ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Examination Outline Cross-reference: Level RO SRO
295001 Partial or Complete Loss of Forced Core Flow Circulation /1 & 4 Tier # 1 -
G2.1.7 (10CFR 55.41.5)

Ability to evaluate plant performance and make operational Group # 1
judgments based on operating characteristics, reactor behavior, and  k/a # 205001G2.1.7
instrument interpretation.

Importance Rating 4.4 | =

Proposed Question: # 1 ‘

Unit 1 is recovering from a trip of Recirc Pump 1A AND while executing the actions of 1-AOI-68-
1A, “Recirc Pump Trip/Core Flow Decrease OPRMs Operable,” the Unit Operator (UO) has just
reported that the RECIRC PUMP 1A DISCHARGE VALVE, 1-FCV-68-3, has been MANUALLY
opened.

The Balance of Plant (BOP) Operator then reports that Recirc Pump 1B has tripped AND the
Unit has entered Region | of the Power to Flow Map.

Which ONE of the following completes the statement?

For these conditions, the required action in accordance with 1-AOI-68-1A is to
A. insert a manual Reactor Scram.

B. commence a normal Reactor shutdown / cooldown.

C. close the Discharge Valve on the outlet of Recirc Pump 1B.

D. insert Control Rods on the “Shove Sheet” to exit Region | of the Power to Flow Map.

Proposed Answer: A

Explgnation A CORRECT: AOI-68-1A is entered; BOTH Recirc Pumps are now tripped.
(Optional): From this condition an immediate Rx Scram is directed iaw 1-AOI-68-1A.

B INCORRECT: Although this is a required action contained in 1-AOI-68-1A, it
is an IF/THEN, which is dependent upon the “IF” of a single Recirc pump
trip due to dual seal failure.

C INCORRECT: Although this is a required action contained in 1-AOI-68-1A, it
is an IF/THEN, which is dependent upon the “IF” of a single Recirc pump
trip.

D INCORRECT: Although this is a required action contained in 1-AOI-68-1A,
in this case it would be overridden by the dual Recirc pump trip actions.
Region | is an Immediate Exit Region, but in this case you would NOT wait
to manually drive Control Rods on the “Shove Sheet” (standard
terminology).

RO Level Justification: Tests candidate’s ability to evaluate plant performance, i.e., knowing the
status of Recirc Pump 1A and where they are in the recovery process and how the tripping of
Recirc Pump 1B impacts this recovery. The candidate must then make an operational judgment
based upon previous data.
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BFN Recirc Pump Trip/Core Flow Decrease | 1-A0I-68-1A
Unit 1 OFRMs Operable Rev. 0003
Page g of 12

4.0 OPERATOR ACTIONS

4.1 Immediate Actions
Mone
42 Subsequent Actions

(1]

IF both Recirc Pumps are tripped in modes 1 or 2, THEN

(Otherwise NiA)
[1.]  SCRAM the Reactor.

£3-005]

CAUTION

merc] Failure to restart Reactor Recirculation pumps in a timely manner may result in
exceeding the differential temperature limit for pump start and subsequently require plant
depressurization to avoid exceeding pressure-temperature limits for the reactor vessel. (ser

[1.2] RESTART affected Reactor Recirculation pumps. Refer

to 1-0l-68 Section 8.0.

[1.3] IF the AT between the Rx vessel bottom head
temperature and the moderator temperature precludes
restart of a Recirc pump, OR forced Recirculation flow
CANNOT be established for any reason, THEN

(Otherwise NA)

[1.3.1] INITIATE a plant cooldown to prevent exceeding
the pressure limit for the Rx vessel bottom head
temperature indicated on REACTOR VESSEL
METAL TEMPERATURE, 1-TR-56-4 pt. 10
(Panel 1-9-47) and based on Tech Specs Figure

3.4.9-1.

[1.32]  INFORM the Unit Supervisor, Tech Spec 3.4.1
requires the Reactor be D|ﬂCEC| in Mode 3 in
12 hours. REFER TO 1-GOI-100-12A and Tech

Specs 34.1.B.
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BFN Recirc Pump Trip/Core Flow Decrease | 1-AQI-68-1A
Unit 1 OPRMs Operable Rev. 0003
Page 7 of 12
4.2 Subsequent Actions (continued)
NOTE

1) Step 4.2[2] through Step 4.2[17.3] apply to any core flow lowering event.

