reactor Recirculation pumps must be shutdown within 90 seconds (1.5
minutes) with a loss of seal injection and seal cooling flow.

Choice B: Plausible because Reactor Recirculation pumps are allowed continued operation for a
maximum of 10 minutes with no RBCCW cooling flow.

Choice C: Correct Answer
Choice D: Plausible because 30 minutes is the required Drywell cooldown time prior to RBCCW pump

restart.

SRO Only Basis: N/A

Notes
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NOTE: CRD pumps may NOT be operated for greater than 20 minutes without
cooling water except as directed by the Unit SCO under the following
conditions:

- 4 CRD pump is available AND alternate control rod insertion is required
OR

- CRD pump operation is required for reactor vessel level control

8. IF CRD pumps are NOT needed for control rod inseriion U
OR reactor vessel level cantrol, THEN TRIP both CRD
pumps.

324 IF there is a partial loss of RBCCW pressure or service
water, THEN PERFORM the foliowing:

1. IF any of the following conditions exist, THEN REFER to
0ACP-18.0 or DACP-18.0:

- High temperatures on equipment cooled by RBCCW

- NSW or C8W header pressure approaching punip
shutoff head (approximately 90 psig)

mEn

- RBCCW HX QUTLET HDR TEMP HI {UA-03 1-3}in D
alarm

DACP-16.0 Rev. 19 Page 4 of 11

3113 IF Recirculation Pump seal injection flow is lost, THEN it should be
restored in accordance with Section 8.6, 8.7, or 8.8 depending on the
cause of the loss of flow and the condition of pump seal leakage.

3114 IF seal injection flow and seal coaling water flow are hoth lost to an
operafing Recirculation Pump, THEN the seal staging valve must be
closed and the pump shut down within 30 seconds.

20P-02 Rev. 139 Page 3 of 158
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3.0 OPERATOR ACTIONS
2. MONITOR recirculation punip seal temperature on U
RECIRC. PUMP TEMP recorder, B32-TR-RE01.

3. IF either of the following conditions exist, THEN SHUT
DOWN the affected reactor recirculation pumpisy:

- 3eal heat exchanger inlet temperature for Seal 1 or
Seal 2 exceeds 200°F
- RBCCW to the recirculation pump seal heat U
exchangers is lost for more than 10 minutes.
0ACP-15.0 Rev. 19 Page 5 of 11
ATTACHMENT 6
Page 1 0of 1
Required Drywell Cooldown Time Prior to RBCCW Pump Restart Refence
Uas
P NOTE:  Forthe local drywell temperature ranges given helow, the peak local

temperature must have cooled to equal to or less than 230°F for the time
indicated hefore RBCCW pumps may he restarted.

NOTE: CAC-TR-4426 only: If any air temperature indication ai or below the 2¢°
elevation reached or exceeded 285°F, then the Required Drywell Cooldown
Time shown in Table 1 or Table 2 will be determined using the highest
indicated air temperature =260°F currently existing at or below the 29
elevation. This action takes precedence aver temperature indications above
the 29’ elevation.

NOTE: CAC-TR-778 only: If any air temperature indication at or below the 29
slevation reached or exceeded 284°F, then the Required Drywell Cooldown
Time shown in Tabkle 1 or Table 2 will be determined using the highest
indicated air temperature =258*F currently existing at or below the 29’
elevation. This action takes precedence over temperature indications above
the 29 elevation.

TABLE 1
>450°F =A400°F and =350°F and »300°F and CAC-TR-4426:
<450°F <400°F =<3B0°F =260°F and
L300°F
CAC-TR-778:
»258°F and
=300°F
43 minutes 39 minutes 36 minutes 30 minutes 22 minutes
20P-21 Rev. B3 Page 68 of 87
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47. The Unit Two Reactor Instrument Air Non-Interruptible/Pneumatic Nitrogen Supply

(RNA/PNS) header pressure has lowered to 65 psig due to a leak.

Which one of the following identifies the impact on the Outboard MSIVs due to the
RNA/PNS header pressure?

The Outboard MSIVs:

A. will stay open due to the accumulators associated with the valve operators.

B. will stay open due to the Backup Nitrogen valves, SV-5481 and SV-5482, opening.
C. closed immediately when RNA/PNS header pressure dropped below 70 psig.

Dy eventually drift closed due to the sustained low header pressure.

Feedback

K/A: 295019G 2.02.37

Ability to determine operability and/or availability of safety related equipment.
Partial or Complete Loss of Instrument Air

(CFR:41.7/43.5/45.12)

RO/SRO Rating: 3.6/4.6

Objective: CLS-LP-25*08b
8. Given plant conditions, predict the effect that the following will have on the Main Steam System:
b. Loss of Reactor Non-interruptible Air (RNA)/PNS/Backup Nitrogen.

Reference:
SD-46, Revision 10, Page 33, Section 4.2.4

Cog Level: Low

Explanation:

The pneumatic sources for the outboard MSIVs are Reactor Building Non-Interruptible Air (RNA) System
Division | and Division lI. The pneumatic sources for the inboard MSIVs are Pneumatic Nitrogen System
(PNS) Division | and Division Il when operating in mode 1 and (RNA) System Division | and Division Il
when shutdown. Unlike the SRVs, a loss of PNS does not result in lining up the BU N2 System to the
pneumatic operators. An air accumulator located between the MSIV air operator and the check vaives
provides backup operating air. The capacity of the accumulator is sufficient for the air operator to exercise
the valve through one-half of a cycle (open-to-closed or closed-to-open) should the supply air to the
operator be interrupted.

Distractor Analysis:
Choice A: Plausible because the MSIVs have accumulators which will eventually bleed off due to not
being completely leak tight.

Choice B: Plausible because Backup Nitrogen supply to components located outside and within the
Drywell.

Choice C: Plausible because the MSIV's will not close immediately due to the accumulators associated
with the valves.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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The most probable failure mode of the air sysiem is when individual
gquipment or companents of the system fail. These types of failures
would result in reduction of system capacity but would nat normaliy
restrict plant operation.

0On a loss of plant air, the following general plant response shouid he
expected {without operator action).

approx. 70 psig

approx. 80 psig

approx. 40 psig

MSIVs may stari drifting closed after a sustained
loss at this pressure (due to accumulators on the
valve operators)

Loss of control of the condensate and feedwater
system occurs. Punmp minimum flow valves siart
to drift open, feedwater level control valves drift
open, hotwell level conirol valves drifi open, heater
drain pump discharge valves drift open, SULCY
drifis closed.

Control rods start drifting in due to outlet scram
valyes opening.

8D-46

Rev. 10 Page 33 of 80

4.3.5

Main Steam System

Pneumatically operated componenis of the Main Steam System are
supplied by the RNAJPNS System {refer to Table 46-3).

The Qutboard MSIV accumuiators are supplied from the RNA
subsystem and have no hackup source of air if RNA pressure is lost.
The Outhoard M3M/s will drift closed following a loss of RNA.

PNS normally provides a source of nitrogen fo the Inboard MSIYV and
Safety Relief Valves' (SRV) accumuiatars. However, itis permissible
1o supply these loads from the RNA Subsystem if Reactor power does
not exceed 15%. In the event the normal RNA/PNS supply is lost, the
Nitrogen Backup System will automatically provide operating air to the
SRY accumutators when RNA/PNS supply header pressure drops to

95 psig.

SD-48

Rev. 10 Page 36 of 80




The most probable failure mode of the air system is when individual equipment or
companents of the system fail. These types of failures would resul in reduction of
system capacity but would not normally restrict plant operation.

On a loss of plant air, the foliowing general plant response should be expected
pwithout operator action).

- approx. 70 psig MSIVs may start drifting closed after a sustained
loss at this pressure (due to accumulators on the
valve operators)

- approx. B0 psig Loss of cantrol of the condensate and feed system.

Pump minimum flow valves start to drift open,
feedwater level control valves drift open, hotwell
level control valves drift apen, heater drain pump
discharge valves drift open, SULCY drifis closed.

- approx. 50 psig SAJA cross-lie valves begin to close.

- approx. 40 psig Control rods start drifting in due to outlet scram
valves apening.

0AOP-20.0 Rev. 35 Page 11 of 18
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ACTIONS {Continued)

Rafer io QACOR-20.0, Pneumatic {AirNitrogen} System Failuras.

5. Should a total loss of interruptible instrument air oceur, backup prsumatic
sourpas should be placed in service or varified in service for equipnient
having back up pneumatic sources in accordance with 00P48; e.g. Fusl
pool gstes.

DEVICE/SETPOINTS
Prassure Switch IA-PS-T23 298-102 psig
o = AMT £ g

1. Loss of service air.

2. Low instrument air pressure nmiay cause abnomaal eperation of
instruments, valves, and controls using instrument air and may rasultin
loss of systems and consequant loss of generation.

3. if noninterruptible instrument air also falls in pressure, individual control
rods will drift in followed by main steam isciation valve closure and
associzted RPE Group 1 isclation scram of all control rods.

REFEREMCES

1. LL-9352 - 12

2 CAQP-20.0, Pneumatic {AirNitragen) System Failuras

3 TAPP-UA-G1 54, Service Air Press-Low

4. 12 APP-UADT 5-3, 1APP-UA-O1 £-3 AIR ORYER TRCUBLE

o a SOER 88-01, Recommendation 1
2AFP-UA-DO1 Rev. 84 FPage 82 of 102




78 Prneumatic Nitrogen System

7.814 Initial Conditions

c
Conlinugus
Ues

- 1

NCTE:  Securing the Preumatic Nitrogen System without transferring lcads o the
comprassed air system will result in the foliowing:

Loss of pressure io drywell RNA headers.
- PNE Dwvisien | and Division il low and low-low pressure annunsiations.

- N2 backup inifiation signal from PAIS-PSL-58434 and PNS-PSL-58438.
- inboard M2IWs drifling closed.

1. Primary Containment is NOT raquirad o be inerted in
accordance with Technical Specification 2.8.3.1 OR
action statement of Technical Specification 3.8.3.1 has
been entared as if the limit has bean exceaded.

7.6.2 Procedural Steps

CAUTION

a

Extreme caution nust be usad when cperating PNS-YE. -An inadverient Scram on the
opposite unit will ocour if the wreng valve is operaied. The Unit 1 handwheel is painted
yellow and Unit 2 handwheel is painted blue.

1. IF drywell pneumatic loads are to be transferred to the
Compressed Alr System THEM PERFORM Section 5.17
AND RETURN ic Step 7.8.2.2.

ta

CLOSE PNS NITROGEN STORAGE FACIITY
ISOLATION VALVE, PNS-VI.

3. ENSURE the icllowing valves are locked clesed:

3. PANS DI I ISOLATION TO DRYIWELL VALVE,

PNS-V1Y

k. PNS OV L ISOLATION TO DRYWELL VALVE,

PNS-V12.

4. COMPLETE Attachment 8.

O

COP-48

Rev. 140 Paga 45 of 259 |

Categories

K/A: 295019G 2.02.37
RO Rating: 3.6

LP Obj: CLS-LP-25*08B
CogLevel: LOW

e

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G1
4.6
BANK
Y



48. The following Suppression Pool temperatures are observed on Unit Two after a
Reactor Scram and inadvertent Group 1 isolation.

Time Suppression Pool Temperature
0000 93°F
0002 97°F
0004 103°F
0006 109°F
0008 113°F

Which one of the following is the latest time requiring entry into RVCP due to
Suppression Pool Temperature ONLY?

A. 0002
B. 0004
Cv 0006

D. 0008




Feedback

K/A: 295020G 2.04.01

Knowledge of EOP entry conditions and immediate action steps.

Inadvertent Containment Isolation

(CFR: 41.10/43.5/45.13)

The EOPs at Brunswick do not have any immediate operator actions, so the question is written for only
the EOP entry conditions.

RO/SRO Rating: 4.6/4.8
Objective: LOI-CLS-LP-300-L*08A
8. Given the Primary Containment Control Procedure and plant conditions, determine if the following

actions are required:
a. Manual reactor scram

Reference:
00I1-37.4, Revision 8, Page 4, Section 3.0

Cog Level: High

Explanation:

EOP-02-PCCP requires scram before SPT reaches 110°F, RSP requires entry into RVCP when scram is
required by EOP-02, 03 or 04. There are no immediate operator actions for EOP entries.

Distractor Analysis:
Choice A: Plausible because SPT exceeded 95°F which is PCCP entry condition.

Choice B: Plausible because SPT exceeded 105°F which is PCCP entry condition while testing.
Choice C: Correct Answer

Choice D: Plausible because SPT exceeded 110°F which is the temperature inserting a Scram is required
prior to exceeding.

SRO Only Basis: N/A

Notes




. REACTOR VESSEL
CONTROL

l RVCP-1

/ ENTRY CONDITIONS: \

% AREACTOR SCRAM
IS REQUIRED AND
REACTOR POWER IS
ABOVE 2% OR CANNOT
BE DETERMINED

* REACTOR WATER LEVEL IS
LESS THAN 166 INCHES

% REACTOR PRESS IS
ABOVE 1060 PSIG

% DRYWELL PRESS IS
ABOVE 1.7 PSIG

% REACTOR SCRAM
REQUIRED BY
EOP-02-PCCP,
EOP- 03- SCCP, OR
EOP- 04-RRCP

/J\ RVCP- 2




PRIMARY CONTAINMENT
CONTROL

PCCP-1

/ ENTRY CONDITIONS: \

% SUPPRESSION POOL TEMP
ABOVE 95°F QR ABOVE
105°F WHEN DUE TO
TESTING

% DRYWELL AVERAGE
AIR TEMP ABOVE 150°F

% DRYWELL PRESS ABOVE
1.7 PSIG

% SUPPRESSION POOL WATER
LEVEL ABOVE - 27 INCHES
(-2 FEET & 3 INCHES)

% SUPPRESSION POOL WATER
LEVEL BELOW - 31 INCHES
(-2 FEET & 7 INCHES)

% PRIMARY CTMT H2
CONCENTRATION ABOVE
\ 1.53’0 /

PCCP-2




I

e START AVAILABLE RHR
; LOOPS IN SUPPRESSION |

N

POOL COOLING MODEAS
NECESSARY TO MAINTAIN |
TEMP BELOW 95°F (OP-17} /j

| SPIT-04

95°F e
” CAN

| SUPPRESSION POOLTEMP |~ YES |
“~.| BE MAINTAINED BELOW

SPT-06
"NO
{ START ALL AVAILABLE RHR

LOOPS iIN SUPPRESSION
POOL COCLING MODE EXCEPT
RHR PUMPS REQUIRED FOR
ADEQUATE CORE CODLING

BY CONTINUOUS OPERATICN
IN LPCl MODE yi A

SPIT- 06

SUPPRESSION POOL
TEMP REACHES
10°F

REACTOR SCRAM
REQUIRED

,»“2"'«\ SPIT-07

7 5]

- REACTOR\\"‘-». NO 6
o RAM "

- sC
" REQUIRED .~~~
", /

e,

SPIT-08
YES

. INITIATEA REACTOR SCRAM
AND ENTER EOP-01

I DT AN

Categories

K/A: 295020G 2.04.01 Tier/ Group: T1G2
RO Rating: 4.6 SRO Rating: 4.8
LP Obj: LOI-CLS-LP-300-L*08A Source: NEW
CogLevel:  HIGH Category 8: Y



o~

49. IAW 0GP-05, Unit Shutdown, Unit Two is in Mode 4, flooding the RPV above the Main
Steam Lines prior to entering Mode 5.

Which one of the following symptoms can be used to determine that a loss of
Shutdown Cooling flow has occurred?

A. Rising vessel pressure.
B. Annunciator REACTOR WATER LEVEL HIGH/LOW s in alarm.
C¥ Annunciator CORE SPRAY OR RHR PUMPS RUNNING is flashing.

D. Loss of power to RHR Shutdown Cooling Inbd Isolation Valve, 2-E11-F009.




Feedback

K/A: 295021 A2.02

Ability to determine and/or interpret the following as they apply to LOSS OF SHUTDOWN
COOLING :

RHR/shutdown cooling system flow

(CFR:41.10/43.5/45.13)
RO/SRO Rating: 3.4/3.4

Objective: CLS-LP-302-L*01a
1. Given plant conditions, determine if the following Abnormal Operating Procedure(s) (AOPs) should be
entered:

a. AOP-15.0, Loss of Shutdown Cooling

Reference:
0AOP-15, Rev. 23, Page 2 - Symptoms

Cog Level: High

Explanation: When the RHR pumps trip the student will know anly from the annunciator being able to be
cleared which indicates that there is no flow in the system.

The following prerequisites must be met for vessel flooding above the head flange to support head
removal:

Reactor average temperature is less than 200°F

At least one loop of RHR is in Shutdown Cooling

At least one main steam line (preferably MSL A) is available to be used as steam vent
While flooding above the MSLs (260 inches to commence filling), level is raised to 330 inches (bottom
area of the lower flange). During this period of time annunciators for Hi Reactor Water Level and Core
Spray or RHR Pumps Running are expected to be in alarm, and RPV pressure increases are also
expected due to limited venting in comparison to filling capability. RHR pump discharge pressure
dropping below 115 psig would cause annunciator to clear. This is recent plant specific OE.

Distractor Analysis:

Choice A: Plausible because in Mode 4, raising RPV level above the MSLs will cause pressure to rise.
Any unexplained temperature/pressure rise would be indicative of a loss of SDC.

Choice B: Plausible because a low reactor water level causes SDC isolation.

Choice C: Correct Answer

Choice D: Plausible because valve position directly inputs to RHR pump trip logic. Loss of valve 480V or
control power would cause this position indication, mechanical position limit switch actually
inputs to pump trip logic (no suction path) and is powered through the limitorque with a source
other than the 480 V Breaker or control power.

SRO Only Basis: N/A

Notes




1.0 SYMPTOMS

1.1 RHR SW PUME 14124) TRIP {A-01 1-9) or RHR SW PUMP 1C {2C) TRIP
{A-01 3-3)is in alarm.

1.2 RER SW PUMP 1B{28) TRIP {A-03 1-8) ar RHR SW PUMP 1D {20} TRIP
{A-03 3-3) is in alarm.

1.3 RHR PUME 14(2A) TRIP (A-01 3-8) or RHR PUMP 1C(2C) TRIP (A-01 5-8)
is in atarm.

1.4 RHR BUMP 1B(28) TRIP (A-03 3-7) or RHR PUMP 1020 TRIP {4-03 5-T)
is in alarm.

1.5 RHR HX A/B DISCH CLG WTR TEMP HI {A-03 2-3)is in alarm.

1.8 RHR A/B DISCH & SUCT HOR PRESS HI {A-03 3-9) is in alarm.

1.7 REACTOR VESS LO LEVEL TRIP {A-DR 2-6) is in alarm.

1.8 CORE SPRAY OR RHR PUMPS RUNNING (A-03 2-1} is flashing.

1.8 ERFIS valve monitoring alarming on RHR valve clpsure

110 Group 8 Isolation Valves close.

1.11  Increasing Reactor Coolant Temperature andfor Pressure.

1.12  High NSW or CSW header pressure approaching pump shutoff head
{approximately 90 psig).

113 Unexplained changes in running RHRSW loop flow or pump discharge
pressure.

QACP-15.0 Rev. 23 Page 2 of 21
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Page 1 of 2

CORE SPRAY OB PHR FUMPS RUNNING

AUTQ ATTICHNS

1. An ADS permisgive aignal iz geansrated if cne Core Sprawr or twe BHR
Funpc in one loop are oparating.

CAUSE
1.  {Core 3pray or RHR pumg running.
2. Jirooit malfunction.
OBSERVATICNG
1. Cors Spray pumpis) or BHR pump(a] ares cn.
2. Corvs Spray pump dischargs precsure greater than 115 paig

1E21-PI-BEO0A ox RSUOB).
3. FHE pump digcharge prasaurs greater than 115 pzig [E11-PI-RE0SA ox
RSUSE) .
ACTICNE
1. If a Core Spray or BHR pump haz baen manually ctarted, taks no

acticn.

CAUTION

After an aukcmatic initiation, an ECCS puboystan or RCIC Swaobtem chall not b=
chut down-or placed in manual until at least two indspandsnt indicaticnz aras

warified for cne of the follcéwing cenditicnat

1 Adecuate cors cooling ig enpured:
2% The initiation zignal was not walid.
3. The oycten in'not:functioning properly. in’ the automakic mode.

2. If the BHR System was inadvertently startad dus to faulby
inotmmentaticn, whan the rsactor watsr level snd dirwwell presanps
have keen warifisd normal, schut down tha RHR Syztem and rectore ik
to a standby configuraticn per OP-17.

3. If the Core Spray System was inadvartently started due te Eanlty
inctrumentaticn, whzo ths reaactor watar level and drywell presaure

2APP-A-D3 Rev. 49 Page 22 of 102




5.3 Reactor Shutdewn Initials

NOTE:  The following steps provide direction for vassel floading above the head fliangs
te ool the head and studs prior to head nemoval. NiA the remaining steps if
NOT applicabia.

5385 CONFIRM the foliowing conditions exist:
- Reacter average temperature is less than 200°F
- Atlzast one loop of RHR is in Shutdown Cocling

- Atipast one main steam line {prefarably MSL A}
is available to ke used 25 sieam ven:

NOTE:  Floodup above the head flange, using CRD injection flow at 100 gpm with
minimal RWCU rejact flow, will increase vessel level at a rate of approdmaiely
0.55 inchiminuie. Estimatzd time to fiocd from 220 to 415 inches is 8.5 hours
at this fiow rate.

CAUTION

Diuring vessel flondup, some steaming may occur at the vessel walls. This will be vented
through the head vents to the Drywell Equipnient Drain Sump OR to the main steam fine
if NOT fiocded. IF vessel pressure exceeds 25 psig, THEN the flcodup rate should be
reduced or stopped until pressure is reduced to 25 psig: However, a short term pressure
as high as 40 psig is permitted if the CWED sump temperature is below 140°F AMD only
the small AOY head vents; B21-F003 and FLO4, ‘are open.

CAUTION

WHEN flooding the RPY above the main steam lines, incraases in vessal pressire are.
expactad. Care shpuld be taken bafore concluding an inadvertant mode changs has
cceurred. IF vessel bulk average temparature is maintzined less than 212°F, THEN &
moede change has NOT ocourrad.

5.3.85 INCREASE vassel level io 250 inches.

CGP-05 Rev. 144 Page 84 of &8
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CAUTION

WHEN floading the RPW above the main steam lines, temperaturs stratification betwesn

the uppar vessel and lower viessel are expested to vocur becausa foreed circulation
cooling is hampered above 240 in. due to the vessal internals and their latent heat.
Average bulk water temperature fromy RCR or RHR should be uzed below D psig.

5.3.71 INCREASE vassel level o 280 inches to commsnce
filling main steam lines.
NOTE: it will take approximately t hour fo fill the miain steam Bnes and ses an

increase in vassal level,

5372

5373

5.3.74

5375

FREGUENTLY MONITOR reacior vesssd pressure to
ensure lass than 25 psig.

FREQUENTLY MONITCR drywell sump levels AND
temperature,

REQUEST E&RC pericdically monitor radiciogical
condilions at & f. =levation of drywell due to head
venting.

\WHEN main steam lines are filled, THEN INCREASE

vessel level to 330 inches, which cermesponds to
bottom area of the lower flange.

CAUTION

DO NOT authorize removal of RPY head piping unless RPV level has been stabilized at
400 o 420 inches.

o, 5373

SLOWLY INCREASE lavel o betwesn 400 fo 420 .
inches, which corrasponds to michvay on head demea.

{The maximum coeling effect will be sean if level can

ke maintsined at the upper end of tha lavel band.)

CGP-D5

Ray. 144 Page 56 of B8

4.235

Loss of Shutdown Cooling

Loss of coofing in a shutdewn reactor can have serious
cansaquences. The reacter coolant and RPY temperatures can rise
dramatically causing steam production and rising pressure 3t a fime
that containment integrity is not maintzined. OP-17 and ADP-15
provide alternatives to the "normal” shutdovin cosling prosadure.
OP-17 provides. directicn for controlling reacter vessel temperaturs in
the RHR shutdows conling prede and altlzmate 2onling using the fuel
pool heat exchangers. It includes many precauions and imitations
depending on the spexific mode of operation to ensure forced
circulation through the reactor core.

Minimum water fevel for SDC is 200" 0 220° or greater for natural
cireufation during @ loss of 3DC.

NOTE:

Morma! lavel band &5 2pprox. 152710 192", l

ED-17

Rev. 13 Page 53 of 127 |
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ADP-15.D is entered when neither RHR loop can be glaced in
shutdown cooling and reacter coolant temperature is increasing.
Automatic Acticns sre verification of a Sroup & isolation signal if loss
of shutdewn ceoling was caused by Low Level One or High Steam
Deome Pressure. E11-FO15448) isolates on Low Level Cne ¢
ERFI3 provides 3 shuldown screen to monitor eritical parametsrs.

ADP-13.D provides contingencies for the fefowing methods of decay
heat removsh

RHR SW Lecp Failure

RHR Loop Failure

Condenser Cecling Failure

Feed and Bleed Combinations
Alternate Shutdown Cooling with SR\'s

@ & v ¥ W

This procedure 3iso provides contingencies for restoring sscondary
ceniainment and initial emergency actions for loss of shutdown
coclng.

$.37 AC Power Distribution

Individual MOV power supplies are given in Table 17-4. & loss of the
norimal source of AC power to the RHR System will not affect the
system provided the Emergency Diess! Genarators are available, A
loss of both pewer scurces is 3 sarious protiem in mainiaining long
term coeling after an accident.

Depznding on the exact nature of the failure, the loss of an
Emergency Diesel Generator {EDG} could sffect the sysiem in the
fellowing manner. See Figure 17-28:
+ RHR and RHREW pumps could be inoperative if busses E1-52
N are lost.
k «  RHR Motor operated valves could become inoperative if Buses
EE-ES are lost.

« RHR System insirumentsticn on P80 could be lost if 120 VAC
emergency distribution panels sre lost.

4338 Reactor Water Level

A failure of RHR in LPC! mode impacts the operators abiity 1o reflocd
the core following 3 LOCA. A fow RPV level could indicate an RER
system rupture during 5/D Ceofing. The Group 2 and 3 isolations
ozeur 3t Low Level One {LL #1).

Clesure of PCIS Group 8 valves FD08, FO09, FO154(B) isolates the
RHR system preventing a significant loss of reactor conlant. & Failure
e dose could result in the loss of coolant if 3 leak occurred.
Inadvertent closure while in 5/D Cooling would prevent temperatyre
cenirol of the resctor, Subsequent heatup and pressurization could
oceur if cociing is not reestabiished.

2017 Rev. 12 Page 5 of 127




TABLE 17-2
Page 7 of 10
Instrument and Conirol Setpoint
Residual Heat Removal System

INSTRUMENT INDICATOR!
INSTRUMENT TRIF FUMCTICN SESIGMATION RECORDER TRIP SETAOINT AND FUNCTON
Drywal Pressurs E11-FThrND 1241 or B-1 E4t-FTRFRO1E 27 pelg - Contzirmenl Spray
znd A1 B-1, O, inoreasing Permissive
E11-FTHEND1EC-1 ar -1 srid D-1
Faaclor Vesssl Laval il 23 BZ1-LTS-KOG1A3 07 Crd BE1-LTHA-ND2t +£&1ns. - irilisles RER LBGI
ard A1, B-1, C-1, (742 A
BE1-LTE-NG3IB-5 or D4 ard D=1 Dacreasing - Arnunciaton RER
. Systen i Aslustad Arn.
Frl A-2%
- Arnunciation RER
S5t I SotuAsd AT,
Frl 403
Raztler Vessel Pressura B21-PTES-NO21A2 or B2 B21-FTHENG2Y $13 pelg - Panrissive b RAR Punp
arvd A1, B-1, C-1, (712 mAy Start and LPCH Valve
BI1-FTE-NQ2IG-ZorD-2 and D1 b«:-crees%ng Operslicnarenin
" ezinzidarce Wi High
arywell pressura
A RER Fump Dschage E11-PS-NITEA —.-- 115 pslg - Permissive lpADS
Frassura ar Iritiztior: Logle B
E11-P3-NO20A"
increasing - Annunciaton Cor2
Spray or FRHR Pun
Runring &, Pnl A-G3
*Technioa spacfication reaat.
50-17 Rav. 12 Page 78 £ 127
TABLE 17-4
Page 2 of @
Residual Heat Removal System Valves
Vave [NELY Zize, Type Conral Selten | FYGR Supply Contro's Cemmants
FIO7A  |RER MinlmumFiow | 2" AnchorDsaning | E19-516A WIPWAIDFT Thraz posilion A3y e manualy opensd,
Sypass Wave Flzx Wedge Gale SWILCh (CLOGE-
ane wihh SH5-E0 AITC-OPEN) WL subomalicaly cpan B Now s iss6 than 2230 gpm and cre of
Achuator Spingraiumio | it asseisted pumps Is running for 10 5200008,
FOGTS E14-5iEB HENBIDL3 AUTCposden. | Wil ubomalicaty £os2 I syslem flow »2300 gpm.
;3["?-" LOCTON |yanes have 3 hoie dilied o6 iz inboard dise Io prevert
reaEr pnassurs loeking per ESRs 93-00241 and SO-T018E.
FaCs RER 5D Coolng 20" anzwr Saning | H2RATI-CS- Mormal: Throthis vaiva, Qparanr may open ¥ reachor preasura is =136.3 peig and
Sucton Isoiaton FlExviedge Gale | S0 UO-XORESE | Thres posilian neach” levsl s oL ow Level Ons (LL #1}
Vae-Oultoas Wahe with 88-2 AL ASBED Feed | swibeh (CLOSE-
Actato HIHXDAB2E | NORM-OPEN] Aty oloass I pressure 18 ~130.8 palg or level s < LL#1. Mo
Spingralumio | ovemsds feanne i avaistie. Lavel Sognalcomes from
NORM paskion. Inarument NOT asancialzg wimn FOIE. Pump bip inferiock
Loeal from Braakar | remaing antes during focal opsnaton Tor FATS
Fone RHR Shutdaan 20 Anchor Daring | ATI-88 Marmal: Thras posilizn OPALADI M3y QpEn ¥ Neachor pressure is <130.3 peig and
Coaling Sution Sl Wadge Ga IEADHR SR (CLOSS- | neaoyr ievel sz Low Level Cre (LL2Y).
isoaitn Wawewkh 86-2-102 AL ASSD Feed: | MORI-OPEN)
“ane-inboand oparater HAKBDXE Spring relum 1o Autn LIt € prassure Is =~ 1305 pelg orizvel 15 < LL 1. Mo
MOARMpostion, | ovamds Teanne s avalatle. Lavel sgnalcomes ram
Local fum braaker | Insrument NOT associates win B8, Pump I interiock
TEM3NE acive daing iosd operation Tor FOIS
NOTZ: P32 hasa bonnzl pressure sguglzslion line Instaliag
D supRo] geaprassuane prosaction of Penzlration X-12.
F240 RER Croganzader 20 AwnorDaring [ NA tocsedoiosed. | Manud More
Shal Flan Wed)e Gale
Wane
114 | RHR Haal fancwrCening | E11-337A 1{2XADF2 Trree posicn Aulomzkizaly cioses on LPCH inivation signal.
Sxchanger Crainky | Flex Wedze Gate SWih (CLOSE-
Tovs Walvaatih AURS-OPEN;
FEi15 SMB-IC Achualer | E11-8375 H2AXBOLE Spring retami o
AUTO paaon
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FIGURE 17-84
RHR Pump Start/Stop Logic "A”
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ATTACHMENT 3

Page g of 18

480V Substation E7!MCC/Panel Load Summary

Lead: 480V Motor Control Center 2-2XA
Leeation: Reacter Building 200 NE

Orawing Reference:. F-03040

Upstream Power Source: 480V Substation E7

COMPT | LOAD DESCRIPTION

EFFECTS ON LOSS OF PCWER

L RHR Heat Exchanger 2A Servics Water
Discharge Valve E11-PDV-FOS8A
{TE 347,348 3823, 37.1)

Loss of load

DIg Conventional Header To Vital Header
Isolation Valve SW-v111 (TS 3.8.2.3)

Loss of load

B2 MNormal Feed to HPCI Turbing Exhaust
Wacuum Breaker Valve E41-FO7S
{TE3.5.1,36.1.3, 323313

Loss of load

DE3 Service Water Header To RBCCW Heat
Exchangers Primary lsol Wiv SW-V108
{TS3.7.2 and TRM 3.18)

Loss of load

MNormal Feed to RCIC Turbine Exhaust
Wacuum Breaker Valve E51-F082
{TE3.5.3, 3613, 3231}

DE4

Loss of load

oGT RHR Heast Exchanger Yent Valve
E11-F104A

Loss of load

DGa RHER Pump 2& and 2C Torus Suction
Valve E11-FO20A (TS 347, 348,351,
3.52,26.13,3823 3331}

Loss of load

BHA1 Reactor Resire Pump 24 Purge Saal
Injection Valve B32-W22 {75 2.4.1, 3.8.1.3,
3.3.3.1)

Loss of load

DH3 Mommal Feed To RHR Shutdown Cocling
Inboard Isolation Valve E11-FOD2
{T234.7,2348,3813, 33.3.1)

Loss of load

DF3 Orpwell Spray Inkoard Isolation Yalve
E11-FO21A {TS 3.8.1.2,3.3.3.1)

Loss of load

DE1 Senvice Wiater Vital Header Crosstie
Walve SW-W115

Loss of load

DFE7 RHR Torus Conling Isclation Valve

E11-FO24A {T93.6.1.3,3.8223,333.1)

Loss of load

001-50.3 Rev. 38 Page 15 of 52
Categories
K/A: 295021 A2.02 Tier / Group: TI1GI
RO Rating: 34 SRO Rating: 3.4
LP Ob;: CLS-LP-302-L*01A Source: NEW
Cog Level:  HIGH Category 8: Y
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50. A spent fuel bundle has been dropped on the refuel floor. The following alarms are
received:

PROCESS RX BLDG VENT RAD HIGH
PROCESS RX BLDG VENT RAD HI-HI

SCCP directs the operator to isolate Reactor Building HVAC and initiate SBGT.
Which one of the following is the reason for this action?

To maintain the Reactor Building pressure __ (1) _ with respect to atmosphere and
provide a(an) _ (2) release point.

A. (1) positive
(2) elevated

B¥ (1) negative
(2) elevated

C. (1) positive
(2) ground level

D. (1) negative
(2) ground level
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Feedback

K/A: 295023 K3.03

Knowledge of the reasons for the following responses as they apply to REFUELING ACCIDENTS :
Ventilation isolation

(CFR: 41.5/45.6)

RO/SRO Rating: 3.3/3.6

Objective: CLS-LP-109-A*01d
1. Identify the following as related to a Refueling Accident:
b. Analyzed plant response.
d. Plant design features that mitigate the consequences of the accident.

Reference:
00I1-37.9

Cog Level: Low

Explanation:

From OI-37.9

If the reactor building ventilation exhaust radiation level is above 4 mR/hr, then the Reactor Building
HVAC should have automatically isolated. This step ensures that a required automatic function has
initiated. Confirming isolation of Reactor Building HVAC subsequent to receipt of a high radiation signal or
a high temperature condition terminates any further release of radioactivity to the environment from this
system.

SBGT is the normal mechanism employed under post transient conditions to maintain reactor building
pressure negative with respect to the atmosphere since the exhaust from this system is processed and
directed to an elevated release point before being discharged to the environment.

This question requires the operator to have knowledge of the reason for ventilation isolation as related to
a refueling accident therefore matches the referenced KA statement. This KA statement is cross
referenced to CFR 41.5

Distractor Analysis:
Choice A: Plausible because since reactor building is maintained at a negative pressure

Choice B: Correct Answer

Choice C: Plausible because since reactor building is maintained at a negative pressure and SBGT
discharges to the main stack which is elevated

Choice D: Plausible because since SBGT discharges to the main stack which is elevated

SRO Only Basis: N/A

Notes
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A high reactor building differantial pressure is indicative of a poterntial loss of reacicr
Building structural integrity and could result in unconirolled releass of radicactivity to the
environment. Annunciaicr procedure UA-08 8-7 deals with loss of negative pressure
and describes acticns to remedy the situation. If the event is not caused by &
malfunctior: of the Reactor Building HVAC System, the annuncistor preceduras will
require enfry into the SCCP. If an HVAC malfuncticn has caused the preblem and
negative pressurs cannot be maintained by manipulating the Reactor Building HWVAC
System or slaring 38GT, then the annunciator procedures will require eniry into the
SCCP. This will preclude entry into this procedura for prablams with Reactor Building
HWAC which can be immediately coracied by operaior aciion or inifiation of SBGT.

High reactor building ventilation exhaust radiation may indicate that radicactivity is
keing released to the envirenment when the system should have automatically isolated.
The PROCESS RX BLDG VENT RAD HI annunciator procedure {UA-DZ 4-51 will direct
the operator to the SCCF since the annunciator setpoint is the same as the EQOP entry
coendition.

An area radiation level above its maximum normal operating level is an indication that
water from a primary system [or from a primary to sscondary system l2ak) may be
discharging into the Reactor Building. The ARES RAD RX BLDS HIGH annumsiator
procedure (UA-D3 2-T) provides for entry inte the SCCP when antry condition levels for
any areas are exnesded.

& HPCL, RHR, or Core Spray room water level above its maimum normal operating
level (& inches) is an indication that steam or waier may be discharging into the Reactor
Building. The annunciator precadures for HPCE, RER, and Cere Spray recoms FLIOOD
LEVEL HI and HI-BE {L1A-12% will dirzct the operator to the SCCP. The HI level
annunciaior seipoints cormespond to the entry conditions far this EOPF.

0Ol-37 .8 Rew. 1 Fage 10 of 22
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1S REACTOR
BLDG VENTILATION
EXHAUST RADIATION LEVEL
AHCVE 4 mRHR

HAS
f A RX BLOGVENT TEMP
ISOLATE REACTOR HIGH ANNUN SETPOINT
BLDG HYAG BEEN EXCEEDED

. / (UA-03,6-2)

SCCP-9 .

‘ SCCP-8
4 A NG
INITIATE SBGT

A\, A

SCCP-10

STEP BASES:

Since instrumentation to read the 135° F is not available, the aperator is directed to use
the annunciator (setpoint of 135° F).

If the reactor building ventilation exhaust radiation level ia above 4 m&shr, then the
Reacter Building HYAC should have automatically isolated. This step ensures that a
required automatic function has initiated. Confirming isclation of Reactor Building
HYAC subsequent to receipt of & high radiation signal or a high temperature condition
terminates any further release of radioactivity to the environment from this system.

SBGT is the normal mechanism employed under post transient conditions to maintain
reactor building pressure negative with respect to the atmosphere since the exhaust
from this system is processed and directed io an elevated release point before being
discharged to the environment.

004-37.9 Rev. 1 Page 13 of 35
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43.12

4313

Aor B - |solates the renaining Group 6 isolation valves not lisied
under A or B abave.

Refueling Operations and Accidents

Refueling operations require Reactor Building HVAC ta he in
operation to maintain a clean and relatively dry atmosphere on the
refuel floor. Failure of the RB HVAC Systeny would causs the refuel
floor humidity and temperature to rise. The loss of air flow across the
top of the pools would aliow contamination from evaporation and
diffusion of gases to contaminate the refuel floor.

A refueling accident of sufficient size will cause the Reactor Building
Exhaust Rad Monitors to increase. At 4 mrhr the RB HVAC System
will isclate and SBGT will start. Refuel Floor monitors have no
isofation input to RB HVAC.

Primary Containment

The Primary Containment and RB HVAC interface through the SBGT
System and the Primary Containment Purge subsystem. The only
failures of RB HVAC that would affect the Primary Containment would
be mechanical failures of the duct work. Depending on the location
of the failure, it would either prevent the Containment Purge System
from functioning or exhaust the containment into the Reactor
Building.

Sb-27.1
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4.2.2

4.2.3

Secondary Contaimment isolation Mode

The secondary containment isolation mode is normally initiated
automatically as a result of the SBGT System receiving an automatic
start signal.

When this occurs the supply and exhaust air fans are tripped, the
Reactor Building ventilation isolation dampers close, the purge
exhaust fans trip and their dampers close if in operation. Bath SBGT
trains will start and continue fo maintain the negative pressure inside
the Reactor Building.

A failure to isolate when required could fead to a ground level release
of radioactivity.

Abnormal Operating Conditions

While not abnormal operating relationships, conditions may oceur
pericdically that may result in abnormal operating conditions. Some
are discussed helow.

Extremely Low Qutside Temperatures

Extremely low outside temperature can cause problems with
components located within the Reactor Building as there is no
heating system available for the Reactor Building. Reactor Building
temperature can be controlied to an extent by vanying the flow rate of
the supply and exhaust fans or limiting the number of supply and
exhaust fans running. The requiraments for maintenance of a
negative pressure in the Reactor Building must be maintained as
required by operational conditions. if temperatures in the Reacior
Building drop below 40°F, Conduct of Ops Manual, 801-1.02, directs
contacting engineering to evaluate equipment aperahility.

SD-27.1
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Unit 2
APP UAD3 3-5
Page 1 of 1

PROCESS RX BLDG VENT RAD HI-HI
AUTQ ACTIONS

Reactor Building ventilation syatem trips and isolates.
Standby gas treatment trains stari.

close.
PASS sample valves to torus close.

Ratl R S

If open, the inboard and cutboard primary containment purge and vent valves

1. High airborne activity levels in the Reactor Building exhaust plenum.

2 Circuit maifunction.

CBSERVATIONS

1. Reactor Building exhaust plenum rad monitor indicates greater than 4 mRvhr on

Panel H12-P806.
2. PROCESS RX BLDG VENT RAD HIGH {U&-03 4-5) alarm.

ACTIONS

1. Verify auto actions.

2. Refer to ADP-05.0, Radioactive Spille, High Radiation, and 2irborne Activity.

3.  Enter EGP-03.5CCP, Secondary Containment Control.

4. Refer to EOP-04-RRCP, Radiological Release Control; enter as appropriate.

3. I a circuit malfunction is suspected, ensure that a Trouble Tag is preparsd.
DEVICEISETPCOINTS

Rad Menitor D12-REM-K8034/8 4 mRMhr

POSSIBLE PLANT EFFECTS

1. Possible releass to environs in excess of CDCM 7.3.7.

2. Thiz annunciator is required to be operable to support Rx Bidg Went Rad Monitor

operability; annunciator incperability will result in a LCO.

REFEREMNCES
1. LL-9353-35
2. ADP-D5.0, Radicactive Spills, High Radiation, and Airborne Activity
3. EOP-13-SCCP
4.  EDP-D4-RRCP
5. Technical Specifications 3.3.5.1, Table 3.3.6.1-1 Function 2d and 2.3.6.2, Table
3.3.8.2-1 Function 3
8. QLCMT.ATY
ZA8PP-UA-G3 Rev. 48 Fage 32 of 33




T

Unit 2
APP U203 4-5
Fage 1 of 1

PROCESS RX BLDG WENT RAD HIGH

AUTO ACTIONS

NONE

CAUSE

1. High airborne activity in Reactor Building ventilation exhaust renum.
2. Circuit maifunction.

CBSERVATIONS
1. Reactor Building Yent Rad Recorder D12-RR-RE0S Channel & or B indicates high
radiation lewvel.
2. Reactor Building Exhaust Plenum Rad Manitor Channel A or B indicates greater
than 3 mRshr on Panel H12-P60S,
ACTIONS
1. Enter EOP-03-SCCP, Secondary Containment Control,
2. Refer to AOP-05.0, Radioactive Spills, High Radiation, and Airsorne Activify,
3 If a circuit malfunction is suspected, ensure that a Trouble Tag is preparad.
DEVICEISETPOINTS
D12-RR-RBOS red or black pen 3mRdhr
POSSIBLE PLANT EFFECTS
1. Possible release fo environs.
2. If airborne activity increases te 4 mRIhr, Reactor Building HVAC isclation, a Group

B isclation, drywell purge isolation, and initiation of the Standby Gas Treatment
System will ocour.

REFEREMNCES
1. LL-8353-35
2. ACP-35D
3. EOP-03-5CCP
4. Plant Modification 85-081

2APP-UA-03 Rev. 46 Fage 41 of 63
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Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

295023 K3.03

3.3
CLS-LP-109-A*01D
LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G1
3.6
BANK
Y



51. Following a loss of feedwater, HPCI initiated on low reactor water level then tripped on

high reactor water level.
Current plant conditions are:

Reactor water level

HPCI TURB TRIP

HPCI TURB TRIP SOL ENER

HPCI Initiation Signal/Reset seal in white light
HPCI High Water Level Signal Reset white light

Which one of the following identifies the impact on the HPCI System if drywell pressure

rises to 3.0 psig with the above conditions present?
HPCI will initiate and inject to the reactor:
A. with no operator action.

B. only if the injection valve is manually opened.

C¥ only if the High Water Level Signal Reset push button is depressed.

D. only if the injection valve is manually opened after the High Water Level Signal

Reset push button is depressed.

180 inches, steady
alarm is sealed in
alarm is sealed in
isLIT

is LIT




Feedback

K/A: 295024G 2.02.37

Ability to determine operability and/or availability of safety related equipment.
High Drywell Pressure

(CFR:41.7/43.5/4512)

RO/SRO Rating: 3.6/4.6
Objective: LOI-CLS-LP-019-A*03M

Reference:
SD-19, Revision 16, Page 33, Section 3.5

Cog Level: High

Explanation:

A Reactor High Water Level trip is initiated and the signal seals-in when a high level is sensed by two
instruments. Once the high level condition clears, the trip is reset by a subsequent Reactor Low Level 2
signal or upon depressing the Panel P601 High Level Trip Reset pushbutton. A High Drywell Pressure
Initiation signal will not reset the High Water Level trip.

Distractor Analysis:

Choice A: Plausible because the high water level trip does automatically reset on LL2. If high water level
is reset with an initiation signal (Hi DW Press), the system automatically aligns for injection
without operator actions.

Choice B: Plausible because the high water level trip does automatically reset on LL2. Injection valve
requires active initiation condition + Stop Valve (V8) & Steam Supply Valve (FO01) not full
closed to automatically open. Relay timing has caused HPClI initiation with injection valve not
opening (LER 2-90-015).