2) Power To Flow Map is maintained in 0-T1-248, Station Reactor Engineer and on ICS.

[2]

IF a single Recirc Pump has tripped, THEN
CLOSE tripped Recirc Pump discharge valve.

IF Region | or Il of the Power to Flow Map is entered, THEN
(Otherwise N/A)

IMMEDIATELY take actions to insert control rods to less than
95.2% loadline AND REFER TO 0-Tl-464, Reactivity Control
Plan Development and Implementation.

RAISE core flow to greater than 45% in accordance with
1-01-68.

INSERT control rods to exit regions if NOT already exited AND
REFER TO 0-TI-464, Reactivity Control Plan Development and
Implementation.

NOTE

The remaining subsequent action steps apply to a single Reactor Recirc Pump trip.

[]

[71

MAINTAIN operating Recirc pump flow less than 48,600 gpm
in accordance with 1-0I-68.

meric] WHEN plant conditions allow, THEN, (Otherwise N/A)

MAINTAIN operating jet pump loop flow greater than
41 x 107 Ibm/hr (1-FI-68-46 or 1-FI-68-48). [c& siL517]
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Page 8 of 12
4.2 Subsequent Actions (continued)
CAUTION

The temperature of the coolant between the dome and the idle Recirc loop should be
maintained within 75°F of each other. If this limit cannot be maintained, a plant cool down
should be initiated. Failure to maintain this limit and NOT cool down could result in hangers
andfor shock suppressers exceading their maximum travel range. (G siL 251, 430 and §17)

[8] IF Recirc Pump was tripped due to dual seal failure, THEN

(Otherwise N/A)

[8.1] VERIFY TRIPPED, RECIRC DRIVE 1A{1B) NORMAL

FEEDER, 1-HS-37-17(14).

[5.2] VERIFY TRIPPED, RECIRC DRIVE 1A({1E)

ALTERNATE FEEDER, 1-HS-57-15(12).

[8.3] CLOSE tripped recirc pump suction valve using,
RECIRC PUMP 1A{1B) SUCTION VALVE,

1-HS-68-1(77).

[6.4] IF it is evident that 75°F between the dome AND the idle

Recirc loop cannot be maintained, THEN

COMMENCE plant shut down and cool down in

accordance with 1-GOI1-100-12A.

El NOTIFY Reactor Engineer to perform Reactor Recirculation
System Single Loop Operation, 1-SR-3.4.1(SL0O) AND to
refer to Station Reactor Engineer, 0-T1-2458 and Tech

Specs 2.4.1 as necessary.

[10] meric) WHEN the Recirc Pump discharge valve has been
closed for at least five minutes (to prevent reverse rotation of

the pump) @z sies17, THEN (NAA If Recire Pump was isolated in

Step 4.2[8])

OPEN Recirc Pump discharge valve as necessary to maintain

Recirc Loop in thermal equilibrium.
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Examination Outline Cross-reference: Level RO SRO

295003 Partial or Complete Loss of AC /6 Tier # 1 e

G2.1.27 (10CFR 55.41.7)

Knowledge of system purpose and/or function. Group # 1
KIA # 295003G2.1.27
Importance Rating 39 |

Proposed Question: # 2 |
Which ONE of the following completes the statement?

480 Volt Load Shed Logic receives a Common Accident Signal generated from _ (1) AND is
divisionalized on __(2)__ in regards to which board loads will actually be shed.

A. (1) RHR System instrumentation
(2) Unit1

B. (1) Core Spray System instrumentation
(2) Unit1

C. (1) RHR System instrumentation
(2) Unit3

D. (1) Core Spray System instrumentation
(2) Unit 3

Proposed Answer: D

Explanation A INCORRECT: See below for Part 1 on RHR vs. Core Spray. RHR and Core

(Optional): Spray have identical initiation signals, which lends to plausibility. Unit 1 and
2 share 480 Volt Load Shed Logic and are dependent upon each other to
function. This fact, in and of itself, lends plausibility to the logic being
divisionalized on a priority basis.

B INCORRECT: First part correct (see below). Second part incorrect but
plausible based on the premise discussed above.

c INCORRECT: First partincorrect for reasons discussed in ‘A’ above.
Second part is correct.

D CORRECT: (See attached excerpts) Common Accident Signal Logic is
generated from Core Spray Logic, as detailed in Lesson Plan OPL171.072.
Only Unit 3 is divisionalized

RO Level Justification: Tests whether the candidate has knowledge of 480 Volt Load Shed Logic
as it applies to a Loss of Offsite Power concurrent with a LOCA,; both of which are required for it
to function. This question also incorporates unit differences in the fact that Units 1 and 2 share
Load Shed Logic and Unit 3 does not. Additionally, the question plays on the divisional aspects
of load shed logic.
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Comments:



ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

X Lesson Body

INSTRUCTOR NOTES

OPL1T1.072
Revision 11
Page 7 of 30

A The 480V Load Shedding Logic System removes selected
loads from 480V boards which are powered from the 4kV
Shutdown Boards

1.

The load shedding is initiated by an accident signal
on Unit 1 or 2 with a diesel generator supplying
one 4kV Shutdown Board as its only source of
power

AND

The accident signal is generated in the Core Spray
System logic

a. Low-low-low reactor water level (-122"/Level
1)
OR

b. High drywell pressure (2.45 psig) with low
reactor pressure (450 psig)

c. For load shed signal on U1 or U2, the accident
is for either unit

d. Unit 3 accident signal won't cause Unit 1 or 2
load shed or vice versa

The signal representing "diesel generator supplying a
4KV shutdown board” is called "DGWVA"

For DGVA logic to be satisfied, both conditions must
be present:

a. The DG output breaker or the U2 tie breaker
to U3 being closed

b. The normal and alternate feeder breaker must
be open

All Unit 1-2 DGVA contacts are in parallel

Any DIG tied to its Shutdown Board with an accident
signal present will initiate U1-2 load shed logic

Obj. V.BANDA
TP-1, 2

Obj. V.B.3/V.D.3
Obj. V.C.2

TP-3
Obj. V.B2./V.D.2
Obj. V.C.1

CASA signal

TP-4
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OPL171.072

Revision 11

Page & of 30
INSTRUCTOR NOTES

7. All unit 1and 2 components which are affected by
480v load shed receive signals from both divisions of
load shed logic

8. U3 DGVA input to 480v load shed comes from the TP-5
4Kv shutdown board which is providing power to the
480v shutdown board

9. U3 480v load shed is divisionalized; such that if the ObjWBA/IV.CA

following conditions exist, load shed will occur: ObjV.D5
a. Condition 1
(1)  3A 480v S/D Bd normal feeder Bkr is
closed
(2)  3EA DG is the only source of power to
3EA 4Kv 5/D Bd (DGVA-A)
(3) U3 accident signal is present
OR

k. Condition 2

(1)  3A 480v S/D Bd alternate feeder Bkr is
closed

(2)  3EB D/G is the only source of power to
3EB 4Kv S5/D Bd (DGVA-B)

(3) U3 accident signal is present

c. Load shed will then occur for the loads on the
following boards:

1)  3A 480v 5/D Bd

2} 3A 480v RMOV Bd

3} 3A480v D/G Aux Bd

Division 2 load shed logic is similar)

e
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BFN 480V Load Shed 3-A0I-571D
Unit 3 Rev. 0006
Page 4 of 21

1.0 PURPOSE

The 480 Load Shedding Logic System removes selected loads from 450V boards
which are powered from the 4kV Shutdown Boards. Unit 3 Load Shed Logic is
divisionalized. If a Unit 3 accident signal is present, **{122" Reactor Water Level or
2.45 psig High Drywell Pressure with 450 psig Low Reactor Pressure) and the

appropriate conditions listed below:

DIVISION 1

JEA DIG or the U-1/2 crosstie breaker is the
source of power to 3EA 4KV S/D BD
(DGVA-A) and

3A 480V S5/D BD normal feeder Bkr is closed

OR

3EB D/G or the U-1/2 crosstie breaker is the
source of power to 3EB 4KV S/D BD
(DGVYA-B) and

JA 480V 5/D BD altemate feeder Bkr is
closed

THEM

Load Shed will occur for the loads on the
following boards:

3A 480V 5/D Bd
3A 480V RMOV Bd
3EA 480V DIG AUX Bd

DIVISION 2

3EC DVG or the U-1/2 crosstie breaker is the
source of power to 3EC 4KV S/D BD
(DGYA-C) and