Choice C: Correct Answer

Choice D: Plausible because high water level does not automatically reset due to Hi DW Press. Injection
valve requires active initiation condition + Stop Valve (V8) & Steam Supply Valve (F001) not full
closed to automatically open. Relay timing has caused HPCI initiation with injection valve not
opening (LER 2-90-015)

SRO Only Basis: N/A

Notes




3.2 HPCI System Automatic Initiation Control (Figure 19-8)

The HPCI System is automatically initiated in response 10 a Reactor Low Lavel
Two or a High Drywell Pressure signal, as shown belaw. There are four trip
units for each parameter sensed, with two of the trip units from ECCS Logic
Division | and two from ECCS Logic Division li. The four trip units for each
parameter are arranged in a one-out-okiwo-iaken-twice logic.

Table 19-5 - HPCI Initiation Setpoints
Signal Setpoint* Tech Spac”
Reactor Low Level Two 105" =101"
High Drywell Pressure 1.7 psig 1.8 psig

* All setpoints shown in this 5D are the nominal values of process at instument aciuation, Setocints are as
iderfified in the applicable APPs and the EOP Uisars Guide. Tolerance and scaling fincluding head correction)
information is availabla from EDBS or calibraton procedures. When a Tech Spec value is listed, this is
actually the Technical Specification Allowable Value information.

50-19 Rev. 16 Page 18 of 108

Valve E41-F006 will automatically open on a HPCI System initiation
signal if hoth the Turbine Stop Valve, £E41-V8, and the Turhine Steam
Supply Valve, E41-FO01, are not fully closed. This valve will
automatically close if either the Turbine Stop Valve or the Turhine Steam
Supply Valve is fully closed. HPCI Injection Valve, E41-FD06 may also
be opened or closed from the Confrol Reom using its control switch on
Panel P601; however, once the valve reaches its open or closed limit
switch, the valve will respond fo the appropriate automatic open or close
signals discussed above.

The configuration of the automatic opening circuitry for E41-FO06 can
lead to a condition where the HPCI System automatically initiates but the
HPCI Injection Valve does not open. Electrical and hydraulic transients
have occurred in the plant which were sufficient enough o generate a
momentary Reactor Low Level 2 signal. This signal automatically
iniiated the HPCI System but, prier to the Turbine Sitop Valve and the
Turbine Steam Supply Valve opening to pemit E41-FO08 o
automatically open, the Reactor Low Level 2 condition cleared. This
resuited in the HPCI Turbine running on mininum flow with the injection
valve closed. (Refer to LER 2-90-015;.

S0-19 Rev. 16 Page 22 of 108
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HPCI Turbine Trip Control (Figures 19-25 and 26)

The HPCI wrbine will automatically shutdown {Turbine Stop Valve closes} upon
receipt of one of the signals listed in Table 19-7, helow.

Table 19.7 - HPCI Trips

Signal Setpoint Tech Spec

Turhine Cverspeed 4600 rpm =150 rpmi{110% N/A
cf original rated speed -
4000 pm)

Reactor High Water Level 208" <207

HPCI Pump Law Suction 15 inches after 13 sec. N/A
Pressure fime delay

Turhine High Exhaust 157.5 psig NIA
Pressure

HPCI System Isolation See Table 19-8 See Table 19-3
Manual Trip NIA NIA
Low Steam Line Pressure” 115 psig =104 psig

50-18

Rev 16 Page 31 of 108

s
o

There is no seal in of the turbine irips, except for the trips caused by Reactor
High Water Level and isolation, thus the pperator must e alert to conditions
that could lead to the turbine tripping and then resetting when the trip condition
clears. This could he repeated until equipment damage occurs.

A Turbine Trip pushbutton, on Panel P80, which also energizes the
remote-operated solenoid oil dump valve {E41-C002-8V1) as discussed ahove
may be used to shut down the turhine.

£

A Reactor High Water Level trip is initiated and the sighal seals-in when a high
level is sensed by two instruments, hoth powered from 125 VDC Bus. Cnce
the high level condition clears, the trip is reset by a subsequent Reactor Low
Level 2 signal or upon depressing the Panel P601 High Level Trip Reset
pushhution. A High Drnawell Pressure Initiation signal will not reset the High
Water Level trip.

During & HPCI Turbine start, pump suction pressure could possibly drop helow
the trip initiation setpoint. For this reason, a 13 second time delay has been
added to prevent spurious trips upon system iniiation.

s0-18

Rev. 16 Page 33 0f 108
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:f APP A-01 3-1
| Page 1 of 4

HPCI TURB TRIP

AUTO RCTICNS

1. If the HPCI turbine trips, the following occurs:
a. If opan, the Turbine Stop Valve, E41-V9, trips closed.
L. If open, the HPCI Injection Valve, E41-F006, closes.
a. If opan, the Minimum Flow Bypass To Torus Valve, E41-F312,
closas.
- If the HPCI turbipe isolates, the followlng occours:
a. If open, the Steam Supply Inboard Iselaticn Valwve, BE41-F302,
closes.
L. If opan, the Steam Supply Outboard Isclation Valwe,

E41-F0032, closes.

=N If apan, the Turbine Stop valve, BE41-V3, closes.
d. If open, the HPCI Injection Valve, BL1-F306, closes.
a, If open, the Minimum Flow Bypass To Torus Valve, E41-F312,
closas.
f. If open, the Torus Suction Valve, B41-P041, cleses.
g. If opan, the Torus Suction Valve, B41-FO42, cleses.
<AUSE

L. High reactor vessel water level {206 inchea).

2. Machanleal ovarspeed trip {48500 rpm) .

3. High turbins exhaust pressure (157.5 palg) .

4. Low HPCI pump suction pressure {15 inches Hg vacuum after 13
second time dalay).

5. High turbine exhaust diaphragm pressure (7 psig).

5. High steam line differential preasure.

7. Low steam supply pressure (115 psig).

B. High HPCI room area amblent temperature {165°F).

9. High HPCI steam line area amblent temperature [133°F).

16, High HPCI stesm line tunnel temperature [165°F).

11, High HPCI stesm line area differenttal temperature {47°F).

1z. Turbin2 trip push button.

13. Clroult malfunction.

CREERVATICNS

ROTE: ¢once tha turbine trips, exhaust prassurs and suction pressure will
r2LUrn Lo Zers or 3 positive walua,

1. Re2actor wassal water level greater than 206 inches imulriple RTGE
indications) .

2. Turbinz spead.

3. Turbina axhaust pressure greater than 157.5 psig {B41-PI-R603}.

2APP-A-01 Rev. £5 Page 41 of 114
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If in an accident status, utllize the RCIC System per OP-16 to

maintain reactor vessel level.

If the reactor vessel water level drops back teo 195 inches, and it

1s dasired to recommence HPCI injection, perform the Ecllowing

staps:

a. Raset tha high water level chutdown feature by depreaaing
tha High Water Level Signal Reset Fush Butben, B41-225.

L. Varify that the Turbine Stop Valve, BE41-v3, recopens and that
HPCI System restarts per OP-1%.

If the raactor vessel water level 1z stable and the HPFCI System iz

no longer raguired for operation, shut down the HPCI System per

CP-19.

2ZAPP-A-01

Rev. 55 Page 42 of 114
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AFF A-01 4-1
Page 1 of 2

N

RECTI TURB TRIP SCL ENER

AUTC ACTICNS

1. If open, the Turbine Stop Valve, E4l-v8, cloaea.
ChUSE
1. High reactor wessel water level (206§ inches).
z. Machanical overspeed trip {4500 rpm).
3. High turbine axhaust pressure {157.5 psig).
4. Low HPCI pump suction pressure {15 inches Hg vacuum}.
5. High turkine exhaust diaphragm pressure (7 psig).
. High steam line differential pressure.
7. Low steam supply pressure (11S psig).
g. High HPCI room area amblent temperature {165°F) .
9. High HPCI steam line area amblent temperature {130°F).
10, High HPCI staam line tunnel temperature {165°F) .
11. High HPCI steam line area differential temperature {47°F).
1z. Turbine trip push button.
13, Circuit malfunction.
CBSERVATICNS
L. Turbine Stop Walve, E41-¥3, closed.
ACTICHNS
1. If the turbine tripped or isolated, refer to AFP A-01 3-1.
2. If a circuilt malfunction s suspected, ensaure that a WE/WO is
praparad.
DEVICE/SETROINTS
HPCI Auxiliary Relay E41-X12 Energized
Laval Transmitter Master Trip Onit 206 inchea
B2l-LTM-M0OL7B-2 and D-2
Turbine sp=ed 4533 rpm
Turbine Exhanst Pressure Switch 157.5 paig
E41-PS-M0L7A and NOLTB
HPCI Pump Suction Preasure 3witch 15 inchez Hg wvacuum {after
E41-P3-MOLO 13 second time delay)
Turbine Exhanst Bilaphragm Presaure ¥ opsig
E41-PSH-MOL12A thra O
Steam Flow Dlfferential Pressure -35.6 inches of water
Mastar Trip Unit EJ41-POTM-HIO0A-L (includes -26.7 in. head
correchion)
2APP-A- Rev. 55 Page 62 of 114
Categories
K/A: 295024G 2.02.37 Tier / Group: TI1GI
RO Rating: 3.6 SRO Rating: 4.6
LP Obj: Source: NEW

Cog Level:  HIGH Category 8: Y
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52. A Loss of Off-site Power (LOOP) occurs on Unit One following operation at rated
power for the last 18 months.

The RSP directs the following step:

'/ STABILIZE PRESS BELOW \\
1050 PSIG WITH ONE
ORMORE OF THE FOLLOWING
SYSTEMS:

% MAIN TURBINE BYPASS
VALVES

% MAIN STEAM LINE
DRAINS

% RCIC
% HPCI

% SRV-IFA
CONTINUOUS PNEUMATIC
SUPPLY IS AVAILABLE
\__ USE OPENING SEQUENCE /

| 039

Which one of the following identifies the system or combination of systems which will
provide sufficient steam flow to stabilize reactor pressure initially (within the first 10
minutes) following the event and why 2 hours later this decision will be different
regardless of Off-site power status?

(1) _ have the capacity to stabilize pressure immediately following the event.

2 hours later __(2) .

A. (1) Only SRVs
(2) sufficient time has been available to allow use of MSL Drains

Bv (1) Only SRVs
(2) decay heat generation has significantly lowered to within the capacity of HPCI

C. (1) HPCI and RCIC combined
(2) sufficient time has been available to allow use of MSL Drains

D. (1) HPCI and RCIC combined
(2) decay heat generation has significantly lowered to within the capacity of HPCI
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Feedback

K/A: 295025 A2.05
Ability to determine and/or interpret the following as they apply to HIGH REACTOR PRESSURE:
Decay heat generation

(CFR: 41.10/43.5/45.13)
RO/SRO Rating: 3.4/3.6

Objective: CLS-LP-19*22¢ (16*16c)

22. Given plant conditions, predict how a loss or malfunction of the HPCI System will affect the following:
c. Ability to remove decay heat

16. Given plant conditions, predict how a loss or malfunction of the RCIC System will affect the following:
c. Ability to remove decay heat.

Reference:
001-37.3, Revision 10, Page 34, Section

Cog Level: High

Explanation:

The amount of decay heat added depends on the power history of the reactor and the amount of time
since the reactor was shut down. The number of fissions that have occurred determines the number of
fission fragments in the core. Initial Decay Heat generation is equivalent to approximately 7% (beyond the
capacity of HPCI) of the equilibrium power prior to the scram. 1 hour following the scram, Decay Heat
generation is equivalent to approximately 1% power (within the capacity of HPCI and maybe RCIC).

Distractor Analysis:

Choice A: Plausible because only SRVs is correct and the use of MSL drains is desired but is dependent
upon Off-site power availability (CWIPs needed to allow the main condenser to be availabie as
a heat sink), Group 1 isolation signal remains due to low condenser vacuum with no 10P-25 or
EOP guidance to bypass and reset the isolation signal. Reopening MSIVs would not be
procedurally allowed due to Cond/FW and CW systems not having power.

Choice B: Correct Answer

Choice C: Plausible because HPCI and RCIC combined capacity is below 7% and the use of MSL drains
is desired but is dependent upon Off-site power availability (CWIPs needed to allow the main
condenser to be available as a heat sink), Group 1 isolation signal remains due to low
condenser vacuum with no 1OP-25 or EOP guidance to bypass and reset the isolation signal.
Reopening MSIVs would not be procedurally allowed due to Cond/FW and CW systems not
having power.

Choice D: Plausible because HPCI and RCIC combined capacity is below 7% and decay heat generation
lowering is correct.

SRO Only Basis: N/A

Notes
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STEP 039

/" STABILITE PRESS BELOW \'
1050 PSIG WITH ONE
OR NORE OF THE FOLLOWING
SYSTEMS:

& WAIN TURBINE BYPASS
VALVES

& WAIN STEAMLINE
BRAINS

* RCIC
& HRCY

& SRV - A
LONTIRUOUS PNEUMATIC
SUPPLY IS AVARLABLE

___USE OPENING SEQUENCE

03D

STEP 039 {continued)

‘When manual SRV actuation is required for reactor pressure control, an opening
sequence is preferred which distributes heat uniformly throughout the Suppression Pool
to avoid high local pool temperatures which may result in inefficient poo! coaoling. The
opening sequence also uniformly distributes the total number of SRY actuations among
the total number of SRV's.

Use of steam driven pumps {i.e., HPCI, RCIC, and RFP) to augment reactor prassure
control may be required. These systems do not draw a significant amount of steam but
may be sufficient to control reactor pressure increases, or in conjunction with other
systems may assist in controlling reactor pressure: Suction for HPCl and RCIC, in the
pressure control mode, is always to be aligned to the condensate storage tank (C8T).
Use of auxiliary systems and lineups may he required to keep water in the CST.

0O4-37.3 Rev. 10 Page 34 of 38
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1.3

General Description {Figure 16-1)

Foliowing a reactor scram, steam generation will continue due to the fission
product decay heat. Normally, the Main Turbine Bypass System will divert
the steam to the main condenser, and the Feadwater System will supply the
makeup water required to maintain reactor vessel inventory.

In the event the reacior vessel is isclated due o Main Steam Isolation Vaive
(MSIV) closure, the relief valves will maintain pressure in the vessel within
acceptable imits. The isclation of the reactor vessel will disable the
Feedwater System since the steam required for the operation of the reactor
feed pump turbines is supplied from the main steam lines. Due to the
continuous steam generation and discharge through the relief valves, water
leveal in the reactor vessel will decrease. To maintain reactor vessel
inventary, the RCIC 8ystem may he used for injection to compensate for this
foss in makeup water. The RCIC System also helps to depressurize the
vessel by using decay heat steam from the vessel to operaie the RCIC
Turhine and by returning cooler water to the reactor vessel.

The RCIC System consisis of a 100 percent capacity steam turbine driven
pump, with associated piping, valves, instrumentation, controls, and
accessories. The system is capable of delivering makeup water to the
reactor vessel under rated pressure conditions. The RCIC System has a
capacity approximately equal {o the reactor water baoil-off rate 15 to 20
minutes after shutdown. All components necessary for initiating operations
of RCIC are completely independent of auxiliary or emergency AC power,
plant service air, and external cooling water systems, and require only DC
power from the station batteries, therefore providing a high degree of
assurance that RCIC will operate when required.

The loss of feedwater evaluation for the 105% Power Uprate relied on RCIC
operating alone with 360 gpni of makeup starting 60 seconds after initiation.
For some loss of feedwater events, indicated water level may drop below the
LL3 setpoint, resulting in M3 closure, ADS timer start, and a low pressure
ECCS start signal. Even though LL3 actuations may occur, operators are
expected to inhihit ADS and allow RCIC to restore level. The lowest
expected level inside the shroud would be no less than 4.7 ft above the top
of active fuel. This is considered acceptable since ADS hlowdown and low
pressure ECCS injection are not required o provide adequate core cooling.

8D-16
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The harsepower demand on the tubine is a function of the reguirements
to drive the pumps. Therefore, the steam drawn by the turbine can be
regulated by adjusting the power used by the pumps. This relationship
is used when the HPCI System is operated in the Test/Pressure Conirol
Mode ta remove decay heat from the Reactor. By regulating the load on
the pumps {i.e., adjusting pump discharge pressure by throttling the test
retum valve andfor adjusting flow), the amount of decay heat removed
from the Reactor can he controlled. Design data for the turhine is shown
in Table 18-2, below.

Table 19-2 - HPCI Turbine Design Data

Type Variable speed, noncondensing iurbine
Rated Speed 4100 rpm

Rated Steam Inlet 135 psig to 1250 psig

conditions 358 °F o 575 °%F

Exhaust Pressure 200 psig max

50 psig design operating
15 - 30 psig nominal operating

Turbine Steam flow data hased on pump speeds and required power for 4250 gpm

discharge flows.
Pump Head Speed Brake Horsepower Steam Flow
5251t 2100 rpm T80 bhp 83,000 lbm/fhr
27121 3940 rpm 3850 bhp 178,000 lbmihr
2800 ft 3995 rpm 4000 bhp 182,000 Ibmfhr
28231t 4015 rpm 4050 bhp 184,000 bmv/hr
209701t 4100 ipm 4350 bhp 191,000 ibnvhr
222 Piping and Valves (Figure 19-2}

Steam to drive the turbine is supplied from Kain Steam Line "A",
upstream of the Main Steam Isolation Valves, through the Steam Supply
Inboard and Quthoard Isolafion Yalves, E41-FD02 and E41-F003,
respectively. The Steam Supply isolation Valves, like the HPCI Pump
Suppression Peol Suction Valves, E41-F042 and F041, are PCIS Group
4 Isolation Valves which receive automatic isolation signals. The

8D-19
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Figufe 8-9 plots decay heat following a reactor
shutdown.
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Figure 8-9 Decay Heat vs. Time after Shutdown
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DECAY HEAT PRODUCTION (Figura 7)

Decay heat is tharmal energy produced by the decay of fission products. Tha enargy
carried by the bata and gamma radiation emitted by fission preduets is rapidiyconveried
to thermal energy as the radiation reacts with the surrounding medium. It amounts to
approximately 7% of the energy produced in fission.

-LR-107-ARey 8 Page 38 0f 74

Attachmant 3

STUDENT HANDCUT
Even though the neutron chain reaction is abruptly halted following 3 scram, decay

energy continues to be produced in large quantities. igelviclowing %Qg ;2}?3@
gishsreasion e decay beat amounts oz j I, Evenarar "

several hours the decay heat is produced at a rate of about 1% of full power.

A quantitative estimate of decay heatwas fistgiven by Wignerand Way in 1948, Their
formuta follows:

p.lt) = 0.0622 ple -~y +t) 1

where:  Pet) is power genaration due to beta and gamma rays
P, is reactor power before shutdown
1515 time of power operation bafore shutdown {sec), and
Lis time elapsed since shutdown (sec)

If adequate cooling is not provided following reactor shutdown, the decay heatcauses
overheating and eventual meltingof the reactor fusl. This in turn leads to the releaseof

the more volatile fission products.

Decay heat varies lingarly with power beforeshutdown. The higher the power before
shutdown, the mare decay heat will be produced at a given time after shutdown. Of
course, time spent ata given power level is imponant tocf If the reactorwas at 100%
power for sevaral days, then decreased to 15% for a short tima before shutdown, we
must consider the timz spent ateach level. Credit for tima at eachlzvel is given through
the tg parsmeter. The amount of decay heat produced decreases with tima after
shutdown.
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Categories

K/A: 295025 A2.05 Tier / Group: TI1GI1
RO Rating: 3.4 SRO Rating: 3.6
LP Ob;: CLS-LP-19*22C Source: NEW
Cog Level:  HIGH Category 8: Y



53. An ATWS has occurred on Unit One with the following plant conditions:

Reactor power 3%, slowly lowering
RPV water level +60 inches, steady
RPV pressure 300 psig
Drywell pressure 3.0 psig

Suppression pool temp  108°F

Which one of the following identifies the RHR logic requirement(s), if any, to place
Suppression Pool Cooling in service under the current plant conditions?

Suppression Pool Cooling is placed in service:
A. without the use of any overrides.
B¥ only by placing the Think Switch to Manual.

C. only by placing the Think Switch to Manual followed by bypassing the 2/3rd core
height & LPCI interlocks.

D. only by bypassing the 2/3rd core height & LPCI interlocks followed by placing the
Think Switch to Manual.




Feedback

K/A: 295026 A1.01

Ability to operate and/or monitor the following as they apply to SUPPRESSION POOL HIGH
WATER TEMPERATURE:

Suppression pool cooling

(CFR: 41.7 1 45.6)

RO/SRO Rating: 4.1/4.1

Objective: LOI-CLS-LP-017-A*009
Given an RHR pump or valve, list the interlocks, permissives and/or automatic actions associated with the
RHR pump or valve, including setpoints.

Reference:
10P-17, Revision 97, Page 282, Attachment 8

Cog Level: High

Explanation:

Suppression Pool temperature and DW pressure are elevated, along with RPV water level above LL3
(+45 inches). With no LOCA signal present, RHR can be placed in SPC without the use of any logic
overrides / bypasses. Use of SPC Hardcard is required to place RHR in SPC during EOPs. RO needs to
recognize no LOCA signal present for the stated conditions and that making-up the SPC/Spray logic is not
required.

Distractor Analysis:
Choice A: Plausible because if the LOCA signal was not present this would be correct.

Choice B: Correct Answer.

Choice C: Plausible because incorrect recognition of LOCA signal conditions and wrong order of
Cooling/Spray logic switch manipulation.

Choice D: Plausible because incorrect recognition of LOCA signal conditions and correct order of
Cooling/Spray logic switch manipulation.

SRO Only Basis: N/A
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Notes

3.2,

4 Containment Cooling Logic, (Figures 17-11 and 17-12)

Containment Coaling logic was modified to allow Suppression Pool
Coaling to be placed in service with a LPCI initiation signal present
when Drywell pressure is below a 2.7 psig permissive. This allows
operators to perform Suppression Pool Coaling during an Anticipated
Transient Without Scram (ATWS) event when level is lowered below
the LPCI initiation setpoint.

Placing Suppression Paal Cooling (E11-FO28A(B) and E11-FO24A(B))
in service with a LPCI initiation signal present requires:

« Reactor water level above 2/3 core height,
OR

+ The 2/3 Core Height LPCI Initiation Override keylock switch be
placed in MANUAL OVERRIDE,

AND

+ The Containment Spray Valve Control (THINK) switch, S17B, be
placed in MANUAL.

FIGURE 17-12
Cooling/Spray Permissive Logic

CLOSEDR IN & —[

AFTER MANUAL 8178 | L eeon
TTHINK™ _ ANUAL
KE9B SWITGH
(SEAL W) T
1 K148
(S188) .

KGO8 apaoass) | I CLOSED>2/3 GORE HEIGHT
(SEAL IN) HEIGHT T~ KG1EB

OVRD :]" CLOSED ON LPCH INITIATION SIGNAL

K1 10A — K110B

CLOSED ON
DRYWELL

PRESS>2. 7PSIG
K111 A K'l 118
K588
Il 5 (FOZA/FO28) g‘?FI;JTJ\lNMENT
PRAY
K598 PERMISSIVE
(FD16, FO21, FO27)




Categories

K/A: 295026 A1.01 Tier / Group: TIG1
RO Rating: 4.1 SRO Rating: 4.1
LP Obj: LOI-CLS-LP-017-A*009 Source: NEW

Cog Level:  HIGH Category 8: Y



54. Which one of the following identifies:

(1) when a reactor scram due to Drywell Average Temperature is required IAW PCCP
and
(2) the reason the reactor scram is required?