36 480V 5/D BD normal feeder Bkr is closed

OR

3EB D/G or the U-1/2 crosstie breaker is the
source of power to 3EB 4KV S/D BD
(DGWA-B) and

3B 480V S/D BD alternate feedsr Bkris
closed

THEM

Load Shed will occur for the loads on the
following boards:

3B 480V 5/D Bd

JEB 480% DIG AUX Bd
3B 480Y RMOV Bd

3C 480% RMOV Bd *

i Normal Feeder Breaker for £80% EMOW Bd 3C is enabled for manual closure after 40 seconds and will

auto CLOSE in 11 minutes

w122 low-low-low leveliLevel 1)

Form ES-401-5
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OPL171.044

Revision 17

Page 73 of 146
INSTRUCTOR NOTES

Test Mode TP-4

a.

C

Manual operation - can be performed during
normal plant operation.

Test valve sized for maximum flow (same valve as
Suppression Pool Cooling).

Isolates on LPCI injection signal.

LPCI Mode TP-3

a
b.

Automatic, accident mode of RHR Ob). V.B.18
Initiated by a “one-out-of-two-twice” logic.

(1) Low vessel water level, Level 1(-122 inches)
,OR

(2) High drywell pressure (=2 45 psig) and
reactor pressure permissive (=450 psig)

This signal starts the RHR pumps.

Reactor Recirculation pumps are tripped at -45
inches. (Level 2)

All valves not needed for LPCI injection
automatically isolate and are interlocked shut as
previously described.

Sends permissive to ADS when RHR pump
pressure is sensed =100 psig.

Minimum flow valves open if injection flow in loop  |E Bulletin 86-01
is =5800. Automatically shut as injection valves
open and injection flow increases to =5800 gpm.

Reactor pressure decreases through the break in
conjunction with either HPCI or ADS.

(1) As reactor pressure decreases to <450 psig
the LPCI outboard injection valves open and
are interlocked full open. They can then be
throttled. Interlocking the injection path
isolated until less than 450 psig protects the
RHR piping from over-pressurization.

(2) As pressure reaches <230 psig both Reactor
Recirculation pump discharge valves shut
and interlock shut.
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Examination Outline Cross-reference: Level RO SRO

295004 Partial or Total Loss of DC Pwr / 6 Tier # [
AA1.03 (10CFR 55.41.7)

Ability to operate and/or monitor the following as they apply to Group # 1
PARTIAL OR COMPLETE LOSS OF D.C. POWER: K/A # 205004AA1.03

e A.C. electrical distribution

Importance Rating 3.4 -

Proposed Question: # 3 |

Unit 2 was operating at 100% Reactor Power.

A ground AND subsequent fire in Shutdown Board 250V DC Distribution Panel SB-B resulted in
de-energization of the SB-B panel AND trip of 4kV Shutdown Board B Normal Feeder Breaker.

Which ONE of the following completes the statements?
480V Shutdown Board 2Ais __ (1)
4kV Shutdown Board B __ (2)__ automatically transfer to its alternate source.

A. (1) energized
(2) will

B. (1) de-energized
(2) will

C. (1) energized
(2) will NOT

D. (1) de-energized
(2) will NOT

Proposed Answer: D

Explanation A INCORRECT: Part 1 incorrect - 480v Shutdown Board 2A is de-energized

(Optional): with the loss of 4kV Shutdown Board B. The transfer to alternate power is
manual. Plausible in that Unit 1 and 3 480v Shutdown Board A normal
power supply is from 4kV Shutdown Board A. Part 2 incorrect - Each
Shutdown Battery system supplies its respective 4KV Shutdown Board and
480V Shutdown Board. All control power transfers are manual. Plausible in
that if control power transfer is automatic as board power supply is or
control power was not from SB-B DC Distribution Panel, this would be the
correct answer.

B INCORRECT: Part 1 correct — See explanation D. Part 2 incorrect — See
explanation A.

c INCORRECT: Part 1 incorrect — See explanation A. Part 2 correct — See
explanation D.
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D CORRECT: Part 1 correct - 480v Shutdown Board 2A is deenergized with
the loss of 4kV Shutdown Board B. It is the normal feeder to the 480v S/D
Bd 2A and the transfer to alternate power is manual. Part 2 correct - Each
Shutdown Battery system supplies its respective 4KV Shutdown Board and
480V Shutdown Board. All control power transfers are manual. With the
loss of control power, normal automatic transfer to alternate power supply
will not occur.

RO Level Justification: To successfully answer this question, candidate must recognize the impact of
partial loss of DC (SB-B Distribution Panel) will have on control power to 4 kV Shutdown Board B and the
impact of loss of 4kV Shutdown Board B will have on 480v Shutdown Board 2A. This question is rated
as C/A due to the requirement to assemble, sort, and integrate the parts of the question to
predict an outcome. This requires mentally using this knowledge and its meaning to predict the
correct outcome.

Technical Reference(s): oOpL171.036 Rev 12 (Attach if not previously provided)

OPL171.037 Rev 12
0-OI-57B Rev 184

Proposed references to be provided to applicants during examination: NONE

Learning Obijective: OPL171.037 V.B.1 (As available)
OPL171.036 V.B.6/8
Question Source: Bank #
Modified Bank # ~ OPL171.037 #51 (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X
55.43

Comments:
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OPL171.036
Revision 12
Page 34 of 60

d. Synchronizing System

(1)  All four breakers feeding the unit 1/2
shutdown boards require the use of
synchroscope to parallel supplies or
perform manual transfer.

(2)  The SYNC switch must be on to
complete the closing circuit for any
board feeder unless the Board is dead
as sensed by the Board's residual
voltage relay.

J. 480V AC Standby Distribution Substations
1. 480V Shutdown Boards

a. Each unit has two 480V Shutdown Boards, A Obj.VBGe
and B. Their normal and alternate power Obh] VD5
supplies are from their associated 4kY Ohj.VDGe
Shutdown Boards, as follows: ObjVCi1le

Obj. V.BAf
480V Board 4k Board Obj. V.C.1f
Utz Uz Obj. VDG

A MNormal A B
Alternate B C

B MNormal CcD

Alternate B C
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All transfers are manual. The Board
may be transferred from the Control
Room by operating the transfer selector
switch on panel 9-8. Manual transfer at
the Shutdown Board is accomplished
by (1) placing the normal/emergency
switches (both normal and alternate
breakers) in EMERGENCY, (2) placing
the alternate breaker control switch in
CLOSE and holding until (3) the normal
breaker control switch is operated to
TRIP. After the transfer operation, the
normal/emergency switches should be
returned to NORMAL so the breakers
can be controlled from the Control
Room.

The 480V Shutdown Boards feed
safety-related loads, either directly or
via feeder breakers to MCC boards. (In
general, motors rated between 40 and
200 hp are served directly )

Supply breakers are provided with relay
overcurrent protection which will trip
and lockout the associated breaker and
lockout its alternate.

2. 480V Diesel Auxiliary Boards

a.

Diesel Auxiliary Boards A, B, 3EA, and
3EB principally serve loads associated
with the operation of the diesel
generators. Other essential small loads
are also served from these boards.
Loss of any single diesel auxiliary board
will not negate the effectiveness of
standby core cooling. (Standby Gas
Treatment System Trains A and B are
served by Diesel Auxiliary Boards A
and B. Train C is served by the 480V
Standby Gas Treatment Board, which
is connected through a transformer to
4kV Shutdown Board 3ED.)

OPL171.036
Revision 12
Page 35 of G0

Obj. VB.8.e
Obj. V.C2e
Obj. V.D.8.e
Obj. V.B.&.f
Obj. V.C.2f
Obj. V.D.8 f

Examples: SLC,
RWCU, RBCCW,
& FPC

ObjV.D.5
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Excerpt from OPL171.037 Rev 12

d. Distribution

Each Shutdown Battery system supplies its
respective 4KV and 450V Shutdown Board. All
control power transfers are manual.