Av (1) before 300°F
(2) tripping the recirc pumps

B. (1) before 300°F
(2) locking out the drywell coolers

C. (1) cannot be restored and maintained below 300°F
(2) tripping the recirc pumps

D. (1) cannot be restored and maintained below 300°F
(2) locking out the drywell coolers




Feedback

K/A: 295028 K3.05

Knowledge of the reasons for the following responses as they apply to HIGH DRYWELL
TEMPERATURE :

Reactor SCRAM

(CFR: 41.5/45.6)
RO/SRO Rating: 3.6/3.7

Objective: CLS-LP-300-L*005g

5. Given the Primary Containment Control Procedure, determine the appropriate operator actions if any
of the following limits are approached or exceeded:
g. Drywell Design Temperature Limit

Reference:
001-37.8, Revision 4, Page 21, STEPS DW/T-09 through DW/T-17

Cog Level: Low

Explanation:

A reactor scram is inserted once it has been determined that drywell temperature cannot be maintained
below 300°F and DW Spray is required. In order to spray the DW, the Reactor Recirculation Pumps and
DW Coolers need to be secured. The reactor is not allowed operation at power without Recirculation
Pumps in service. The scram requirement step satisfies shutting down the reactor to support tripping the
Recirculation pumps.

Distractor Analysis:
Choice A: Correct Answer

Choice B: Plausible because 300°F Drywell temperature is correct. Locking out the DW coolers is an
action in the DW spray procedure but is not the reason for scramming the reactor..

Choice C: Plausible because not being able to restore and maintain below 300°F Drywell temperature
means exceeding 300°F is allowed without scram but is the step requiring emergency
depressurization and tripping the recirc pumps is correct.

Choice D: Plausible because not being able to restore and maintain below 300°F Drywell temperature
means exceeding 300°F is allowed without scram but is the step requiring emergency
depressurization and Locking out the DW coolers is an action in the DW spray procedure but is
not the reason for scramming the reactor.

SRO Only Basis: N/A

Notes
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STEPS DWIT-09 through DW/T-17 (continuad)

e, The sensitivily of the pump to operation bayond the limit
i The conseguences of not eperating the pump bevend the limit

immediate and catastrophic failure is not expectzd f a pump is operaied beyond the
NPSH or vortax limit.

The initiation of drywel sprays is conditioned on the following restrictions ca the plant.
The recirculation pumps and drywell cooling fans are requirad o be secured prior fo the
initiation of drywell sprays. These actions are covered in E0P-01-SEP-02. Since
reactor operaticn at power is not allowed cr desired without recirculation pumps in
service and is restricted in time for temperatures albove 150°F, 2 step has besn added
0 scram the reactor and enter inte EOP-D1.

Another restriction on the initiation of drywel sprays is for suppression pool water level
0 be below +21 inches. This provides protection for the operation of the suppeession
chamber-io-drywell vacuum breakers. The vacuum breakers will not function 35
designed if any portion of the valve is coversd with water. The specified waler level
assures that no portion of the dnywell side of the valve is submerged for any drywall
below watwell differential pressurs less than or equal to the valve opening diffzrential
pressure. Spray operation with vacuum breakers inoperabe {i.e., with no dryvel
wacuum refief capabiity) may cause the comtainmeant differential pressure capability to
be exczeded and is thersfore not permitted,

Step DWIT-18 assures adequarte core cooling takes precedence over inifiating drywel]

spray in this case since catastrophic fafure of the primary containment is not expected
under the conditions for which spray requirements sre established. The wording of the
step does permit allemating between regelor vessel injection and drpwell spray modes
as the nead for each occurs, provided adequate core cooling can be mainiaingd.

Drywell sprays are secured if drpwel! pressure drops te 2.5 psig. This is a backup step
0 the automatic securing of the sprays during a LOCA condition when the spray
permissive interlock drops cut. This precludes air from baing drawn in through the
vacuum relief system to de-inert the primary containment and also provides 3 positive
margin to the negative design pressure of the primary contsinment.

The drywiell sprays are actuated in accordanze with EQP-D1-8ER-D2.

0Ql-37.2 Rev. ¢ Page 21 of 58
Categories
K/A: 295028 K3.05 Tier / Group: TI1Gl1
RO Rating: 3.6 SRO Rating: 3.7
LP Obj: CLS-LP-300-L*005G Source: NEW

Cog Level: LOW Category 8: Y



55. The Safety Parameter Display System (SPDS) Plant Status Matrix indicates
Suppression Pool level is -31.5 inches.

Which one of the following identifies the color code displayed by SPDS due to
Suppression Pool level?

SPDS Suppression Pool level color code is:
A. Green

B. Yellow

Cv Red

D. Cyan

S

.
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Feedback

K/A: 295030 K2.09

Knowledge of the interrelations between LOW SUPPRESSION POOL WATER LEVEL and the
following:

SPDS/ERFIS/CRIDS/GDS: Plant-Specific

(CFR: 41.7 /1 45.8)
RO/SRO Rating: 2.5/2.8

Objective: CLS-LP-060*002

02. Describe the basic operation of the ERFIS/SPDS Computer:
e. Monitor Display Color Code

03. Describe the information on the Critical Plant Matrix.

04. Describe the methods used to do the following on the ERFIS/SPDS Computer:
a. Evaluate EOP entry conditions.

Reference:
1(2)OP-, Revision , Page , Section
SD-60 Rev.2, ERFIS DATA ACQUISITION, PROCESSING, AND DISPLAY

Cog Level: Low

Explanation:

Requires RO to know Tech Spec required Suppression Pool water level of > -31 inches and < -27 inches
and that PCCP entry condition is SP level below -31" or above -27" (i.e. -31.2 or -26.8).

Knowing the specific level at which the display turns yellow just informs the operator that it is approaching
the High/Low alarm (TS Limits).

SPDS display will be green when SP level is < -27.5" and > -30.5" the indication will turn yellow above
-27.5" or below -30.5" until the limit of -27" or -31" is reached at which time the code turns red. The red
code alerts the operator of possible PCCP entry condition. AOP-14 must be exited under these
conditions.

Distractor Analysis:

Choice A: Plausible because -31.5 is easily confused due to being a negative number which combined
with greater than or equal signs make this value within the normal band and therefore Green.

Choice B: Plausible because for the same reason above except approaching alarm limit.

Choice C: Correct Answer

Choice D: Plausible because a wrong assumption by the candidate beyond the stem of the question. All
of the inputs to SPDS are operable.

SRO Only Basis: N/A

Notes




PRIMARY CONTAINMENT
CONTROL

/ ENTRY CONDITIONS: \

% SUPPRESSION POOL TEMP
ABOVE 95°F QR ABOVE
105°F WHEN DUE TO
TESTING

% DRYWELL AVERAGE
AIR TEMP ABOVE 150°F

% DRYWELL PRESS ABOVE
1.7 PSIG

% SUPPRESSION POOL WATER
LEVEL ABOVE - 27 INCHES
(-2 FEET & 3 INCHES)

% SUPPRESSION POOL WATER
LEVEL BELOW - 31 INCHES
(-2 FEET & 7 INCHES)

% PRIMARY CTMT H2
CONCENTRATION ABOVE
\ 1.5% /

l PCC P-2

PCCP-1




Color Cading

The SPDS displays utilize several colors which indicate condition or
status.

The following CRT colors have been selected for use on the displays.

1

2)

3)

4]

5)

g)

7

*White - used for drawings, some hox outlines, numbers and
titles.

Green - Safe condition {within limits). Green is also used fo
indicate closed valvas andfor piping systems.

Yellow - Caution. The parameter or condition is out of the
normat operating hand but has not yet reached an alarm
candition.

Magenta - Bad data/not measured indicated parameier is
magenta.

Cyan - Data not validated. This color indicates that the
parameter has not been validated. If there is only one output
signal for a parameter or if the on-scale signals are not
consistent it will appear as a solid cyan block containing white
test.

Red - Alarm Condition - When a parameter reaches the alarm
limit the display changes to red. Red also indicates an open
valve position andfor piping system.

Blue - First five keys on the SOFT KEY menu bar matches
the first five function keys on the kevhoard. This makes the
associated keys easier to Iocate.

Gold - Last five keys on the SOFT KEY menu bar matches
the five funciion keys on the keyhoard.

80-80
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APPEMOIX ©
SPDS Interpretation of Data

Colors

Colors indicate e slalus of & system. The colars and helr meanings are as DIowE:

COMMENTS
_ Anunsafe stad o measuren. A red mattal display Indicates an
unsafe high o low conditlon.
] | 2. Male s open.
Yellaw | Caulion | A limit hat i€ near k3 an alam condllicn Is being racorded.

SOLOR BTATUS

|
!
|

L |
Whita o7 , For ast=risks, whlls Indicate

informatiang! i2x1. For exampie, a plge wit e cc@omd whita iz aliow the
uger t pe guickly ofienied with Ihe soraen informalion. The white pipe,
howaver, 16 nat 3 measured point.

Colors Indizas2 she cuneent slatus of Ihe syslem. Thizs, If ar slamm conditon oocurs sad Ihen resurns o
rormal, the alarm wil pass fom rad 10 green regandizss of cperalor nlervantion In the GDP EYSlEm.

Symbois

A oyEn [Diue-green) patiem bahing 2 given dispiayed valua Indlcates that the value Is not valluaten.
Astersks in & Tisid Indlcaiz that the gala coming In ls not measured or 8 bad. The asterisks are magersa.
Bad Dals Indicstions

In addizon to lh“ BM datz indications fgtad In SOLORE 3ng BYMBOLE, he following varations aiso
Indicaze bad dzt

A Magerzsré.a border argund & whits Doy
B.  walue dispiayed in magenta. {See aisa COLORS)
C.  Whizor Magenta ™. (See 350 SYMBOLS)

. Whitz or Magenta value of 1E+33. {See also COLORE)

=0-80 Fev. B Fage 52 of 104
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SUPP PCOL WTR LVL [Plant Status Matrix]

Evert Display Celor Condition
Status Message Code
Inaciive! | (FEET AND INCHES) Green | 1. -2 W ([-27.5" > SP waler level > -2' 5157
Safa {-30.5%
Caution [FEET AMD INCHES) Yellow 1. g 'r.:;\?n} » level = -2 334 {_2"‘,"’5!!'.
-0 -
2, 28308 s level = 2T 31T
Alam (FEET AMD IMCHES) Red 1. -2 2027 % lavel
-0 -
2 52T 21

123.  SUPPRESSION POOL TEMPERATURES [241]
The values in the graphie ara driven by the temperature validation parameters shown on displays
755 and 730,
The azimudh location of each SRV tailpips, HPCI, and RCIC discharge into the supgression poal are
shown. The display stso shows the temperature at seven locations in the posl.
SD0-80 Rev. 6 Page 103 of 104
Suppression Pool Level
Lowering Level

- _2711

_3 11')




Categories

K/A:

RO Rating;:
LP Obj:
Cog Level:

295030 K2.09
25
CLS-LP-060%002
LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G1
2.8
NEW
Y
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56. A Design Basis LOCA has occurred on Unit One with CS Loop B as the only available

RPV injection source.
Which one of the following correctly completes the statement below?

Maintaining reactor water level above -57.5 inches with a minimum Core Spray
injection flow of __(1) _ gpm provides assurance that __(2)  exists.

A. (1) 4700
(2) adequate core cooling

B. (1) 4700
(2) minimum steam cooling water level

Cv (1) 5000
(2) adequate core cooling

D. (1) 5000
(2) minimum steam cooling water level

Feedback

K/A: 295031 K3.03

Knowledge of the reasons for the following responses as they apply to REACTOR LOW WATER
LEVEL :

Spray cooling

(CFR: 41.5/45.6)

RO/SRO Rating: 4.1/4.4

Objective: CLS-LP-300-B*008
Define all EOP terms per the EOP definitions list in EOP-01-UG.

Reference:
EOP-01-UG

Cog Level: Low

Explanation: The reason is adequate core cooling

Adequate core cooling exists per EOP-UG if RPV level is at the }et pump suction with Core Spray injecting
at @ 5000 gpm. Jet pump suction elevation is @ -59", specified in RVCP as -57.5 for instrument
readability.

Distractor Analysis:
Choice A: Plausible because 4700gpm was the old flow requirement prior to EC#63657 and ACC is
correct.

Choice B: Plausible because 4700gpm was the old flow requirement prior to EC#63657 and MSCWL
(LL4) is -30 inches (depressurized) and would not be applicable under these accident
conditions.

Choice C: Correct Answer

Choice D: Plausible because 5000 gpm is correct and MSCWL (LL4) is -30 inches (depressunzed) and
would not be applicable under these accident conditions.

SRO Only Basis: N/A

Notes
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ATTACHMENT &
Page 2of 37
Definitions
ADEQUATE CORE COOLING
Heat removal from the reacior sufficiant to prevent rupiuring the fusl clad.
Four viable mechanisms of adeguate core cocling exist within the EQPs:
- Cere submergsnce
- Steam cooling with injection of makeup water to the reactor
- ESteam cooling without injection of makeup water to the reactor

- Reactor water leval at jet purmp suction with at izast one core spray pump
injecting indc the reacior vessel at 5000 gom.

AFTER
Follewing in time or place
ANTICIFATED TRAMSIENT WITHOLUT 2CRAaM
The reacter is not shutdown following a sceam.
ALTERNATE INJECTICN SUBSYSTEMS
Systems which may be used ic inject water to the reactor when the injzction
systems cannct supply sufficient injection water to the vessel. Thay are as
follows:
- Eervice Watar
- Fire Protection Systam
- Deminerslized water via ECCS Keapfill Sysiem
- ELC System (boron solution or demineralized watar)
- Heater Drains System
- RCIC {local manual operation)

- Emergency Diesel Makeup Pump

JECP-01-UG Rew. 55 Fage 82 of 181




ETTACHMENT 8
Fage 12 0i 18
FIGURE 17
Unit 1 Reactor Water Level at TAF
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ATTACHMENT 8
Page 14 i 18
FIGURE 18
Unit 1 Reactor Water Level at LL-4
{Minimum Steam Cooling Level)
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ATTACHMENT 8
Fage 16 of 15
FIGLURE 1&
Unit 1 Reactor Water Level at LL-5
{Minimum Zero Injection Level)
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ATTACHMENT 1
Page 55 of 11
EP5 Plant Specific Technical Guidelines.

C1-& i reactor vesse! water level can be restored and maintsined shove:
= LL- [Mininwam stzam Cocling Reactor Water Lavel} or

= -&7.5inches {elevation of the jet pumyps suction) with at least one Caore
Bpray pumjz injecting into the reactor vessal at greater than or equal fo
000 gpm,

establish primary containment cosling requirements to maintain NP3H for the
ECLCS pumps redusing LPCI infeciion flow before suppression peal iemparaiure
raaches 150°F.

C1-6  If reactor vesse! water leval cannot be resiored and maintained above -57.5
inches {elevation of the jet pumps suction) with at lzast cne Core Spray pump
injecting inic the reacter vessel at greater than or equal to 5000 gpm, or it has
been detamined that flacding of primary containment is required for long term
core cooling,

PRIMARY CONTAIMMENT FLOODING I35 REQUIRED: enier the Reacior Wessel
and Primany Containment Flooding Severe Accident Guideline.

0ok37 Rizv. B4 Page 82 of 235




ATTACHMENT 2
Page 8B of 128
EPGPSTG Step Documentation

CONTINGENCY #1 ALTERNATE LEVEL CONTROL SECTION

EPG None
PSTG C4-5

1.0 CEMVIATIONS

This siep provides guidancs for fransferring to primary confainment floading from
thie emergency operating procadures. The transfer is based upon not being able
to maintain the long term core cooling defined by the LUFSAR. If reactor wesss]
water level cannot be maintained akove the suction of the jet pumps, or i injection
from core spray cannot ke maintained above SD00 gpm, then thers is not
adequate sssurance of long term core cocling. The basis for the long term core
cocling is that the core has been reflcoded to the elevation of the jet purmp suction
and ihat the core spray injection is providing cooling fo the upper parion of the
core to maintain tempersiure low. I neither of these conditions ans met, then
additional sclicns are required fo maintain or restore cooling to the core.

2.0 DIFFEREMCES

Mone

DOI-3T R, 54 Fage 188 of 235




Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

295031 K3.03

4.1
CLS-LP-300-B*008
LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G1
4.4
NEW
Y
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57. During accident conditions on Unit Two SCCP directed restarting Reactor Building
HVAC IAW SEP-04, Reactor Building HVAC Restart Procedure.

Shortly following restart of the ventilation system the RO observes the following:
RX BLDG VENT TEMP HIGH in Alarm
Rx Bldg Vent Exhaust Rad Monitor A indication 2.0 mR/hr
Rx Bldg Vent Exhaust Rad Monitor B indication 3.5 mR/hr

Based on the current conditions which one of the following actions is(are) required?

A. Continue to operate Reactor Building HVAC because SEP-04 bypassed all the
isolation logic.

B. Continue to operate Reactor Building HVAC because the Rad Monitor readings are
no longer reliable.

C. Isolate Reactor Building HVAC and ensure SBGT is running because SEP-04
bypassed ALL the isolation logic.

Dy Isolate Reactor Building HVAC and ensure SBGT is running because the Rad
Monitor readings are no longer reliable.




Feedback

K/A: 295032 K2.02

Knowledge of the interrelations between HIGH SECONDARY CONTAINMENT AREA
TEMPERATURE and the following:

Secondary containment ventilation

(CFR: 41.7 / 45.8)

RO/SRO Rating: 3.6/3.7

Objective: CLS-LP-300-M(K)*011

11. Given plant conditions involving Reactor Building HVAC system isolation and the Secondary
Containment Control Procedure, determine if the Reactor Building HVAC system should be restarted.

11. Given plant conditions and 0EOP-01-SEP-04, determine the required operator actions if a high
Reactor Building Vent radiation or Reactor Building Vent high temperature annunciator activates when

restarting Reactor Building HVAC.

Reference:
OEOP-01-SEP-04, Revision 12, Page 4, Section 2.9

Cog Level: High

Explanation:

Rx Building Vent Temp Hi alarm indicates temperature in the exhaust duct >135°F deg. This exceeds the

EQ of the Exh rad monitors. SEP-04 defeats RPV Low level, Hi DW pressure, and Main Stack rad Hi.

Rx Bldg Vent Rad Hi-Hi and Vent Temp Hi remain active and should have isolated RBHVAC and started

both SBGT trains. SEP-04 also provides verification of these actions should either condition occur.

Distractor Analysis:

Choice A: Plausible because SCCP provided guidance to "restart" RB HVAC which can be interpreted to
mean under any conditions. Not ALL isolation logic is bypassed.

Choice B: Plausible because SCCP provided guidance to "restart” RB HVAC which can be interpreted to
mean under any conditions. Rad monitor readings not being reliable is correct.

Choice C: Plausible because isolating RB HVAC is correct, but not ALL isolation logic is bypassed.
Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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2.12

Another input to isolation logic for the Reactor Building are the twa
temperature switches located in the exhaust plenum. Should plenum air
temperature rise above 135°F Reactor Building HYAC will he isolated and
SBGT will start. Also, Annunciator UA-3 6-2, RX BLDG VENT TEMP HI will
alarm. - These temperature switches are also powered from the same source
as the radiation modules as they are incorporated in series into the logic
scheme with the radiation monitaring.

RB Ventilation Cooling
Unit 1 {Figures 10, 11, 12)

The Unit 1 Reactor Building Ventilation Cooling System is a closed loop that
circulates chilfed water from two chillers and two pumps through a heat
exchanger and two sats of cooling coils. The system is used to cool the Unit
1 Reactor Building, Radwaste Building, and the Unit 1 or Unit 2 Drywell
Ventilation Systems. The chillers [1-VA-1A{1B+CHU-RB] and pumps [1-VA-
1A{1B}-CHU-RB-PMF] are lacated on the Unit 1 Reactor Building RHR Heat
Exchanger Room roof. The Drywell Ventilation Heat Exchanger {1-vA-DW-
HTX} is located on the Radwaste Building loading dock. The Reactor
Building cooling coils {1-VA-CLR-5095) are located in the Unit 1 Reactor
Building Air Intake Plenum. The Radwaste Building cooling coils [1-VA-
1A{1BY1CY1D-CHU-COIL] are located in the Radwaste Building Air Intake
Plenum.

Isolation/manual control valves control the flow of chilled water from the Unit
1 Reactor Building “entilation Cooling System to the Reactor Building,
Radwaste Building, and Drywell Heat Exchanger.

Unit 1 RB Ventilation Cooling System 300 ton {1-vA-1B-CHU-RB)is a
Carrier Model 30XA325 air cooled liquid chiller designed to produce 300 tons
of effective cooling capability. It is designed for operating with
environmentally safe R-134a refrigerant.

Other features include the following:

« anautomaic start circuit for the chill water pump upon starting of
the new chiller;

» Interlock with the 2D RBCCW pump to provide shutdown of the
punmp on loss of the new chiller

= Aninterposing refay in the 2D RBCCWY remote starter panel to
alleviate low voltage at the pump contactors caused by the long
control loop.

Flexible connections are installed in each of the chilled water supply and
return piping connections o the chiller evaporator. The flex connections will
prevent the possibility of vibration from the piping damaging the chiller
evaporator.

SD-37.1

Rev. 10 Page 20 of 70
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REACTOR BUILDING HVAC RESTART
1.0 ENTRY CONDITIONS

- As directed by Secondary Cantainment Control Procedure, EOP-03-5CCP
OR

- Asdirected by Containment ang Radioactivity Release Control, SAMG-02
2.0 OPERATOR ACTIONS

NOTE: Manpower: 1 Control Operator
1 Auxiliary Operator
1 Independent Verifier

Special equipment: 2 jumpers (10 and 11)

CO: 21, IF the reactor building ventilation radiation monitors have heen 3
off scale high as indicated on D12-RR-R605 OR the reactor
building exhaust temperature has exceeded 135°F (UA-03, 6-2),
THEN EXIT this pracedure.

CAUTION

Instalfation of the following jumpers will also inhibit the automatic start of SBGT on
reactor low water level and on high drywell pressure.