BFN 480V/240V AC Electrical System 0-01-57B
Unit 0 Rev. 0184
Page 105 of 111

lllustration 1
(Page 7 of 9)

Auxiliary Power Supplies and Bus Transfer

ITEM BOARD AND/OR MAIN BUS NORMAL ALTERNATE1  ALTERNATE 2 REMARKS
12 480V Turbine Building Vent
Boards
A Board A (Unit 1,2,3) 480V Unit 480V Common Automatic transfer from normal to alternate source is initiated
Board A BD 1 (Unit 1 by time-undervoltage on the normal source. Return to normal
(Unit 1,2,3) only) 480-V source is automatic upon return of voltage to normal source.
Com.BD 3 The normally closed, manually operated bus tie breaker
(Unit 2 and 3) provides for maintenance on one bus section while keeping
B. Board B (Unit 1.2.3) 480V Unit 480V Common the ather bus section energized and in operation.
Board B Board 2
(Unit 1,2,3)
13 480V Shutdown Boards
A Unit 1, 480V Shutdown 4kV Shutdown 4kV Shutdown Transfer from normal to alternate source is manual.
BD 1A Board A Board B Interlocking is provided to prevent manually transferring to a
) . - faulted board and to prevent paralleling two sources. 480V
B an11E3' 480V Shutdown zél;\;rsdhéltdown zél;\;’rﬁhButdown Load Shed Relay Time Delay Setting is set at 1.8 secs per
DCN-W14030.
C.  Unit 2, 480V Shutdown 4kV Board B 4kV Shutdown
BD 2A Board C
D. Unit 2, 480V Shutdown 4kV Shutdown 4kV Shutdown
BD 2B Board D Beoard C
E. Unit 3, 480V Shutdown 4kV Shutdown 4kV Shutdown
BD 3A Board 3EA Board 3EB
F.  Unit 3, 480% Shutdown 4kV Shutdown 4kV Shutdown
BD 3B Board 3EC Board 3EB
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1. OPL171.03751

Unit 2 was operating at 100% power (ALL ELECTRICAL SYSTEMS IN NORMAL
ALIGNMENT) when a ground and subsequent fire in 250v DC distribution panel SB-B
resulted in deenergization of the SB-B panel and trip of 4kv Shutdown board B normal
feeder breaker.

ASSUME NO OPERATOR ACTIONS HAVE BEEN TAKEN

Which ONE of the following is correct?

A. 4kv Shutdown Board B is energized from D/G B.

B. 4kv Shutdown board B is energized from its alternate feeder.

C. 480v RMOV board 2D is energized from its alternate feeder.

D. 480v Shutdown Board 2A is energized from its alternate feeder.
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Examination Outline Cross-reference: Level RO SRO
295005 Main Turbine Generator Trip / 3 Tier # 1 -
AA2.08 (10CFR 55.41.10)

Ability to determine and/or interpret the following as they apply to Group # 1 .
MAIN TURBINE GENERATOR TRIP: K/A # 295005AA2.08

e Electrical distribution status

Importance Rating 32 -

Proposed Question: # 4 ‘

Unit 2 is operating at 100% Reactor Power when the following alarm AND indications occur:

e EHC HYD FLUID HDR PRESS LOW, (2-9-7B, Window 1)
e EHC Header Pressure is lowering
e STANDBY EHC Pump is isolated and Red Tagged

Which ONE of the following completes the statements?
A Main Turbine TRIP occurs at EHC Control Oil Pressure of _ (1)

Following Main Turbine Generator TRIP, Shutdown Bus 2 board loads will be supplied by
_@)__.

A. (1) 1300 psig.
(2) 161 kV sources.

B. (1) 1300 psig.
(2) 500 kV sources.

C. (1) 1100 psig.
(2) 161 kV sources.

D. (1) 1100 psig.
(2) 500 kV sources.

Proposed Answer: D

Explanation A INCORRECT: First part incorrect — Plausible in that this is the EHC HYD

(Optional): FLUID HDR PRESS LOW alarm set point. Second part incorrect —
Plausible in that Shutdown Buses have the capability of being powered from
the 161 kV sources (via the Start Buses),

B INCORRECT: First part is incorrect as detailed in ‘A’ above. Second part
correct as detailed in ‘D’ below.

c INCORRECT: First partis correct as detailed in ‘D’ below. Second part
incorrect as detailed in ‘A’ above.
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D CORRECT: First part correct — EHC Header Pressure of 1100 psig results
in a Main Turbine Trip. Second part is correct - Although the Shutdown
Buses have the capability of being powered from the 161 kV sources (via
the Start Buses), there is nothing in the stem to indicate that 500 kV is
locked out/unavailable. Therefore, in this particular case, Shutdown Buses
will be powered from 500 kV backfeed.