2.2 INSTALL the following jumpers to bypass the reactor low water
level and drywell high pressure interiocks:

cO: - Jumper 10 in Panel XU-27, Terminal Board E, from the [
right side of Terminal 28 to the right side of Terminal 30

co: - Jumper 11in Panel XU-28, Terminal Board £, fronithe i}
right side of Terminal 28 to the right side of Terminal 30

CECP-01-8EP-04 Rev. 12 Page 2of &
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20 OPERATOR ACTIONS

2.7 OPEN the following valves:
CO: - REB VENT INBD ISOL VALVES, EXHAUST C-8FIV-R8, i
SUPPLY A-BFIV-RB
CO: - RB VENT OTBD ISOL VALVES, EXHAUST D-BFIV-RB, O
SUPPLY B-BFIV-RB
NOTE:  In order to start a reactor huilding supply or exhaust fan, the control switch
should be held in START uniil the discharge damper is full open.
CO: 28  START as many reactor huiiding exhaust and supply fans as O
possible to provide maxinum ventilation {OP-37.1}.
28 IF PROCESS RX BLOG VENT RAD Hi-Hi annunciator (UA-03
3-5) {(alarm setpoint at 4 mRMr} OR RX BLOG VENT TEMP
HIGH annunciator {UA-03 £-2) (alarm setpoint at 135°F} is
received, THEN:
cO: a.  ENSURE reactor huilding exhaust and supply fans are off. N
b.  ENSURE the following valves are closed:
CO: - RE VENT INBD ISOL VALVES, EXHAUST N
C-BFIV-RB, SUPPLY A-BFIV-RB
CoO: - RB VENT OTBD ISOL VALVES, EXHAUST O
D-BFIV-RB, SUPPLY B-BFIV-RB
co: ¢. ENSURE ihe SBGT System has initiated (OP-10). ]
QECP-01-SEP-04 Rev. 12 Paged of &




Unit 2
APP UA.036-2
Page 1 of 1

RX BLDG WENMT TEMP HIGH

AUTO ACTIONS

1. Reactor Building ventilation system trigs and isolates.

2. Siandby gas treatment frains etart.

3 If open, the inboard and outboard primary containment purge and vent valves
close.

4. PASS sample valves fo torus close.

CAUSE

1. High temperature in the Reactor Building exhaust plenum, 135°F.
2. Circuit maifunction.

OBSERVATIONS
1. Reactor Building air temperature monitor indicates greater than 135°F en Panel
XU-3,
2. RXBLDG ISOLATED (24PP-UA-0S 6-10) alarm.
ACTIONS
1. Nerify auto actions.
2. W entry conditions are met, enter 0ECP-D3-SCCP, Secondary Containment
Control.
3. I entry conditions are met, enter 0ECP-04-RRCP, Radiclogical Release Cenirol.
4. Refer to 0AOP-05.0, Radioactive Spille, High Radiation, and Airsorns Activity.
5. ¥ a circuit malfunction is suspected, ensure that a DLE is submitted.
DEVICEISETPOINTS
Rad Menitor D12-T5-N010AB 135°F
POSSIBLE PLANT EFFECTS

Possible release to environs in excess of ODCM fimits.

REFEREMCES
1. LL-8353-20
2. LL-83053-32
3. DACP-05.0, Radioactive Spills, High Radiation and Airbome Activity
4. DECP-03-5CCP, Secondary Containment Control Procedure
5. DECP-04-RRCP, Radiological Release Control Procedure
6. QDCMT3T
7. APP UA-DS 6-10, Rx Bldg Isolated
2APP-UA-03 Rev. 46 Page 55 of 63 ]
Categories
K/A: 295032 K2.02 Tier / Group: TI1G2
RO Rating: 3.6 SRO Rating: 3.7
LP Ob;: CLS-LP-300-K*011 Source: NEW

Cog Level:  HIGH Category 8: Y
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58. Following a Reactor Scram on Unit Two due to a loss of Off-site power (LOOP) the
following plant conditions exist:

AREA RAD RX BLDG HIGH In alarm

SOUTH RHR RM FLOOD LEVEL HI In alarm

SOUTH CS RM FLOOD LEVEL Hi In alarm

Reactor Building 20' Rad Level Approaching Max Norm Operating Rad
Reactor Building 20' Temperature Approaching Max Norm Operating Temp

Based on the conditions above which one of the following identifies the operator action
required IAW SCCP?

A. Open seven ADS valves.
B¥ Reset RPS IAW LEP-02.
C. Rapidly depressurize the RPV to the main condenser.

D. Isolate the RWCU system prior to reaching Max Safe Operating Temp.
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Feedback

K/A: 295033 A1.05

Ability to operate and/or monitor the following as they apply to HIGH SECONDARY
CONTAINMENT AREA RADIATION LEVELS :

Affected systems so as to isolate damaged portions

(CFR: 41.7 /1 45.6)

RO/SRO Rating: 3.9/4.0

Objective: CLS-LP-300-M*08a
8. Given plant conditions and the Secondary Containment Control Procedure, determine if any of the
following are required:
a. Manual reactor scram
b. Consider Anticipation of Emergency Depressurization
c. Emergency Depressurization

Reference:
RSP, SCCP, 001-37.9

Cog Level: High

Explanation:This meets the KA due to having to reset RPS to isolate the affected system (SDV leaking)
thereby closing the scram valves which are the source of the leak causing the high rad levels in the
reactor building.

Reactor Scram due to LOOP providing indications of SDV rupture.

The Maximum Normal Operating Values are the highest radiation levels expected to occur during normal
plant operating conditions with all directly associated support and control systems functioning properly.
The Maximum Safe Operating Values are the radiation levels above which personnel access necessary
for the safe shutdown of the plant will be precluded. These radiation levels are utilized in establishing the
conditions under which reactor depressurization is required. Separate radiation levels are provided for
each Secondary Containment area.

Flood level Hi is MNOWL entry condition to SCCP. LOOP automatically provides Groups 1,2,3,6,8, & 10
isolations. No RWCU (Grp 3) isolation failure provided in stem. Based upon flood level status, along with
rising 20’ temperature and radiation leads to SDV rupture.

2 areas above MNOWL with primary system discharge requires Reactor Scram, cooldown <100 deg/hr,
and consideration for anticipation of ED. No areas have reached Max Safe Operating Values, Emergency
Depressurization is not required.

RPS can be reset and SCCP directs isolating the primary system discharge, main condenser not available
due to LOOP

Distractor Analysis:
Choice A: Plausible because due to areas above MSOWL with a primary system leak requires ED.

Choice B: Correct Answer

Choice C: Plausible because primary system leaking to secondary containment with conditions degrading
would lead RO to consider anticipating ED, however with a LOOP, the main condenser is
unavailable and therefore not allowed.

Choice D: Plausible because due to the location of the leak could be from the RWCU system, however
incorrect to assume failure of Group 3 isolation from LOOP. Current conditions, normal
cooldown to reduce the leak rate is appropriate, however the main condenser is not available
and therefore not allowed.

SRO Only Basis: N/A

Notes




TABLE 3

AREA RADIATION LIMITS

PLANT PLANT LOCATION ARM MAX HORM MAX SAFE
AREA DESCRIPTION CHANNEL CPERATING OPERATING
VALUE imRHR) VALUE {mR¥R)
NCORE N CORE SPRAY
SPRAY ROOM 15 2e0 e T000
S CORE S CORE SPRAY
SPRAY ROOM 1® 20 ¥ 7000
NERHR
NRHR HRIR 17 200 * 7000
S RHR Aoom 12 200 e 2000
HPCH HACIROOM WA HiA * 000
NACROSS
FROM TIFROOM 12
RX DRYWELL
DG ENTRANCE )
20FT 0 e 2000
ELEV DECON ROOM
RALROAD 2
DOORS
SAMPLE 2
RX BADG STATION
SOFT @0 ¥ 2000
By RXELDG 25
ARLOCK
N OFFUEL
= STORAGE FOOL - 0 * 7000
BLDG BETWEEN RX
HTFT & FUEL POOL = tow o
ELEV CASK WASH
AREA 29 9 % 7000
RX ELDG SPENTFUSL
EOETELEV COOLING SYSTEM » 0 * 3000

% CONTACT EERC TO DETERMINE BF MAX SAFE OPERATING VAL UE ISENCEEDED
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AREA TEMPERATURE LIMITS

TABLE 1

PLANT PLANT MAX NORM MAX SAFE AUTO
AREA LOCATION OPERATING OPER ATING GROUP
DESCRIPTION VALUE {F) VALUE {F) 150L
(HOTE 1)
HCORE M CORE :
SPRAY SPRAY ROOM 126 173 HA
5 CORE § CORE 429 975
SPRAY SPRAY ROOM WA
RWCU PUMP
ROOMA
RWEY PUMP
RWCU ROOM B 144 225 3
RWCY HX
ROOM
N RHR 175 295 Y
N RHR EQUIP RODM HA
I Ecuhe RoOM s 235 NiA
RCIC EQUAP 168 285
ROOM 5
o HEPCL E‘f“ 16% 165 4
RCIC 5TM J
190 295 5
STEAM TURNEL
TUNKEL HPC1STM 194 235 4
20 FT HORTH
20FT 149 206 WA
26 FT SOUTH
50 FT NN
SOFT 145 209 WA
50 FT SE
MULTIPLE
REACTOR AREAS ALARM
BiDG ANHURCIATOR SETPOINT NA 3.4 ANDIOR 5
AR ST
SV
REACTOR PiT ALARM WA 1
BADG TOR SETPDINT
A0 6.7

HOTE1: MAX NORMOPERATING VALUE 15 THE ANNUNCIATOR/GROUP IS0LATION SETPOINT WHERE APPLICABLE
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TABLE 4
AREA WATER LEVEL LIMITS
PLANT MAX HORM MAX SAFE
AREA OFERATING OPERATHG
VALUE {NOTE 1) VALUE{HOTE 2
NCHES) (HCHES)
NCORE SPRAY & 1z
5 CORE SPRAY & 1z
HRHR 3 1z
SRHR & 12
HPCE . 12
NOTE 1: RMFLOOD LEVEL HI ANNUNCIATORININCATE S 6 INCHES WATER LEVEL
HOTE 2: RM FLOOD LEVEL HI. B ANHUNCIATOR ININCATES 12IHCHES WATER LEVEL
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ATTACHMENT 1
Page 18 of 101
EPG Plant Specific Technical Guidelines

RC/P Monitor and control reactor vessel pressure

If while executing the following steps:

A high drywell pressure ECCS initiation signal (1.7 psig
[drywell pressure which initiates ECCS]) exists, prevent
injection from those Core Spray and RHR pumps not
reguired to assure adequate core coaling prior to
depressurizing helow their maximum injection pressures.

Emergency Depressurization is anticipated and either all
control rads are inserted to or heyond position 00 (Maximun
Subcritical Banked VWithdrawal Position) or it has been
determined that the reactor will remain shutdown under ali
conditions without boron, rapidly depressurize the reactor
vessel with the main turbine hypass valves, irrespective of the
resulting cooldown rate.

Emergency Depressurization is or has been required, enter
Emergency Procedure Guideline Contingency #2.

Reactor vessel water level cannot he determined, enter
Emergency Procedure Guideline Contingency #4.

RC/P-1

if any SRV is cycling, manually open SRV's until reactor vassel

pressure drops to 850 psig {reactor vessel pressure at which all turbine

bypass valves are fully open).

001-37

Rev. b4 Page 26 of 229
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STEP SCCP-16

o

15 A PRINARY
NO SYSTEM DISCHARGING
INTO THE

STEP BASES:

Primary systems coniprise the pipes, valves, and other equipment which connect
directly to the reactor such that a reduction in reacior pressure will effect a decrease in
the flow of steam or water heing discharged through an unisolated break in the system.

If a primary system is discharging into the Reactor Building when this step of the
procedure is reached, one of three conditions must exist;

. A primary system break cannot be isolated because system operation is required
{o assure adequate core cooling or shutdown the reactor.

. No isolation valves exist upsiream of a primary system break, or if isolation
valves do exist, they cannot be closed because of some
mechanicallelectricalfpneunatic failure.

. The source of the discharge cannot he determined.

Another criteria which may be used in the case of unknown seurces, "is the leaking
waler reactor coolant?” If net, then no primary system is discharging. Specifically,
SRVs being open with a rupture of the suppression pool is not & primary system leaking
to secondary containment. Suppression pool water does not fit the description of
having come from a primary system as a reduction in reactor pressure does not result
in a reduction in the suppression pool water leak rate.

The subsequent steps provide instructions fo shutdown, scram, or rapidly depressurize
the reactor based upon the source of heat addition to the Reactor Building. Discharge
of steam or water from a primary system requires that the operator take actions in
accordance with subsequent sieps. If the heat addition to secondary containment is
from a source other than a primary system discharging into an area, appropriate
operator actions are directed.

001-37.9 Rev. 1 Page 31 of 35




STEPS RC/P-05 through RC/P-11

YES

ANTICIPATED

— RCHP- 05 -
\}fna e ARE T ves
i O
E "‘H MSIVS OPEN -

oy

%’ T KO8

£ ¥
DEPRESSURIZATION l\
-~ -

b 3]
x/,_-"" -~
: 15

¢ YES .~ FUEL FAIURE
§
E
1
i
¥

DI STEAM LINE areaR
INDIDATED
e

RCP-07
ND

e _f;5 \\‘“\

- NO " MAIN CENDENSER
‘1? AVAILABLE AS A NEAT
£ g

-
Tvss
J———
ECLIALIZE PRESSEURE
AND OPEN THE MSivy

RCIP- 38

RC'P- 08
B SR—

SHRYTION

STEAW FLOW RATE ABODVE
Ix10° LEVHR, MAY CAUSE
GROUP { SOLATION

RGP0

RAPIDLY DEPRESSURWE
THE REACTOR Wi THE MAIN
TURBINE BYPASS VALVES
IRRESPECTIVE OF THE
RESULTING COOLDOWN RATE

RC'P» 11

STEP BASES:

As conditions which will require Emergency Depressurization are approached, it is
appropriate to rapidly reject as much heat energy as possible from the reactor vessel to
a heat sink other than the Suppression Pool. Such action preserves the heat capacity
of the Suppression Pool for as long as possible, until a requirement for Emengency
Depressurization actually exists.

00I1-374 Rev. 8 Page 51 of 78




STEPS RC/P-05 through RC/P-11 {continued)

The term "Anticipated” implies an expectation, based on an evaluation of plant
conditions and exirapolation of parameter trends, that an Emergency Depressurization
requirement will soon he reached and cannot be averted by actions prescribed in the
ECPs. Before this conclusion can be drawn, however, the effectiveness of the steps
preceding the depressurization requirement must be evaluated.

The appropriate EOPs contain notes stating to "Consider Anficipation of Emergency
Depressurization ...

If there has not been fuel fallure indicated by an Abnormal Core Conditions and Core
Damage Unusual Event EAL classification or a steam line break, and the main
candenser is available as a heat sink, discharging reactor steam o the main condenser
through the main turbine bypass valves is the most viahle method of rapidly reducing
reactor pressure without adding heat to the Suppression Paol. Cther mechanisms have
less heat removal capacity, 1ake longer to establish the appropriate valve lineup, eic.

The anticipaiory depressurization prescribed by this critical step is permitted only if the
reactor will remain shutdown under all possible conditions of coolant temperature and
horon concentration. Bypassing or defeating isolation interiocks is not authorized in
these steps.

The depressurization is performed "irespective of the resulting cooldown rate” since
the need for rapid depressurization takes precedence over normal cooldown rate limits.
If the rapid depressurization is not performed, emergency depressurization would soon
he required.

The caution detailing the restrictions on steam flow for Unit 2 which may cause a PCIS
Group 1 isolation is added because it is not desirable o purposely cause an M3V
isolation when the MSIVs are open. This equipment dasign does not apply on Unit 1,
therefore this step does not exist on the Unit 1 flow chart, resulting in step numbering
differences between the Unit 1 and 2 flowcharts from Step RC/P-10 thraugh RC/P-18.

00OI1-37.4 Rev. 8 Page 52 of 78




STEP SCCP-24

NOTE
GONSIDER ANTICIPATION OF
EMERGENCY DEPRESSURIZATION”
PER RCIP SECTION OF
REACTOR VESSEL
CONTROL PROCEDURE®
(EOP-04-RYGA)

] SCCP-24

STEP BASES:

As conditions which will require Emergency Depressurization are approached itis
appropriate to rapidly reject as much heat energy as possible from the reactor vessel to
a heat sink other than the suppression pool. Such action preserves the heat capacity of
the suppression pool for as long as possible, until a requirenent for Emergency
Depressurization actually exists.

Discharging reactor steam to the main condenser through the main turbine bypass
valves is the most viable methaod of rapidly reducing reactor pressure without adding
heat to the suppression pool. Other mechanisms have less heat remaval capacity, take
longer 1o establish the appropriate valve lineup, efc.

In order to “Anticipate Emergency Depressirization” per EOP-01-RVCP, the following
conditions must be met:

a. The MSIVs must be apen.
h. The main turbine bypass valves must be operational.
C. The main condenser must be available.

d. The reactor must remain shutdown for all possible conditions of coolant
temperature without boron.

Bypassing or defeating isolation interlocks is not authorized during “4Anticipate
Emergency Depressurization” actions.

00I1-37.9 Rev. 1 Page 36 of 39
Categories
K/A: 295033 A1.05 Tier / Group: TIG2
RO Rating: 3.9 SRO Rating: 4.0
LP Obj: CLS-LP-300-M*08A Source: NEW

Cog

Level:  HIGH Category 8: Y
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59. Which one of the following annunciators indicates a condition that trips the Reactor

Building Supply and Exhaust Fans without automatically starting the Standby Gas
Treatment System?

A. AREA RAD RX BLDG HIGH
B. RXBLDG VENT TEMP HIGH
C¥ RX BLDG DIFF PRESS HIGH/LOW

D. PROCESS RX BLDG VENT RAD HIGH

Feedback

K/A: 295035 A1.01

Ability to operate and/or monitor the following as they apply to SECONDARY CONTAINMENT
HIGH DIFFERENTIAL PRESSURE:;

Secondary containment ventilation system

(CFR: 41.7 1 45.6)

RO/SRO Rating: 3.6/3.6

Objective: CLS-LP-037.1*06a
4. List the signals and setpoints that will cause the Reactor Building Ventilation System to automatically
isolate.
6. List the signals that will cause the following to automatically stop:
a. Reactor Building supply fans
b. Reactor Building exhaust fans

Reference:
1(2)OP-, Revision , Page , Section

Cog Level: Low

Explanation:

Rx Bldg ARMs have no automatic function. Vent Temp high will isolate secondary containment and
initiate SBGT. Process Rx Bldg vent rad hi is entry into SCCP but does not trip fans (Hi-Hi isolates
secondary containment and initiates SBGT). Fans trip on excessive building differential pressure (+4
inches or -4 inches) but SBGT does not start (APP UA-12 3-3)

Distractor Analysis:
Choice A: Plausible because is confused with Exhaust Rad Hi which will trip RB HVAC & auto start SBGT.

Choice B: Plausible because high RB vent temperature is not required by TS, but does trip RB HVAC &
auto start SBGT.

Choice C: Correct Answer

Choice D: Plausible because Process RB Vent Rad high is a SCCP entry condition and is easily confused
with Process RB Vent Rad Hi-Hi which does trip RB HVAC & auto start SBGT.

SRO Only Basis: N/A

Notes




Unit 2
APP UA-03 2-7
Page 1 of 2
AREA RAD RX BLDG HIGH
AUTO ACTICNS
NONE
Unit 2
APP UA-D36-2
Page 1 of 1
RX BLDG VENT TEMP HIGH
AUTO ACTIONS
1. Reactor Building ventilation system trips and isolates.
2. Standby gas treatment trains start.
3. If apen, the inboard and outboard primary containment purge and vent valves
close.
o 4. PASS sample valves to torus close.
Unit 2
ZP? UA-12 3-3
Page 1 of 1
R¥ BLDG DIFF PRESS HIGH/LOW
{Beactor Building Differsential Preasure High/Low)
LUTO BCTIONS
1. Reactor Building supply and exhaust fans trip.
Unit 2
APP UA-03 4-5
Page 1 of 1

PROCESS RX BLDG VENT RAD HiGH

AUTO ACTIONS

NONE



Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

295035 A1.01

3.6
CLS-LP-037.1*06A
LOW

Tier / Group:
SRO Rating:
Source:
Category 8:

T1G2
3.6
BANK
Y
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60. Which one of the following identifies positive reactivity effects that SLC injection must

overcome during an ATWS?

A. 100% Voids and lodine decay

B. 100% Voids and Xenon decay

C. Withdrawn Control Rods and lodine decay

D¥ Withdrawn Control Rods and Xenon decay

Feedback

K/A: 295037 K1.03

Knowledge of the operational implications of the following concepts as they apply to SCRAM
CONDITION PRESENT AND REACTOR POWER ABOVE APRM DOWNSCALE OR UNKNOWN :
Boron effects on reactor power (SBLC)

(CFR: 41.8 t0 41.10)
RO/SRO Rating: 4.2/4.4

Objective: CLS-LP-005*03
03. List the positive reactivity effects that must be overcome by SLC injection.

Reference:
SD-5, Revision , Page 7, Section 1.3

Cog Level: Low

Explanation:

Requires understanding of conditions which cause positive and negative reactivity effects.

When the contents of the storage tank have been injected into the reactor vessel, a specified minimum
average concentration equivalent to 720 ppm natural boron provides an adequate shutdown margin to
compensate for the positive reactivity effects of xenon decay, zero percent voids, reduced Doppler effect
and moderator temperature decrease to 70°F, and control rods fully withdrawn. Unless procedures direct
otherwise, the total contents of the storage tank should be injected anytime the system is needed to
ensure sufficient neutron absorber is injected to maintain the reactor shutdown during the cooldown.
Positive Reactivity effects overcome by SLC:

1. 0% Voids

2. Xe Decay

3. Moderator Temperature

4. Reduced Doppler

5. Control Rods not inserted

Distractor Analysis:
Choice A: Plausible because 100% voids provides for negative reactivity effect which is easily confused
with 0% voids. and lodine decay produces Xenon which also provides negative reactivity effect.

Choice B: Plausible because 100% voids provides for significant negative reactivity and Xenon decay is
correct providing positive reactivity effect.

Choice C: Plausible because withdrawn control rods is correct providing positive reactivity effect and
lodine decay produces Xenon which provides negative reactivity effect.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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When the contents of the storage tank have been injected into the reactor
vessel, a specified minimum average concentration equivalent ta 720 ppm
natural boron provides an adequate shuidown margin to compensate for the
positive reactivity effects of xenon decay, zero percent voids, reduced
Doppler effect and moderator temperature decrease to 70°F, and contral
rods fully withdrawn, Figure 05-4. Unless procedures direct otherwise, the
total contents of the storage tank should be injected anytime the system is
needed to ensure sufficient neutron absaorber is injected to mainiain the
reactor shutdown during the cooldown.

The 8LC horon solution storage tank, test tank, the twva positive
displacemsnt pumps, Squib valves, and the associated local valves and
controls are located on the B0 foot, east elevation of the reactar huilding.
The SLC System solution is discharged into the reactor vessel near the
hotiom of the core shroud where it mixes with rising coolant, enters the cora
and absorhs thermal nautrons to shutdown the reactor by terminating the
nuclear fission chain reaction, Figure 05-5.

COMPONENT DESCRIPTION/DESIGN DATA

S5LC Storage Tank (Figure 05-8) (Figure 05-10)

The SLC Storage Tank is located on the 80-foot elevation of the reactor
building. This storage tank provides a resenvoir for preparing, storing, and
maintaining the sodium pentaborate solution in a state of constant
readiness. It has a top hatch for the addition of chemicals, an air sparger for
mixing of the solution, tvo submersed eleciric heaters and assorted system
monitoring instrumentation. The tank has a bubbler tube for leve! indication.

Air Sparger

An air sparger is provided in the SLC storage tank for mixing the solution in
the tank. The air sparger is supplied from plant Senvice Air.

Heater

The heater system normally mainiains the solution temperature hetween
&56°F and 80°F.

There are two eleclric heaters in the storage tank. The A heater is 10KV and
has both automatic and manual controls. The B heater is 40 KW manual
control only. The B heater is used to heat the solution in the tank during
chemical addition {endothermic reaction) and o backup the A heater.

50-05
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COLD SHUTDOWN BORON WEIGHT

The least weight of soluble boron which, if injected into the reactor and mixed
uniformly, will maintain the reactor shutdown under all conditions. This weight is
utilized to assure the reactor will remain shutdown irrespective of control rod
position or reactor water temperature.