RO Level Justification: Tests the candidate’s ability to determine electrical distribution status
following a Main Turbine Generator Trip. Additionally, tests the candidate’s knowledge of Main
Turbine Trip on low EHC Pressure. This question is rated as C/A due to the requirement to
assemble, sort, and integrate the parts of the question to predict an outcome. This requires
mentally using this knowledge and its meaning to predict the correct outcome.

Technical Reference(s):  2.ARP-9-7B, Rev. 22 (Attach if not previously provided)

OPL171.010, Rev. 12
OPL171.036, Rev. 12

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.134,V.B.9 (As available)
OPL171.010, V.B.12
Question Source: Bank #
el Banlk & (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

BFN Panel 9-7 3-ARP-9-TB

Unit 3 3-XA-55-TB Rev. 0022
Page 4 of 47
Sensor/Trip Point:
EHC HYD FLUID 3-PS-47-1C (PS-30) 1300 psig -
HDR PRESS
LOW
3-PAAT
| 1

{Page 1 of 1)

Sensor EHC pump unit

Location: El 586"
Turbine Bldg

Probable A_ Inservice pump trip.

Cause: B. Inservice filter plugged.
C. Hyd fluid piping break.
D. Sensor malfunction.

Automatic A. Standby pump starts.

Action: B. Red light above EHC PUMP 3B(3A) TEST pushbutton 3-HS-47-5A(4A) for
selected pump extinguishes at 1300 psig lowering, illuminates at 1500 psig
rising.

Operator A_ VERIFY Standby EHC PUMP 3B(3A), 3-HS-47-2A(1A) running. O

Action: B. CHECK EHC HEADER PRESSURE, pressure indicator, 3-PI-47-7
between 1550 and 1650 psig. |

C. DISPATCH personnel to inspect EHC pump unit. O

NOTE

On EHC Hydraulic System failure, accumulator and check valve arrangement will provide
approximately one minute bypass valve operation.

‘ D. IF EHC Hydraulic system fails, THEN
VERIFY turbine trips at or below 1100 psig. O

References: 3-45E620-10 0-45E602-6 3-45E602-3
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Even though the valves are combined in a
single casing each of the distinct valves has
separate operating mechanisms and
controls.

The purpose of the intercept valves is TO
PROTECT THE TURBINE FROM
EXCESSIVE OVERSPEED in the event of a
generator trip or loss of load (load reject).

Any time the main turbine is tripped, the
generator is separated from the system grid.

(1) When the turbine trips, a large
amount of energy is trapped between
the high pressure turbine inlet and the
low pressure turbine inlet. The
energy is in the form of saturated
steam and water in the cross-around
piping and the moisture separators.

(2) I this steam were allowed to expand
to the lowest pressure area it can find
after the turbine main control and stop
valves have been tripped closed, the
path the steam would take is the
normal flow path through the low
pressure turbines to the main
condenser.

(3)  Ifthis were to occur with no load on
the generator and thus on the turbine
rotor, the rotor would accelerate to
dangerous speeds for which it was
not designed.

(4)  The purpose of the combined
intermediate valves is to block this
steam flow path (two valves for
redundancy) and prevent excessive
turbine overspeed.

OPL171.010
Revision 12
Page 23 of 80

Obj V.E-11

Obj.V.E12
Obj.vB.S VD6
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OPL171.036
Fevision 12
Fage 40 of G0

By paralleling two diesels to a 4k shutdown bus

(UNITS IN PARALLEL mode), a CCW Pump and

Condensate Pump can be started on a Unit Board to

provide a heat sink and to supply makeup to the

reactor vessel.

M. Integrated Plant Operations

1.

During mormal operation, station auxiliary
power is taken from the main generator
through the Unit Station Service Transformers.
Dwuring startup and shutdown, auxiliary power
is supplied from the 500-kY system through
the main transformers to the Unit Station
Service Transformer with the main generators
isolated by the main generator breakers.
Auxiliary power is also available through the
two Common Station Service Transformers
(C55Ts) and two Cooling Tower Transformers
(CTTs). Standby (onsite) power is supplied by
gight diesel-generator units (four for Units 1
and 2, and four for Linit 3).