CONDENSATE SYSTEM

For the purpose of this EOP, the Condensate System consisis of a minimum of
one condensate pump capable of injecting water into the reactor.

0EOPR-01-UG

Rev. 55

Page 64 of 151
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HOT SHUTDOWN BORON WEIGHT

e erem pmrmn e ys tmpued w g

The least weight of sofuble boron which, if injected into the reactor and mixed
uniformly, will maintain the reactor shutdown under hot standby conditions. This
weight is ulilized to assure the reactor will be shutdown irrespective of control rod
position when reactor water level is raised to uniformly mix the injected boron.

DEOP-01-UG Rev. B5 Page &6 of 151
Categories
K/A: 295037 K1.03 Tier / Group: T1Gl
RO Rating: 4.2 SRO Rating: 4.4
LP Obj: CLS-LP-005*03 Source: NEW
CogLevel: LOW Category 8: Y
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61. Unit Two startup is in progress with both Mechanical Vacuum Pumps (MVPs) in service
establishing main condenser vacuum.

Which one of the following identifies:
(1) When both MVPs will automatically trip and
(2) the reason this action is required?

A. (1) Two MSL Rad Hi-Hi conditions in one division
(2) To reduce off-site release rates.

B. (1) Two MSL Rad Hi-Hi conditions in one division
(2) To minimize hydrogen explosion hazards.

Cv (1) One MSL Rad Hi-Hi condition in each division
(2) To reduce off-site release rates.

D. (1) One MSL Rad Hi-Hi condition in each division
(2) To minimize hydrogen explosion hazards.




Feedback

K/A: 295038 K2.10
Knowledge of the interrelations between HIGH OFF SITE RELEASE RATE and the following:
Condenser air removal.

(CFR: 41.7 /1 45.8)
RO/SRO Rating: 3.2/3.4

Objective: CLS-LP-30*11b

11.Given the necessary plant conditions, describe the effect that a malfunction or loss of the Condenser
Air Removal/Augmented Off-Gas System would have on the following:
b. Radioactive Release Rates

Reference:
SD-30

Cog Level: High

Explanation:

Hi-Hi trip on the MSL Rad channels will cause both Mechanical vacuum pumps to trip and OG-V7 valve to
close. The logic trips the MVPs when a hi-hi condition is present in each division. The MVPs discharge
via the 1.8 minute holdup line to the main stack. MSL rad high conditions directly impact off-site release
rates with the MVPs in service due to no discharge path processing. MVPs are only allowed to be
operated below 5% reactor power due no hydrogen explosion hazards present.

Distractor Analysis:

Choice A: Plausible due to two MSL Rad Hi-Hi in one division only satisfies inbd-otbd logic which is easily
confused with coincidence logic and reducing off-site release rates is correct.

Choice B: Plausible due to two MSL Rad Hi-Hi in one division only satisfies inbd-otbd logic which is easily
confused with coincidence logic and reducing hydrogen explosion hazards is the reason MVPs
are not operated at >5% reactor power.

Choice C: Correct answer.

Choice D: Plausible due to the MSL Hi-Hi correct and reducing hydrogen explosion hazards is the reason
MVPs are not operated at >5% reactor power.

SRO Only Basis: N/A

Notes




3.22 Mechanical Vacuum Pump Assembly Control (Figure 30-12)

Operation of mechanical vacuum pumps {MYPY A & B are controlled
hy three Control Switches {C5-354, CS-3488, and C3-369) located on
Control Roont Panel XU-2.

Control Switch ©5-354 is a two position {CLOSE-HOG) switch that

controls the position of Hogging Yalve W7, The HOG position apens
W7, starts the MYPs and then the condensate return {seal) punip.

CAUTION

If these control swiiches are held in the start position, the MVP will start with OGVT
closed, and when released the associated pump immediately stops.

Control Switches C8-3G8 and C3-38% are three position
(STOP-N-START), spring return to Neuiral type switches that control
the MYPs.

The machanical vacuum pumps are placed in service by placing
(C5-354 to the HOG position. This opens Hogging Valve {VT), starls
both MVPs and their associated condensate returmn pumps.

There are three automatic frips associated with the mechanical
vacuum pumps for each BNP unit. They are as follows:

o Low MVP ail pressure (time delay for 3 seconds on startup)
+« Main Steam Line radiation Hi-HiZINOP
» Hogging Yalve OG-¥7 fully closed

if both MVPs are not required, one pump may be stopped hy
momentarily placing the associated control switch to STCP. This
action breaks the seal in circuit and stops the pump.

A Main Steam Line high-high radiation or MSLRM INOP condition will
prevent the opening of the hogging valve OG-VT and prevent start of
the mechanical vacuum pump. If already running, the signal will trip
the MYP, shut the Hogging Yalve, OG-V7, and stop the condensaie
return pump.

SD-30 Rev. & Page 31 0of 100
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Procedural Cautions

No open flames or lighted objects should e permitted near this
system of its compaonents at any time due to the presence of
hydrogen. Hydrogen concentrations in excess of 4% present a
significant explosion hazard.

If recombiner operation is required with any hydrogenfoxygen
analyzers inoperative, the recombiner temperature shall he monitored
closely and if temperature shows a large fluctuation during steady
state operations, shutdown of the affected irain should be considered.

Due to the analysis method, the Ha/Q2 analyzers do not give a "real
time" output, hut take a sample and update the outputs for Hy and O,
concentration about once every 5 minutes.

When the H2/O2 analyzer keylock swiich is in DATA ENTRY, the
analyzer program can he inadvertently altered or the analyzer
operation can be inadveriently faulted by improper operation of the
analyzer keyboard. Faults may not be noticeable from observation of
analyzer operation.

Cperation of a SJAE in the warm-up mode with the opposite SJAE
train in service will cause efroneous SJAE activity indication due fo
sample flow dilution from the opening of the idle SJAE samiple valve.

Mechanical vacuum pump operation when the reactor is producing
more than 5% thermal power poses a potential hazard due to
hydrogen explosion.

The Hydrogen Water Chemistry System does not have the capability
for adjusting oxygen injection flow into a SJAE that is being placed
info service. To prevent high hydrogen concentration in the SJAE
that is being started, the HWC system must be removed from service

50-30

Rev. & Page 43 of 100
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INETRUMENT NUMBER:

INETRUMENT NAME:

TS REFERENCE:

DA2-RM-KBO3A,B8,C.0
Main Steam Line Radiation HI-HIANOP

3.2.7.2; TRM Table 3.2.7.2-1.1

TRIP CHANNEL: A1BO3A 51-K8038
A2-KB03C 82-Kedin
TRIP LOGIC: A1or A2 and B or B2 = Trips both mechanical vacuum pumps and closes OG-V7
Flace channel in tripped condition by: Pull fuse
CHANNEL | IMSTRUMENT NUMBER TRIP ACTION PANEL FUNCTION SETRQINT
UNIT
Al D12-RM-K802A Mia ATIB-F18A | H12-PE0D | Trips Mechanical Vacuum Fumps and 2.8 x Background
closes QG-VT
A2 D12-AM-KS03C MiA AT1B-F18C | H12-PG0Q | Trips Mechanical Vacuum Pumps and 2.8 x Background
cleses OG-V7
81 D12-RM-K8028 MiA AFIB-FI8B | H12-P811 | Trips Mechanical Vacuum Pumps and 2.8 x Background
closes QG-VT ‘
B2 D12-AM-KB0ID NiA AT7IB-F18D | H12-P@11 | Trips Meshanical Vacuum Pumps and 2.8 x Background
closes QG-V7
COMMENTS:  if both channels in a trip systam are inep. bath channals must be tripped to assure ali regquirad functions wili occur.
REFEREMCE DRAWINGS: FP-£3058
goI-18 Rev. 58 Page 47 of 108
Categories
K/A: 295038 K2.10 Tier / Group: TI1G1
RO Rating: 3.2 SRO Rating: 3.4
LP Obj: CLS-LP-30*11B Source: NEW

Cog Level:  HIGH

Category 8: Y
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62. Unit Two is operating at rated power when plugging of C12-D006A, Supply Air Filter,

causes the SCRAM VALVE PIL. AIR HDR PRESS HI/LO alarm to be received.

Which one of the following identifies the impact of lowering scram air header pressure
as the filter continues to plug?

The CRD Scram Outlet Valves will fail __(1) _ on a low scram air header pressure and
cause the DW Lower Vent Dampers to reposition to the __(2) _ position.

A¥ (1) open
(2) MAX

B. (1) open
(2) MIN

C. (1) closed
(2) MAX

D. (1) closed
(2) MIN

Feedback

K/A: 300000 K5.13

Knowledge of the operational implications of the following concepts as they apply to the
INSTRUMENT AIR SYSTEM:

Filters

(CFR: 41.5/45.3)

RO/SRO Rating: 2.9/2.9

Objective: CLS-LP-08 Obj. 7d / g
State the normal and fail position for the following components:
CRD Scram Outlet Valves

Reference:
APP-A-07 / SD-08

Cog Level: Memory

Explanation:

Loss of the air supply will result in the in-service flow control valve closing. With no dirve water pressure
RMCS will not be able to move rods but they could still be scrammed. If air pressure would continue to
lower below 40 psig the scram inlets and outlet valves would fail open on the loss of air. The lower DW
dampers go to the MAX position on a scram as sensed by pressure switches in the scram air header.

Distractor Analysis:
Choice A: Correct answer, see explanation.

Choice B: Plausible since it does fail open and it may seem correct that more cooling would be needed in
the upper part of the DW since hot air rises.

Choice C: Plausible because some valves do fail closed (CRD flow conrol valve) and the dampers do go
to the MAX position

Choice D: Plausible because some valves do fail closed (CRD flow conrol valve) and it may seem correct
that more cooling would be needed in the upper part of the DW since hot air rises.



Notes

From the APP

1.3.2 IF Instrument Air Header pressure is normal AND Scram Pilot Air Header
pressure is less than 65 psig, THEN PCV-IA-2878 has failed in the closed
direction OR the Supply Air Filter G12-DO0SA(B) is dirty.

2APP-A-07

Rev. 32

Page 31 of 45

From SD-08
212  Scram Air Header

The Scram Air Header is a normally pressurized air header
supplying filtered air o the scram inlet and outiet valves and the
SDV vent and drain valves. Air to this header is supplied from both
Non-Interruptible Instrument Air header divisicns. The supplied air
maintains the scram valves closed and the SDV vent and drain
valves open until a scram signal is received. (Reference Figure 08-

2)

SD-08

Rev. 10

Page 18 of 658

The Drywell Lower Vent dampers can be positioned to either MIN or MAX
position by a two position control switch on Panel XU-3. Normal plant
operating position for these dampers is the MIN position. Placing these
dampers to MAX position during plant operation may produce extreme
temperature excursions in the upper drywell regions. Low scram air header
pressure will reposition these dampers to the MAX position.and
automatically start and idle drywell cooling fan selected for AUTO.

Categories

K/A: 300000 K5.13 Tier / Group: T2Gl1
RO Rating: 2.9 SRO Rating: 2.9

LP Obj: 08-7 Source: BANK
CogLevel: LOW Category 8: Y




63. Which one of the following choices correctly completes the statements below?

If system pressure drops to __(1)  psig the standby CSW pump will auto start.
If pressure remains below this setpoint for __(2)  seconds the SW-V3(V4), SW to
TBCCW Hxs Otbd(Inbd) Isol, will reposition to their throttled positions.

A. (1)65
(2) 30

B. (1) 65
(2) 70

C. (1) 40
(2) 30

Dv (1) 40
(2) 70

Feedback

K/A: 400000 K4.01

Knowledge of CCWS design feature(s) and or interlocks which provide for the following:
Automatic start of standby pump

(CFR: 41.7)

RO/SRO Rating: 3.4/3.9

Objective: CLS-LP-43 Obj 6d

Given plant conditions, predict whether any of the following pumps should start:
d. Conventional Service Water Pumps

Reference:
SD-43 / AOP-19

Cog Level: Memory

Explanation:

The CSW pumps will auto start at 40 psig, the RCC pumps start at 65 psig.

The SW-V3/4 throttle to a mid position if the low pressure exists for 70 seconds.

The DG cooling valves swap to the opposite unit after low pressure for 30 seconds.

Distractor Analysis:

Choice A: Plausible because the RCC pumps auto start at 65 psig and the DG cooling valves swap to the
opposite unit after low pressure for 30 seconds.

Choice B: Plausible because the RCC pumps auto start at 65 psig.

Choice C: Plausible because the DG cooling valves swap to the opposite unit after low pressure for 30
seconds.

Choice D:; Correct answer, see explanation.



Notes

2.0 AUTOMATIC ACTIONS

2.1 Standby pump selected to the conventional service water
header starts at 40 psig.

2.3 IF conventicnal service water header pressure remains below
40 psig for 70 seconds, THEN:

- SW TO TBCCW HXS OTBD 1501, SW-V3 closes fo a
throttled position

- SW TO TBCCW HXS INBD ISOL, SW-V4 closestoa
throtiled positicn

SACP-19.0 Rev. 18 Page 207
From AOP-16:
2.1 IF system pressure decreases to 65 psig, THEN the standby
RBCCW pump will start.
From the SD-43:

3.  Diesel Generator Cooling Water Supply Valves

Downstream of the Diesel Generator cooling water header valve, each
diesel generator has two supply Vaives 1{2)-SW-VB79 for Diesel
Generator 1, 1{2}-SW-V680 for Diesel Generator 2, 1(2)-SW-V681 for
Diesel Generator 3, and 1{2)-SW-V682 for Diesel Generator 4. One
supply valve is designated as the normal supply valve and will open
when the diesel generator start is initiated and the diesel speed
reaches 500 rpm. The other valve is the alternate supply valve. If
sufficient pressure of 5.6 psig is not reached in = 30 seconds, the
alternate supply valve will open. Once the alternate supply valve is
full open, the normal supply valve will close. This fransfer sequence
is initiated anytime service water pressure is lost when a diesel
generator is operating. When the engine is shutdown and speed
drops below 500 rpm, the open valve will automatically close.

Initial service water cooling to the diesel generators (i.e., 10 minutes)

SG-43 Rev. 17 Page 21 of 78
Categories
K/A: 400000 K4.01 Tier / Group: T2Gl1
RO Rating: 3.4 SRO Rating: 3.9
LP Obj: 43-6D Source: BANK

CogLevel: LOW Category 8: Y
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64. Which one of the following identifies the type of detector and how the fire suppression
system operates for a SBGT Train charcoal fire?

The SBGT Trains utilize __(1) _to indicate a fire in the filter bank.
The Fire Suppression System's deluge valve for the associated SBGT carbon bank
will automatically open and suppression system injection begins __ (2) .

A. (1) temperature switches
(2) ONLY if the affected Train is shutdown

B¥ (1) temperature switches
(2) following local vailve manipulations

C. (1) ionization detectors
(2) ONLY if the affected Train is shutdown

D. (1) ionization detectors
(2) following local valve manipulations




Feedback

K/A: 600000 K2.01
Knowledge of the interrelations between PLANT FIRE ON SITE and the following:
Sensors / detectors and valves

RO/SRO Rating: 2.6/2.7

Objective: CLS-LP-41*21
21. Given plant conditions, predict the response of the Fire Suppression and Fire Detection Systems.
07. State the reason(s):

a. For obtaining SCO's permission to manually operate the SBGT deluge valves.

Reference:
SD-10, Revision 5, Page 18, Section 3.2.5

Cog Level: Low

Explanation:

There are two temperature switches to monitor the temperature of each Carbon Filter in each SBGT
train.(TS 3/4)

Switches VA-TS-5302-1 (VA-TS-5302-2), and VA-TS-5297-1 (VA-TS-5297-2) monitor Carbon Filter Bank
No. 1 and actuate at 210°F, rising, to indicate a fire in the filter bank. Actuation of any switch will
automatically open the Fire Suppression System's deluge valve for the associated carbon bank (note that
the associated isolation valves must be opened for this system to inject) and trip the associated Fan and
Heater unless compartment inlet temperature is

> 180°F. Local and remote lights indicate switch actuation.

Distractor Analysis:

Choice A: Plausible because temperature switches is correct. High temperature trips the train with inlet
temp < 180°F but suppression flow is not dependant on train status due to Local Deluge
System Manual Operation IAW 1(2)OP-10.

Choice B: Correct Answer

Choice C: Plausible because lonization detectors detect the early products of combustion before they
become visible smoke. High temperature trips the train with inlet temp < 180°F but suppression
flow is not dependant on train status due to Local Deluge System Manual Operation IAW
1(2)OP-10.

Choice D: Plausible because lonization detectors detect the early products of combustion before they
become visible smoke and local manipulations is correct.

SRO Only Basis: N/A

Notes
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Deluge Valve System

Each SBGT System is equipped with a deluge system, including two
deluge valves. The purpose of the deluge system is to extinguish a
fire sensed in the carbon filter compartments. The deluge valves will
open automatically, as sensed by rising temperature in the filters, or
manually.

NOTE:

The deluge valves are manually isolated. In arder for water to flow, the

isolation valves for the deluge valve must be manually opened

2.2

Standby Gas Treatment System Flowpaths

2.2.1

22.2

Normal Fiow Path

Figure 10-1 illustrates the arrangement of components and piping for
the various flow paths of the SBGT System.

The normal system intake is from the 50' elevation of the Reactor
Building through two motor operated infake isplation dampers (O, H)
and into a common inlet duct. All areas of the Reactor Building
communicate with this area. The common inlet duct splits and is
routed to each Filter train through & motor operated, train inlet
isolation damper (C, G).

Each Filter train component is duplicated in each frain. Flow entering
the Filter train first encounters the Moisture Separator then ihe
electric Heater. Flow then passes through the Prefitter, HEPA Filter
MNo. 1, Charcoal Filters Nos. 1 and 2, and BEPA Filter No. 2.

Flow exiting the filters passes through a duct to the Fan inlet. Flow
fram the Fan is routed through a check damper and motor operated
discharge isolation damper (B, E). From the discharge isolation
damper flow is routed to the Plant Stack.

A penetration of the common duct downsiream of the fans permits
sampling the gas stream with the Post Accident Sampling System
{(PASS) prior to its entering the Plant Stack. The sampls line is
isolated by a solenoid operated valve.

Primary Containment Purge (Vent) Flow Path
The inlet to the SBGT Filter trains may be aligned to either the

Primary Containment Drywell or the Suppression Chamber air space
for purging operation.

5D-10

Rev. 5 Page 12 of 38




3.26

Carbon Filter Banks

There are two temperature swiiches to monitor the temperature of
each Carban Filter in each SBGT train.

(T8 314)

Switches YA-TS-5302-1 (VA-TS-5302-2}, and VA-T8-5207-1
{VA-TS-5297-2y monitor Carbon Filter Bank No. 1 and actuate at
210°F, rising, to indicate a fire in the filter bank. Actuation of any
switch will automatically open the Fire Suppression System's deluge
valve for the associated carbon bank {note that the associated
isolation valves must be opened for this system to inject) and trip the
associated Fan and Heater unless compariment inlet temperature is
> 180°F. Local and remote lights indicate switch actuation.

{TS 5/8})

Switches VA-TS-5303-1 (VA-TS-5303-2}, and VA-TS-5298-1
(VA-TS-5298-2), monitor Carbon Filter Bank No. 2 and actuate at
210°F, rising, to indicate a fire in the #2 filter bank. Actuation of any
switch will automatically open the Fire Suppression System’s deluge
valve for the associated carbon bank {note that the associated
isolation valves must be opened for this system fo inject) and trip the
associated Fan and Heater unless compartment inlet temperature is
= 180°F. Local and remote lights indicate switch actuation.

HEPRA Filter No. 2 Compartment

Switches TSL-3456 (3458) provide annunciation of SBGT Filter train
AJB Hi humidity.

Automatic

Upon receipt of an automatic initiation signal hoth trains of SBGT will
start.

Unit 1 ONLY

The dampers associated with Unit 1 SBGT System will receive
automatic open signals when an initiation sighal is received EXCEPT
for the train inlet and outlet dampers, (BFVs-1B,1C,1E,and 153).
Should these normally open dampers be manually closed locally via
their CLOSE/OPEN pushbutions, they will NOT automatically
reopen and the associated SBGT will not automatically start.

SD-10

Rev. 5 Page 18 of 38

Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

600000 K2.01
2.6
CLS-LP-41*21
LOW

Tier / Group:
SRO Rating;:
Source:
Category 8:

T1G1
2.7
NEW
Y



65. Unit Two operating at rated power with Main Generator MVAR loading at +300 MVARSs.

Which one of the following correctly completes the statement below based on these
conditions?

The Main Generator component that would overheat is the ___ (1) and IAW 20P-27,
Generator and Exciter System Operating Procedure, MVARs must be lowered to less

than _ (2) .

A. (1) armature
(2) +70

B. (1) field
(2) +70

C. (1) armature
(2) +170

D¥ (1) field
2) +170




Feedback

K/A: 700000 K1.02

Knowledge of the operational implications of the following concepts as they apply to
GENERATOR VOLTAGE AND ELECTRIC GRID :

Over-excitation

(CFR: 41.4,41.5,41.7,41.10/ 45.8)

RO/SRO Rating: 3.3/3.4

Objective: CLS-LP-27*11f

11. Given plant conditions, describe the effect that a loss or malfunction of the following may have on the
Main Generator:
f. Voltage regulator (including Under and Over-Excitation)

Reference:
SD-27, Revision 14, Page 22, Section 2.17

Cog Level: High

Explanation:

The limitation placed on lagging MVARs ( + MVARS) of the estimated capability curve, limits operation
because of excessive heating that occurs in the generator field. Since the generator is operating in an
overexcited condition, a larger field current is necessary to produce the extra KVAR being supplied to the
system. with the conditions given, the generator is operating outside the capabilities curve. The minimum
gross MVAR requirement is 70 (positive) while the maximum gross MVAR requirement is 170 (positive).

Distractor Analysis:

Choice A: Plausible because the limitation placed on leading MVARSs ( - MVARS) of the estimated
capability curve are less effected by Hydrogen pressure. We see that the curves come together
sharply. As the system is required to supply more reactive power to the generator field, the flux
in the air gap between the field and stator becomes more distorted. The distortion results in the
exposed ends of the stator coils becoming overheated. As field strength is reduced, this heating
accelerates. The +70 is the lower end of the operating band for the generator VARS.

Choice B: Plausible because overheating of the field is correct and the +70 is the lower end of the
operating band for the generator VARS.

Choice C: Plausible because the limitation placed on leading MVARSs ( - MVARs) of the estimated
capability curve are less effected by Hydrogen pressure. We see that the curves come together
sharply. As the system is required to supply more reactive power to the generator field, the flux
in the air gap between the field and stator becomes more distorted. The distortion results in the
exposed ends of the stator coils becoming overheated. As field strength is reduced, this heating
accelerates. The +170 is the high end of the operating band for the generator VARS.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes
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From the SD:

The limitation placed on lagging MVARSs { + MVARS) of the estimated
capability curve, limits operation because of excessive heating that
occurs in the generator field. Since the generator is operating in an
overexcited candition, a larger field current is necessary to produce
the extra KVAR being supplied to the system. This results in greater
heating of the rotor windings.

SD-27 Rev. 14 Page 48 of 127

From the OP:

a3 Maintain generator loading within the limits of Figure 1 and the following:

NOTE: The System Operations Load Dispatcher should be contacted if the MVAR
loading can NOT be maintained within prescribed limits.

311 The minimum gross MVAR requirement is 70 (positive) as read on
the main generatar terminals.

312 The maximum gross MVAR requirement is 170 (positive) as read on
the main generator terminals.

20P-27 Rev. 58 Page 4 of 48
Categories
K/A: 700000 K1.02 Tier / Group: TI1G1
RO Rating: 3.3 SRO Rating: 3.4
LP Ob;: CLS-LP-27*11F Source: NEW

Cog Level:  HIGH Category 8:



66. Which one of the following is the purpose of the High Pressure Coolant Injection
(HPCI) System?

HPCI is designed to provide sufficient coolant injection to maintain the Reactor core
covered duringa __(1)  Loss-Of-Coolant-Accident to maintain fuel cladding
temperatures below __ (2) .

A. (1) small break
(2) 1800°F

By (1) small break
(2) 2200°F

C. (1) large break
(2) 1800°F

D. (1) large break
(2) 2200°F

Feedback

KIA: G2.01.27
Conduct of Operations

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

RO/SRO Rating: 3.9/4.0

Objective: CLS-LP-019*01
1. State the purpose of the High Pressure Coolant Injection (HPCI) System.

Reference:
SD-19, Revision 16, Page 6, Section 1.2

Cog Level: Low

Explanation:

The High Pressure Coolant Injection (HPCI) System was designed to provide sufficient coolant injection to
maintain the Reactor core covered during a small line break Loss-Of-Coolant-Accident (LOCA) which
does not result in rapid vessel depressurization, thus maintaining fuel cladding temperatures below
2200°F. The original design basis of the HPCI System was to provide part of the Emergency Core Cooling
System (ECCS) function. HPCI system operation mitigated small break LOCAs where the
depressurization function [Automatic Depressurization System (ADS) / SRVs] was assumed to fail.

Distractor Analysis:
Choice A: Plausible because small break is correct, and 1800°F is the number for if adequate core
cooling can not be maintained by core submergence.

Choice B: Correct Answer

Choice C: Plausible because HPCl is a high capacity, high pressure injection system which is easily
mistaken for large break LOCA makeup requirements, and 1800°F is the number for if
adequate core cooling can not be maintained by core submergence.

Choice D: Plausible because HPCl is a high capacity, high pressure injection system which is easily
mistaken for large break LOCA makeup requirements, and 2200°F is the temperature that
cladding will not exceed with core submergence.

SRO Only Basis: N/A



Notes

1.0 INTRODUCTION
1.1 System Purpose

The High Pressure Coolant Injection {(HPCI) System was designed to provide
sufficient coolant injection to maintain the Reactor core covered during a small
line break Loss-Of-Coolant-Accident (LOCA) which does not result in rapid
vessel depressurization, thus maintaining fuel cladding temperatures below
2200°F.

SD-19 Rev. 17 Page 6 of 108

MINIMUM ZERO-INJECTION REACTOR WATER LEVEL

The lowest reactor water level at which the covered portion of the reactor core will
generate sufficient steam to preclude any clad temperature in the uncovered
portion of the core from exceeding 1800°F. This water level is used by the Steam
Cooling Procedure to preclude significant fuel damage and hydrogen generation
for as long as possible (Unit 1 only: Figure 19; Unit 2 only: Figure 19A).

Categories

K/A: G2.01.27 Tier / Group: T3
RO Rating: 3.9 SRO Rating: 4.0
LP Ob;: CLS-LP-019*01 Source: NEW

CogLevel: LOW Category 8:
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67. LOCA conditions exist on Unit One. CREV has failed to auto start and the CRS has

ordered CREV to be manually started per the Hard Card.

Which one of the following identifies:
(1) the action(s) required to start the CB Emerg Recirc Fan and
(2) the desired position indication for the CB Emerg Recirc Damper (VA-2J-D-CB)?

A. (1) Place the CB Emerg Recirc Fan control switch on Unit Two XU-3 panel to On
(2) Green

B¥ (1) Place the CB Emerg Recirc Fan control switch on Unit Two XU-3 panel to On
(2) Red

C. (1) Simultaneously place both Units' CB Emerg Recirc Fan control switches on their
respective XU-3 panel to On
(2) Green

D. (1) Simultaneously place both Units' CB Emerg Recirc Fan control switches on their
respective XU-3 panel to On
(2) Red




P

Feedback

K/A: G2.01.31

Conduct of Operations

Ability to locate control room switches, controls, and indications, and to determine that they
correctly reflect the desired plant lineup.

(CFR: 41.10/45.12)

RO/SRO Rating: 4.6/4.3

Objective: CLS-LP-37, Obj 12d
Explain the following:
d. How to place the Control Room Ventilation system in Recirculation Mode.

Reference:
00P-37

Cog Level: Comprehensive

Explanation:

The controls for the CREV system are on U2 only. Indication for the CREV System is on both units. The
emergency recirc damper will open when the fan is started and the open indication is red. The normal
makeup damper closes on starting the fan in which the closed indication is green.

The Control Building Mechanical Equipment Room Vent Fans can only be stopped by simultaneously
placing both Units' control switches in OFF.

Distractor Analysis:
Choice A: Plausible because the control switch is located on U2, but the recirc damper will open which is
red. The normal makeup damper closes which is a green indication.

Choice B: Correct answer, see explanation.

Choice C: Plausible because the CB Mechanical Equipment Room Vent Fans can only be stopped by
simultaneously operating both Units' control switches and the normal makeup damper closes
which is a green indication.

Choice D: Plausible because the CB Mechanical Equipment Room Vent Fans can only be stopped by
simultaneously operating both Units' control switches and the recirc damper does open which is
a red indication.

SRO Only Basis: N/A



Notes

53.2 Procedural Steps

NOTE:

NOTE:

NOTE:

NOTE:

Indications for the Control Building Ventilation System are located on Panels
XU-3 on both units.

Controls for the Mechanical Equipment Room Ventilation Fans and the
Cantrol Building Wash Room Exhaust Fan are on XU-3 on Units 1 and 2.

Cantrols for the Control Building Emergency Recirculation Fans are on Panel
XU-3 on Unit 2.

Cantrols for the Cable Spread Room ventilation fans are on Panel XU-3 for
the respective unit.

0OP-37

Rev. 57 Page 15 of 69

PLACE ONE OF THE CB EMERG RECIRC FANS, 2A(B}-ERF-CB, IN ON.
ENSURE CTL RM NORM MU AIR DMPR, 2L-D-CB, CLOSES.

ENSURE CB EMERG RECIRC DAMPER, YA-2J-D-CB, OPENS.

NOTE:

The Control Building Mechanical Equipment Room Vent Fans can be
stopped only by simultaneously placing both Units' control switches in OFF.

Categories

K/A:

RO Rating:
LP Obj:
Cog Level:

G2.01.31 Tier / Group: T3
4.6 SRO Rating: 4.3
37-12 Source: NEW
HIGH Category 8:
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Feedback

KA. G2.01 .39
Conduct of Operations

Knowledge of conservat'we decision making practices.
(CFR: 41.10 /435 145.12)

Objective: CLS-
24. Explain the following regarding OPS—NGGC-t 306 Reactivity N\anagement Program:
§. The procedura\ reqwrements for pos'\t'ron'\ng intermediate control rods.

Reference.
001-01.02 Section 5.10 Conservative Decision Making and Reactivity Management,
OPS-NGGC-1 306 Section 914

Cog Level High

Exp\anat'ron: Control rod man'rpu\at'rons within the guidance of Attachment 1 are conservativé decisions.
per 001-01 02, directs that when @ control rod is moved four notches of more to an intermediate position
(between 02 and 46) the contro! rod should e stopped at the notch pefore the intended final position then
single notched 10 the final position. When @ rod is beingd moved three notches of less, the rod should be
single notched the entire move. Moving 2 rod from 24 to 18 is three notches therefore the rod should beé

)

(such as an ATWS) or when singlé notching would violaté thermal limits as determined by the Reactor
Engineer. The conditions of the question do not constitute an emergency put an abnormal condition.
Waiving the requirements of Reactivity Management to prevent a reactor scram constitutes @
non-conservat'\ve decision

Distractor Analysis:

Choice A plausible pecause since attachment 1 allows continuous insertion to either full in of full out but
not under the given conditions.

Choice B: Correct Answer
Choice C: plausible pecause since attachment 1 allows continuous insertion to the notch prior 0 the
intended position when moving fouf or more notches. in the given conditions the rod is only

being moved 3 notches.

Choice D: plausible pecause since attachment 1 rod movement gu'rde\'\nes may be waived during an
emergency-

SRO Only Basis: WA



-

Notes

This procedure defines the Reactivity Management Program for the NGG by outlining
the responsibilities of key positions invalved in reactivity management as well as those
programs established which implement a conservative philosophy of reactor operation
such that the integrity of the reactor core is assured. [R13 - SOER 941,
Recommendation 1]

NOTE: The guidance of Steps C.2.i.12& 13 is waived during emergency conditions
or when the Reactor Engineer, with Shift Manager concurrence, has
determined that notch operation will result in thermat limits challenges.

12)  When moving a control rod four notches or more, stops oné notch
short, then single notches to final position unless contral rod is going
to position “48” (full out).

13) Whenmoving a control rod three notch or less, performs separate
single notch moves.

0O1-01.02

Rev. 68

Page 27 of 45

-

Categories

K/A: G2.01.39 Tier / Group: T3
RO Rating: 3.6 SRO Rating: 4.3
LP Obj: CLS-LP-201-D*24F Source: PREV
CogLevel:  HIGH Category 8: Y



69. Which one of the following identifies where the Electric Fire Pump can be started from?

The Electric Fire Pump can be started locally:
A. ONLY.

B¥ and at the Unit One RTGB ONLY.

C. and at the Unit Two RTGB ONLY.

D. and at either Unit One or Unit Two RTGBs.

Feedback

K/A: G2.02.04

EQUIPMENT CONTROL

(multi-unit license) Ability to explain the variations in control board/control room layouts, systems,
instrumentation, and procedural actions between units at a facility.

(CFR: 41.6/41.7/4110/45.1/45.13)
RO/SRO Rating: 3.6/3.6

Objective: None

Reference:

0OP-41, Revision 101, Page 18, Section 8.3
SD-41, Revision 8, Page 28, Section 3.2.2

Cog Level: Low

Explanation:
Ability to explain the variation is identifing the difference in location of the controls.

The Electric Fire Pump can be started

1. Automatically (Low system pressure)

2. Manually from the Control Room (Panel XU-69 which is only located on Unit One)
3. Manually from local control panel.

Distractor Analysis:
Choice A: Plausible because the majority of License Operator simulator training is performed on U2
simulator which does not have Panel XU-69.

Choice B: Correct Answer

Choice C: Plausible because controls would exist on Unit Two however they do not. This is a difference
between Units

Choice D: Plausible because controls would exist on Unit Two however they do not. This is a difference
between Units

SRO Only Basis: N/A



Notes

3.2.2

3.23

Electric Fire Pump

Contral power for the Electric Fire Pump local panel is provided from the 4160 V feed
{E-2 or E-4) through transformers. When the control panel is energized, the pump is
in the AUTO mode of operation and will start when fire system pressure is
approximately 105 psig. Once the pump starts, it will continue o run until manually
stopped at the local control panel. A local "manual start” button will also start the
pump. Once siarted, the pump will run untit manually stopped.

There is a safety interiock in the Eleciric Fire Pump local panel that will not aliow
power to the Electric Fire Pump If either of the front upper or lower high voltage
access panels are open or improperly secured closed.

A pilot famp on the confrol panel and one in the control room lights whenever voliage
appears on the load side of the circuit breaker and indicates that power is available at
the controlier.

The electric fire pump may also he started from the Fire Protection panel XU-69 in the
Control Room. The remote start push button starts the pump without supervision of
the pressure switch and the pumip will run until manually stopped at the local panal.

Alarms are provided on Annunciator Panel UA-37:

s MWT BLDG ELEC FIRE PUMP RUNNING - initiated by (PS-1871 at 105 psig =
10 psig and lowering)

+ ELEC FIRE PUMP FAIL TO RUN

Electrical power for the electric fire pump P-2 is supplied from hus E-2 (CB-8H7} and
from bus E-4 (CB-AL3}. The two feeders terminate at Transfer Switch {LG-5) located
adjacent to the Water Treatment Building. Upon loss of power from the normal
source {E-2), a manual transfer switch is available to transfer to the allemate source
{E-4).

Diesel Fire Pump

The Diesel Fire Pump, P-1, local cantrol panel is equipped with a five-position
selecfor switch {OFF, MANUAL START A, MANUAL START 8, TEST, AUTO) and
two manual push buttons (MANUAL START and RESET).

With the selector switch in AUTO, the pump will start when system pressure drops to
approximately 90 psig. Cnce started, the engine will continue to run until manually
stopped or automatically stopped by engine overspeed. There are no other
automatic shutdowns.

The pump may also be started by placing the control switch to MANUAL A or
MANLIAL B and depressing the MANUAL START pushbutton. The selection of
MANILAL A or MANUAL B selects the battery that will crank the diesel until it fires.

[SDM

] Rev 2 I 280f 80|

Categories

K/A:

RO Rating;:
LP Obj:
Cog Level:

G2.02.04 Tier / Group: T3

3.6
NONE
LOW

SRO Rating: 3.6
Source: BANK
Category 8:



70. Which one of the following describes the bases for the Minimum Critical Power Ratio

(MCPR) Safety Limit?

The MCPR Safety Limit ensures that during normal operation and during
Anticipated Operational Occurrences.

A. 17% cladding oxidation does not occur
B. a coolable core geometry is maintained
C. cladding plastic strain remains less than 1%

Dv at least 99.9% of the fuel rods do not experience transition boiling

Feedback

K/A: G2.02.25

EQUIPMENT CONTROL

Knowledge of the bases in Technical Specifications for limiting conditions for operations and
safety limits.

(CFR: 41.5/41.7/43.2)
RO/SRO Rating: 3.2/4.2

Objective: CLS-LP-200-B*03
03. State each TS Safety Limit and discuss the basis for each of the Safety Limits.

Reference:
U2 TS Bases

Cog Level: Low

Explanation:

Requires knowledge of TS Safety Limit Bases and the ability to distinguish between Safety Limits and
Operating Limits. The MCPR fuel cladding integrity SL ensures that during normal operation and during
AQQ s, at least 99.9% of the fuel rods in the core do not experience transition boiling.

Distractor Analysis:
Choice A: Plausible because since this is ECCS acceptance criteria.

Choice B: Plausible because since this is ECCS acceptance criteria.

Choice C: Plausible because since this is the basis for the LHGR limit.

Choice D: Correct Answer.

SRO Only Basis: N/A

Notes




Reactor Core SLs
B2.11

B20 SAFETY LIMITS (5LS)

B211 Reactor Core Sls

BASES

BACKGROUND

SLs ensure that specified acceptable fuel design limits are not exceeded
during steady state operation, normal eperational fransients, and
anticipated operational occurrences (AQ0s).

The fuel cladding integrity SL is set such that no fuel damage is
calculated to accur if the limit is not violated. Because fuel damage is not
directly observable, a stephack approach is used to establish an SL, such
that the MCPR is not less than the limit specified in Specification 2.1.1.2,
MCPR greater than the specified limit represents a conssrvative margin
relative to the conditions required to maintain fuel cladding integrity.

The fuel cladding is one of the physical barriers that separate ths
radicactive materials from the environs. The integrity of this cladding
barrier is related to its relative freedom from perforations or cracking.
Although some corrosion or use related cracking may occur during the lifs
of the cladding, fission product migration from this source is incrementally
cumulative and continuousty measurable. Fuel cladding perforations,
however, can rasult from thermal stresses, which accur from reactor
operation significantly above design conditions.

While fission product migration from cladding perforation is just as
measurable as that frony use related eracking, the thermally caused
cladding perforations signal a threshold beyond which still greater thermal
stresses may cause gross, rather than incremental, dadding
deterioration. Tharefore, the fuel cladding SL is defined with a2 margin to
the conditions that would produce onset of transition boiling ii.e.,

MCPR = 1.00). These conditions represent a significant departure from
the condition intended by design for planned operation. The MCPR fuel
cladding integrity St. ensures that during normal operation and during
ADQs, at least 99.9% of the fuel rods in the core do not experience
fransition boiling.

fcontinued}

Brunswick Unit 2

B2.1.1-1 Revision Mo. 30 |
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LHGR
B322

B 32 POWER DISTRIBUTION LIMITS
B323 LINEAR HEAT GENERATION RATE (LHGR)

BASES

BACKGROUND

The LHGR is a measure of the heat generation rate of a fuet rod in a fuel
assembly at any axial location. Limits on the LHGR are specified o
ensure that fuel design fimite are not exceeded anywhers in the core
during normal operation, including anticipated operational cccumences
{ADOs). Exceeding the LHGR limit could potentially result in fuel damage
and subsequent release of radioactive materials. Fuel design limita are
specified to ensure that fuel system damage, fuel rod failure or inability to
cool the fuel does not occur during the anticipated operating conditions
identified in References 1 and 2.

For GNF fuet, LCO 3.2.1 *AVEARGE PLANAR LINEAR HEAT
GENERATION RATE (APLHGR)' ensures that the fuel design fimits are
not exeeeded during normal operation and anticipated operational
OCCUTEnces.

APPLICABLE

The analytical methods and assumptions used in evaluating the fus!

SAFETY AMALYSES system design are presented in References 1and 2. The fuel assembly

is designed to ensure (in conjunction with the core nuclear and thermal
hydraulic design, plant equipment, instrumentation, and protection
system) that the fuel damage will not result in the releass of radipactive
malerials in excess of the guidelines of 10 CFR, Parte 20, 50, and S0.57.
The mechanisms that could cause fusl damage during normat operations
and operational fransients and that are considered in fuel evaluations are:

a. Rupture of the fuel rod cladding caused by strain from the relative
expansion of the UO: pellet; and

b. Severe overheating of the fuel rod cladding caused by inadequate
cooling

A value of '13% plastic strain of the fuel cladding has been defined as the
limit helew which fuel damage caused by overskraining of the fuel
cladding is not expected fo oeeur {Ref. 3).

Fuel design evaluations have been performed and demonstrate that the
1% fuel cladding plastic strain design limit is not exceeded during
continuous operation with LHGRs up to the operating limit specified in the
COLR. The analysis also includes allowances for short term transient
operation above the operating limit to account for AQCOs.

{eontinued}

Brunswick Unit 2

B3.23-1 Revision Na. 82




PURPOSE RADIOACTIVE RELEASE FROM
THE PLANT WITHIN LIMITS
FAILURE FUEL CLADDING GROSS CLADDING FUEL CLADDING
CRACKING DUE FAILURE DUE TO CRACKING DUE TO
MECHANISM TO HIGH STRESS LACK OF COOLING LOSS OF COOLING
DECAY HEAT AN LOSS OF
CAUSE OF o STORED HEAT BOILING AROUND |
FAILURE FOLLOWING LOCA CLADDING
Ml 1% PLASTIC CLAD BOILING
(LZlO NTEI)'I\JT(I;ON Sc%'&ﬁé‘ TEM&%’;QTURE TRANSITION
LOCAL FUEL AVERAGE FUEL
TOTAL FU
MEASURED PN POUER Pt PORER OB P
LIMITING FULL LOCA TRANSIENT
OPERATION POWER OPERATION
Ilglll‘\\/lf'\l’ﬂl\'\/llcE;TER LHGR APLHGR CPR
CALCULATED FLPD MAPRAT MFLCPR
PARAMETER <10 <10 <10
Categories
K/A: G2.02.25 Tier / Group: T3
RO Rating: 3.2 SRO Rating: 4.2
LP Ob;j: CLS-LP-200-B*03 Source: NEW
CogLevel: LOW Category 8:



71. Unit Two startup is in progress when the operating CRD Pump trips.

The following plant conditions exist:

CRD pumps Unavailable

Reactor Pressure 850 psig

Charging header pressure 875 psig

CRD ACCUM LO PRESS/HI LEVEL In alarm

Control Rod 18-19 Full core display Amber Accumulator light is lit
Control Rod 18-19 Full core display Red Full Out light is lit

Which one of the following describes the required action?
Ay Immediately insert a manual reactor scram.

B. Wait 20 minutes with no CRD Pump in service and then insert a manual reactor
scram.

C. Wait for AO confirmation that the accumulator alarm is due to low pressure and
then insert a manual reactor scram. :

D. Immediately insert a manual reactor scram when a second accumulator alarm is
received on the full core display.




Feedback

K/IA: G2.02.39

EQUIPMENT CONTROL

Knowledge of less than or equal to one hour Technical Specification action statements for
systems.

(CFR: 41.7/41.10/43.2/45.13)
RO/SRO Rating: 3.9/4.5

Objective: CLS-LP-008-B*10
10. Given plant conditions, determine proper operator actions if no CRD pumps are operating.

Reference:
Unit 2 Tech Spec 3.1.5 (Control Rod Scram Accumulators), Condition D

Cog Level: High

Explanation:

Immediate scram required by Tech Spec 3.1.5, Conditions C & D.

The reactor must be immediately scrammed if either the Required Action and associated Completion
Time associated with loss of the CRD charging pump (Required Actions B.1 and C.1) cannot be met. This
ensures that all insertable control rods are inserted and that the reactor is in a condition that does not
require the active function (i.e., scram) of the control rods.

Scram also required by supplemental actions of 0AOP-02.0.

Distractor Analysis:
Choice A: Correct Answer

Choice B: Plausible because with reactor pressure > 950 psig combined with charging header pressure
< 940 psig, 20 minutes is allowed for restoration of charging water header pressure.

Choice C: Plausible because accumulator alarm could be due to High water level which would still provide
for sufficient accumulator pressure to fully insert the control rod. Revision 12 of 2A0P-02.0
provided guidance on time frame to IMMEDIATELY insert a manual scram upon receipt of the
first HCU low pressure alarm (A-07 6-1, confirmed by amber light on Full Core Display).

Choice D: Plausible because waiting for the second accumulator is applicable to reactor pressures
> 950 psig for restoration of charging water header pressure.

SRO Only Basis: N/A

Notes

a. IF reactor pressure is less than 950 psig (e.g., ]
during startup or shutdown evolutions), AND CRD
pressure CANNOT be restored to greater than or
equal to 940 psig with either CRD Pump, THEN
upon receipt of the first HCU low pressure alarm
(A-07 6-1, confirmed by amber light on Full Core
Display) IMMEDIATELY INSERT a manual
reactor SCRAM immediately.

b. IF reactor pressure is greater than or equal to 950 1
psig, AND two or more HCU low pressure alarms
(A-07 6-1) are received (confirmed by amber light
on Full Core Display), THEN ENSURE CRD
pressure is restored to greater than or equal to
940 psig within 20 minutes.