In the event of a main generator trip during
normal operation, the generator breaker
opens and auxiliary power is supplied from the
A00-kY system through the main transformer.
Failure of a prefermed offsite circuit from the
H00-kV switchyard fo the main power
transformer for Units 1 and 2 brings about an
automatic transfer for both safety and non-
safety-related bhuses. The non-safety-related
huses transfer to the C55Ts. The safety-
related buses transfer to the alternate units'
IS5 Ts if voltage is available. If this supply
subsequently fails, only the safety-related
huses are automatically transferred to the
standhy onsite electric power sources.

Concerning Unit 3, failure of the preferred
offsite circuit from the 500-kV switchyard to
the main power fransformer brings about an
automatic transfer of the 4-kY Unit Boards
with their connected Shutdown Boards to the
Start Buses. If this supply is unavailable (or
subsequently fails), the 4kY Shutdown Boards
are automatically energized by the diesel
generators.
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d.

Discharge flow path

(1)  Two steam packing exhausters
{SPEs)

(a) Normally maintain 10-12
inches of water vacuum on
condenser by throttling
discharge valve

(b) Standby unit auto starts if
vacuum falls to 5" H20
vacuum (the inservice
exhauster will trip)

(c) Drains through loop seal to
condensate drain tank

(2)  Discharges to 1.75 minute holdup
volume

5. Turning Gear (OPL171.118)

a.

Located between the C low pressure
turbine and the generator.

Used to rotate the turbine and 3-5 rpm
following shutdown. This is necessary to
prevent rotor bowing caused by uneven
turbine cooldown.

N. Turbine Protection and Reactor Scram Instrumentation

1. Turbine Trips

Trip Setpoint Reason for Trip
a. High reactor water +55" To prevent moisture
level Level & carryover from the
2/3 logic reactor

' b. Low EHC control

il pressure (FAS)

into the turbine

<1100 psig Prevent loss of control
213 Logic of the turbine

OPL171.010
Revision 12
Page 44 of 80

TP-1 and

Ob). V.B.12
Obj. V.C.5
Obj. V.D.4
Obj. V.E.20
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Examination Outline Cross-reference: Level RO SRO
295006 SCRAM / 1 Tier # -
AK3.03 (10CFR 55.41.5)
Knowled i Group # 1
ge of the reasons for the following responses as they apply
to SCRAM: KIA # 295006AK3.03
e Reactor pressure response Importance Rating T

Proposed Question: # 5 ‘

Unit 3 is operating at 100% power conditions with EHC in the PREFERRED mode of operation.
The reactor scrams on low water level with the following timeline:

The Scram report notes Reactor Pressure at 980 psig and lowering slowly.

One minute after the scram, the operator reports Reactor Pressure has turned at a low of
955 psig and is now rising.

Two minutes after the scram, the operator reports Reactor Pressure at 980 psig and
rising at approximately 2 psi/sec.

Which ONE of the following completes the statement?

EHCisin _ (1)__ Pressure Control AND the Main Turbine Bypass Valves _ (2)__

A. (1) Header
2)
B. (1) Reactor
(2)
C. (1) Header
(2) will open once
D. (1) Reactor
(2) will open once

Proposed Answer: B

Explanation
(Optional):

have failed to operate at their setpoint.

have failed to operate at their setpoint.

they reach their setpoint.

they reach their setpoint.

A
below.

INCORRECT: first part incorrect — second part correct as detailed in ‘B’



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

B CORRECT: (See attached excerpts) While either mode of operation is
permissible, BFN operates in REACTOR Pressure control to eliminate
single failure vulnerabilities. But, if header pressure drops below 700 psig,
EHC will auto swap to HEADER Pressure control. Stem conditions do not
warrant an auto-swap. Thus, EHC remains in REACTOR Pressure control
with the setpoint at 955 psig (approximate by procedure, but where we set it
exactly). Normally, at 100% power, there is a delta between this setpoint
and actual reactor pressure (1036 psig). But, following a scram, setpoint
and actual reactor pressure converge to within a couple of psig; with Bypass
Valves cycling to control. With Pressure rising past 980 psig two minutes
after the scram, the Bypass Valves must have failed.

c INCORRECT: first part incorrect — second part incorrect as detailed in ‘B’
above.

D [INCORRECT: first part correct — second part incorrect as detailed in ‘B’
above.

RO Level Justification: Tests the candidate’s knowledge of EHC’s Reactor Pressure Control
response following a Reactor Scram and the reason for the specific pressure