0AOP-02.0

Rev. 18

Page 4 of &

ACTIONS {continued)

Ceontrel Rod Scram Accumulators

3158

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. Two or more control rod B.1 Restore charging water 20 minutes from
scram accumulators header pressune io discovery of
inoperable with reacter = 940 psig. Condition B
steam dome pressure congcurrent with
2 350 psig. charging water

header pressure
< 940 psig
AND
B.2.1 NOTE
Cnly applicable if the
associated control rod
scram time was within the
limits of Table 3.1.4-1
during the last scram fime
Surveillance.
Declare the associated 1 hour
confrol rod scram fime
“slow."
k53
B.2.2  Declare the associated 1 hour
control rod inoperable.
{confinued)

Brunswick Unit 2

3.1-18

Amendment Mo, 233
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Contrel Rod Scram Accumulaiors

315
ACTIONS {continued)
CONDITION REQUIRED ACTIONM COMPLETION TIME
C. One or more control rod C.1 Yerify all control rads Immediately upon
seram accumulators associated with inoperable |discovery of
inoperable with reactor accumulators are fully charging water
steam dome preseure inserted. header pressure
< 950 psig. < 940 psig
AND
cz Declare the associated 1 hour
control rod inoperabie.
D. Required ActionB.1orC.1 |D.1 NOTE.
and associated Completion Mot applicable if all
Time not met. inoperable conirol rod
scram accumulators are
associated with fully
inserted control rods.
Manually scram the reactor. |Immediately
SURVERLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.51 Yerify each control rod scram accumuiator pressure is |7 days

= 940 psig.

Brunswick Unit 2

317

Amendment No. 233

Categories

K/A: G2.02.39 Tier / Group: T3

RO Rating: 3.9 SRO Rating: 4.5

LP Obj: CLS-LP-008-B*10 Source: BANK
Cog Level: HIGH Category 8: Y



72. The Hz Flow Controller, HWCH-FIC-5713, fails high on Unit Two while operating at
55% power.

Which one of the following identifies the impact this failure will have on plant radiation
levels (assume HWC remains in service) and the reason for this impact?

The Main Steam Line Radiation Monitors will indicate (1) duetothe _(2) .

A. (1) lower
(2) reduced production of Nitrates (NOs)

B. (1) lower
(2) reduced production of Ammonia (NH3)

C. (1) higher
(2) increased production of Nitrates (NO3)

Dv (1) higher
(2) increased production of Ammonia (NH3)




Feedback

K/A: G2.03.14

Radiation Control

Knowledge of radiation or contamination hazards that may arise during normal, abnormal, or
emergency conditions or activities.

(CFR: 41.12/43.4/45.10)
RO/SRO Rating: 3.4/3.8

Objective: CLS-LP-59*14

14. Explain why background radiation levels outside primary containment increase when the HWC
System is placed in service.

15. State the parameter used for the reactor power level reference input to the hydrogen
injection flow controller, and explain why it is used.

Reference:
SD-59, Revision 14, Page 8, Section 1.3.2

Cog Level: Low

Explanation:

The implementation of Hydrogen Water Chemistry (H2 injection) alters the Nitrogen-16 carryover ratio.
The net production of Nitrogen-16 is not influenced by Hydrogen injection. The excess Hydrogen injected
into the reactor coolant creates the driving force to shift the Nitrogen-16 distribution ratio, resulting in a
larger fraction of the Nitrogen-16 forming volatile Ammonia and a smaller fraction forming Nitrites and
Nitrates. This additional volatile Ammonia is then carried over in the reactor steam resulting in higher
background radiation levels. Any increase in Hydrogen injection rates will result in a proportional increase
in background radiation levels and vice-versa.

Distractor Analysis:

Choice A: Plausible because lower reactor power level would normally lower MSL rad monitor and at
lower reactor power levels, production of Nitrates (NO3) does reduce but does not impact MSL
rad levels.

Choice B: Plausible because lower reactor power level would normally lower MSL rad monitor and at
lower reactor power levels, production of Ammonia (NH3) does reduce but the excess H2 shifts
to produce more.

Choice C: Plausible because MSL rad monitors will indicate higher and at lower reactor power levels,
production of Ammonia (NH3) does reduce but the excess H2 shifts to produce more.

Choice D: Correct Answer

SRO Only Basis: N/A

Notes

FIVRL 35 1EINUVED O [HACED D SeEvIUE,
1.3.2 Radiological Implications Of Hydrogen Water Chemistry Control

The primary source of background ragiation levels during reacior
operation, near steam lines outside the Primary Containment, is
attributed to the decay of Nitrogen-16 {N'%). N'® has a half-ife of
7.1 seconds and decays with the emission of 3 high-energy gamnia
{G.1 Mev).

80-58 Rev. 14 Page 7 of 55
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The major sources of Nitogen in & BVWR are from Oxygen-16 and from
the leakage of nitrogen based chemical comipounds from the RWCU
and Condensate demineralizers. Oxygen-16 forms Nitrogen-16 via a
neutran-proton reactian.

(0‘35 +;n__::_ N‘us + p)

¥hen using normal water chemistry methads {i.e., without Ha injection),
a major portion of the Nitrogen-16 present in the reactor coolant
combines with the free Oxygen to form water-soluble Nitrites (NO:z) and
Niirates {NG3). These compounds are circulated through the reacior
coolant systems and are ulimately removed by the RWCU System. A
smaller fraction of the Nitrogen-15 is carried over in the steam in the
form of Nitrogen gas (Nz) and Ammonia (NHs) and is the pradominate
contributor to background radiation levels.

The implementation of Hydrogen Water Chemistry {H, injection) alters
ihe Nitrogen-16 carryover ratio. The net production of Mitnogen-16 is not
influenced by Hydmogen injection.

The excess Hydrogen injected info the reactor cootant creates the
driving force to shift the Nitrogen-16 distribution ratio, resulting in a
larger fraction of the Nitrogen-16 forming volatile Ammonia and a
smaller fraction forming Nitrites and Nifrates. This additional volatile
Ammonia Is then carried over in the reactor steam resulting in higher
background radiation levels. Any increase in Hydrogen injection rates
will result in a proportional increase in background radiation levels and
vise-versa.

High injection rates during normal operation have impacted BNP's
accumulated radiation exposure to such an extent that shielding has
been installed to minimize the “shine” from the Turbine Building 70'
elevation to outlying buildings. Essentially, a roof has heen huilt over
each MSR using the cutside Turbine Building wall and the wall hebwveen
the High Pressure Turbine and the Main Generator for support.
Structural steel between the Moisture Separator Reheaters {(MSR} and
the turbines serves as interior support to this roof, which covers the
MSRs and the crossover piping. Carbon sieel plates make up the roof
and are removable, allowing access for maintenance. Additionally, a

4' niasonry wall {originally temporary shielding) has been instalied on
the East and West walls outhoard the M3SRs where the slevation af the
Crossover piping exceeds the concrete shielding wall. The M3Rs, Main
Turbines and crossover piping account for up fo 80% of the occupational
radiation exposure due to Hydrogen Water Chemistry.
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K/A: G2.03.14 Tier / Group: T3
RO Rating: 34 SRO Rating: 3.8
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CogLevel: LOW Category 8: Y



Which one of the following identifies the current Drywell radiation level?

A.

~20 R/h

~200 R/h

~1000 R/h

~10000 R/h




Feedback

K/A: G2.03.15

Radiation Control

Knowledge of radiation monitoring systems, such as fixed radiation monitors, portable survey
instruments, personnel monitoring equipment, etc.

(CFR: 41.12/43.4/45.9)

RO/SRO Rating: 2.9/3.1

Objective: CLS-L.P-11.1*03a

3. Describe the function/operation of the following:
a. Drywell High Range Radiation Monitors

Reference:
SD-11.1 Section 2.5

Cog Level: Low

Explanation:

Drywell high range area monitors provide indications of gross fuel failure and are used to determine
emergency plan emergency action level associated with abnormal core conditions. With the function
switch in the E1-E4, meter readings are taken from the lower scale between 10 - 10000 R/h. Current
indication of 200 R/h

Distractor Analysis:
Choice A: Plausible if function switch is not taken into account would be 20 R/h.

Choice B: Correct answer
Choice C: Plausible if read directly off the upper scale
Choice D: Plausible if read off the upper scale and adjusted by a factor of 10 for function switch position.

SRO Only Basis: N/A



Notes

FIGURE 11.1-5
DRYWELL HIGH RANGE RADIATION MONITOR CONTROL/TRIP UNIT
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Categories
K/A: G2.03.15 Tier / Group: T3
RO Rating: 2.9 SRO Rating: 3.1
LP Ob;: CLS-LP-59*14 Source: NEW

Cog Level: LOW Category 8:
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74. Which one of the following Reactor Building radiation annunciators requires entry into

RRCP, Radioactivity Release Control Procedure?
A. AREA RAD RX BLDG HIGH

Bv¥ RX BLDG ROOF VENT RAD HIGH

C. PROCESS RX BLDG VENT RAD HIGH

D. PROCESS RX BLDG VENT RAD Hi-HlI

Feedback

K/A: G2.04.01
Emergency Procedures / Plan
Knowledge of EOP entry conditions and immediate action steps.

(CFR:41.10/43.5/45.13)
RO/SRO Rating: 4.6/4.8

Objective: LOI-CLS-LP-300-N*002
2. Given plant conditions, determine if OEOP-04-RRCP should be entered.

Reference:
RRCP

Cog Level: Low

Explanation: Brunswick does not have any immediate operator actions in any EOP.

Annunciator requires immediate operator action of entry into RRCP. RRCP provides guidance to the
operator for minimizing off-site radioactivity releases up to and including events involving substantial
degradation of all of the fission product barriers (e.g., fuel, fuel clad, reactor vessel pressure boundary,
primary containment, and secondary containment).

RRCP and SCCP are used concurrently to control releases from primary systems. This procedure
controls non-primary system releases through actions incorporated in the non-PSTG legs of the
procedure.

Distractor Analysis:
Choice A: Plausible because SCCP entry would be appropriate.

Choice B: Correct Answer
Choice C: Plausible because is easily confused with the roof vent alarm and is a SCCP entry condition.

Choice D: Plausible because this annunciator provides indication of Secondary Containment auto
isolation setpoint and is easily confused with the roof vent alarm.

SRO Only Basis: N/A

Notes




RADIOACTIVITY RELEASE
CONTROL

i Y
’
/  ENTRY CONDITIONS:

* MAIN STEAM LINE
RAD HIANNUN SETPOINT
EXCEEDED (UA-23,2- )

* PROCESS OFF-GAS RAD
HIANNUN SETPOINT
EXCEEDED {UA-03,5- 2)
{SJAE)

* RXBLDG ROOF VENT RAD
HIGHANNUN SETPOINT
EXCEEDED {UA-03,2-3)

* TURB BLDG VENT RAD
HIGHANNUN SETPOINT
EXCEEDED {UA-03,3- 3}

% PROCESS OG VENT PIPE
RAD HI ANNUN SETPOINT
EXCEEDED (UA-03,5- 4)
(STACK)

% SERVICE WTR EFFLUENT
RAD HIGH ANNUN
SETPOINT EXGEEDED
{UA-03,5- 5)

% ANY UNMONITORED
OFF- SITE RADIOACTIVITY
RELEASE

* CALCULATED DOSE RATE
LIMIT OF *NOBLE GAS
INSTANTANEOU S RELEASE

" RATE DETERMINATION” ;
\ {E&RC- 2020) EXCEEDED
/

] RR-2

RR-1




e

SECONDARY CONTAINMENT
CONTROL
PROCEDURE

SCCP-1
{ 4
! ENTRY CONDITIONS \

% AREATEMP ABOVE
THE MAX NORM
OPERATING VALUE
TABLE 1

% ARE DIFFERENTIAL
TEMP ABOVE THE
MAX NORM OPERATING
VALUE TABLE2

% SECONDARY CTMT
INTEGRITY IS REQUIRED
AND REACTOR BLDG
PRESS CANNOT BE
MAINTAINED NEGATIVE

* REACTOR BLDG
VENTILATION EXHAUST
RADIATION LEVEL
EXCEEDS 3 mR/HR

* AREARADIATION LEVEL
ABOVE THE MAX
L NORM OPERATING
VALUE TABLE 3

% HPC|, RHR, OR
CORE SPRAY
ROOM WATER LEVEL
EXCEEDS 6 INCHES
ABOVE FLOOR !v'
TABLE 4 {

———



Unit 2
APPUA-03 2-3
Page 1 of 1

RX BLDG ROOF VENT RAD HIGH

AUTO ACTIOMS
NOME
CAUSE

1. High noble gas concentration in the Reactor Building vent exhaust.
2. Circuit malfunction.

OBSERVATIONS

1. The Reactor Building Roof Yent Radiation Monitor, CAC-AQH-1264-3, on Panel
XU-55, is in alarm.
2. The 1284 chart recorder is trending upward.

ACTIONS

1. Enter EOP-04-RRCP, Radioactivity Release Control, and execute concurrently
with this procedure.

2. i steam leaks in the Reactor Building are causing local area radiation levels or
ambient temperatures to increase, enter EOP-03-SCCPR, Secondary Containment
Control, as appropriate.

3. Refer to ACP-05.0, Radicactive Spills, High Radiation, and Airsome Activity.

4. if a circuit malfunction is suspected, ensure that a Trouble Tag is prepared.

DEVICE/SETPOINTS

Rad Monitor CAC-AQH-1254-3 Variable {contact EQRC for current
setpoint)

POSSIBLE PLANT EFFECTS

1. Possible release to environs.

2. This annunciator is reguired to be operable to support reacter building ventilation
radiation menitor operability; annunciator inoperability will result in a Reguired
Compensatory Measure.

REFEREMCES

{1-8353-31

E0P-04-RRCP, Radioactivity Release Control

A0P-05.0, Radicactive Spills, High Radiation, and Airborne Activity
EOP-03-5CCP, Secondary Containment Control

PM 92-017, Reactor Building Roof Vent Monitor

CPCMT32and 7.3.7

R ol

2APP-UA-03 Revy. 48 . Page 19 of 83 ]




AREA RAD RX BLODG Hi3H

AUTO ACTIONS

MNONE
CAUSE
1. High radiation tevel in one or more of the following areas:
a. Core Spray Pump Room 24 {channsi 15).
b. Core Spray Pump Room 28 (channs! 18).
c. RHR Heat Exchanger and Pump Rooem 24 {channet 1 7L
d. RHR Heat Exchanger and Pump Room 2B {channei 18).
e. Reactor Building air lock {channel 18).
f. Drywell entrance (channel 20).
g. Decontamination reom {channel 22},
h. Equipment eniry {channsl 23).
i Reactor Building sample station {channe! 24).
j. Reactor Building air lock {E1 50') ichanne! 25).
k. Spent fuel pool ceoling system (channel 30).
2. Transfer of either units RWCU backwash receiving tank to Radwaste {Channe!
25}
3. Circuit malfunction.
OBSERVATIONS
1. Affected ARM indicator and trip until Upscale light iluminated on Panel
H12-P&00.
ACTIONS

1. Refer to EGP-03-SCCP, Table 3; enter EQOP-03-SCCP as appropriate.
2. Refer to ACP-05.0, Radioactive Spifls, High Radiation, and Airbome Activity.
3. If & circuit maifunction is suspected, ensure that a Trouble Tag is prepared.

DEVICE/SETPOINTS

Channel 15 K2 Retay
Channel 1§ K2 Relay
Channel 17 K2 Relay
Channel 18 K2 Refay
Channel 13 K2 Relay
Channel 20 K2 Refay
Channel 22 K2 Relay
Channel 23 K2 Relay
Channel 24 K2 Relay
Channei 25 K2 Relay
Channel 30 K2 Relay

20 mRéhr
20 mRéhr
20 mRfhr
20 mRéhr
20 mRshr
20 mRfhr
20 mRfhr
20 mRshr
20 mRéhr
20 mRfhr
50 mRShr

25PP-UA-83
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Unit 2
APP UA-0335
Page 1 of 1

PROCESS RX BLDG WENT RAD HI-HI
AUTO ACTIONS

Reactor Building ventifation system trips and isolates.
Standby gas treatment trains start.

if open, the inboard and outboard primary containment purge and vent valves
close.

4. PASS5 sample valves o torus closs.

Rall

1. High airborne activity levels in the Reactor Building exhaust plenum.
2. Circuit malfunction.

OBSERVATIONS
1. Reactor Building exhaust plenun rad monitor indicates greater than 4 mRihr on

Panel H12-P&08.
2. PROCESS RX BLDG VENT RAD HIGH (UA-03 4-5} alarm.

ACTIONS
1. Verify auto actions.
2. Referio ACP-05.0, Radioactive Spills, High Radiation, and Airbome Activiby.
3. Enter EOP-03-SCCP, Secondary Containment Contral.
4. Referio ECP-04-RRCP, Radiclogical Release Control; enter as appropriate.
- 5. If a circuit malfunction is suspscted, ensure that a Trouble Tag is prepared.

DEVICE/SETPOINTS

Rad Menitor D12-RM-KB03A/B 4 mRnr

POSSIBLE PLANT EFFECTS

1. Possible release to environs in excess of QDCM 7.3.7.
2. This annunciator is reguired to be operabls to support Rx Bldg ent Rad Monitor
operability; annunciator inoperability will result in a LCO.

REFEREMCES
1. LL-89353-35
2. ADP-05.0, Radicactive Spills, High Radiation, and Airborne Activity
3. EOP-G3-5CCP
4. EOP-04-RRCP
5. Technical Specifications 3.3.5.1, Table 3.3.6.1-1 Function 2d and 3.3.86.2, Table

3.3.6.2-1 Function 3
QDCM 737

@
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Unit 2
APP UA-D34-5
Page 1 of 1

PROCESS RX BLDG YENT RAD HIGH

AUTO ACTIONS

NOME

CAUSE

1. High airborne activity in Reactor Building ventilation exhaust plenum.
2. Circuit malunction.

OBSERVATIONS

1. Reactor Building Vent Rad Recorder D12-RR-RE0S Channs! A or B indicates high
radiation level.

2. Reactor Building Exhaust Plenum Rad Monitor Channel 4 or B indicates greater
than 3 mRhr on Panel H12-PB0G.

ACTIONS

1. Enter EOP-03-SCCP, Secondary Containment Contral.
2. Refer to AQP-DS.D, Radioactive Spills, High Radiation, and Airbome Activity.
3. i a circuit malfunction is suspacted, ensure that a Trouble Tag is prepared.

DEVICE/SETPQINTS

D12-RR-RE05 red or biack pen 3 mRéhr

POSSIBLE PLANT EFFECTS

1. Possible release 1o environs.

2. W airborne activity increases to 4 mRfhr, Reactor Building HYAC isolation, a Group
B isolation, dnpwell purge isolation, and initiation of the Standby Gas Treatment
System will occur.

REFERENCES
1. LL-9353 - 35
2. ADP-D5.0
3. EOR-D3-5CCP
4. Plant Modification 85-081
| 24pP-us-3 Rev. 46 Page 41 a1 63 |
Categories
K/A: G2.04.01 Tier / Group: T3
RO Rating: 4.6 SRO Rating: 4.8
LP Obj: LOI-CLS-LP-300-N*002 Source: BANK

Cog Level: LOW Category 8: Y



75. An ATWS has occurred on Unit One with the following plant conditions:

Reactor Water Level 130 inches (stable)

Injection Systems CRD

Reactor Power APRM downscale lights are illuminated
Control Rods 19 rods failed to insert

SRVs All closed

Suppression Pool Temp.  92°F
Which one of the following choices correctly completes the statement below IAW LPC?

Reactor Recirculation pumps __ (1) required to be tripped and the SLC Pumps
(2) _required to be started. ,

A¥ (1) are not
(2) are not

B. (1) are not
(2) are

C. (1) are
(2) are not

D. (1) are
(2) are




Feedback

K/A: G2.04.09

Emergency Procedures / Plan

Knowledge of low power/shutdown implications in accident (e.g., loss of coolant accident or loss
of residual heat removal) mitigation strategies.

(CFR: 41.10/43.5/45.13)

e.g. is an abbreviation for the latin phrase exempli gratia. When you mean "that is" use i.e. Since e.g.
indicates a partial list, it would be redundant to add etc. at the end of a list introduced by this abbreviation.
(from answerbag.com) The recirc pumps and SLC pumps are used for mitigation of the ATWS.

RO/SRO Rating: 3.8/4.2

Objective: CLS-LP-300-E*017
17. Compare and contrast the operator actions for emergency depressurization with an ATWS condition
present versus those with all control rods inserted.

Reference:
1(2)OP-, Revision , Page , Section

Cog Level: High

Explanation:

Reactor recirc pumps are evaluated during the ATWS and are tripped to reduce core flow thereby
reducing reactor power. If power is less than 2% then tripping the pumps is not required. SLC is injected
into the reactor to provide an alternate means of shutting down the reactor. It is required to be injected
prior to exceeding 110° F in the torus. With SRVs closed and temperature at 92 with no additional heat
load to the torus SLC injection is not required.

Distractor Analysis:
Choice A: Correct answer, see explanation.

Choice B: Plausible because recirc pumps are not required to be shutdown is correct and if the torus was
in jepordy of reaching 110 then this would be corect.

Choice C: Plausible because if power was greater than 2% the recirc pumps are required to be shutdown
is correct and the torus is not in jepordy of reaching 110 so this is corect.

Choice D: Plausible because if power was above 2% and the torus temperature in danger of reaching 110
then these actions would be correct.

SRO Only Basis: N/A

Notes




From 00I-37.5:

STEPS RC/Q-06 and RC/Q-07

s
e
" CAN
ves " REAGTOR POWER
BEDETERMINEO TOBE

LESS THAN -
Py f/"/

RCIQ. 06

[ TRIP BOTH REACTOR }
RECIRC PUMPS 1

g
l RGIQ- 07

STEP BASES:

If reactor power is less than 2%, the operator is routed around the step which directs
tripping both recirculation pumps.

Tripping the recirculation pumps from high reactor power effects a prompt reduction in
power. If boron injection is later required, three-dimensional model tests have
demonstrated that forced recirculation need not be maintained because natural
circulation flow provides adequate boron mixing. Tripping the recirculation pumps is
allowed in this step because the operator will have already run the speeds back, if
necessary, and the resulting changes will be significantly reduced.

If reactor power is below the APRM downscale trip setpoint, tripping the recirculation
pumps results in little, if any, reduction in reactor power since power is already near the
decay heat level. In this case, forced recirculation flow is permitted to continue for the
purpose of maximizing boron mixing should boron injection later be required.
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STEPS RC/Q-08 through RC/Q-10

. ‘,.r’\
" CAN

\
" REACTOR POWER NO
~__ BEDETERMINED TO BE
LESS THAN
s

2%

CAN

YES
—=<_| 8
TEMP REACHES
NIF

THE REACTOR BE SHUTDOWN
EFORE THE SUPPRESSION POOL

RC/Q-08

\ 4

( INITIATE 51.C

)

RCIQ- 10

STEP BASES:

If reactor power is above 2%, the operator is directed to inject boron. Thisis a
conservative action because with power above 2%, Suppression Pool temperature will
steadily increase towards 110°F. This also allows sufficient time for the Hot Shutdown

Boron Weight of baron to be injected. The exira

time may be needed since the

alternate systems used for boron injection require significantly more time to inject boron

should the SLC System fail. The SLC system is

initiated to shut down the reactor.

The Boron Injection Initiation Temperature is defined to be the greater of:

a. The Suppression Pool temperature at which initiation of a reactor scramis

required by Technical Specifications, or

b. The highest Suppression Pool temperature at which initiation of boron injection
using SLC will result in injection of the Hot Shutdown Boron Weight of boron
before Suppression Pool temperature exceeds the Heat Capacity Temperature

Limit.
Categories
K/A: G2.04.09 Tier / Group: T3
RO Rating: 3.8 SRO Rating: 4.2

LP Obj:
Cog Level:

CLS-LP-300-E*017
HIGH

Source: (451K
Category 8:



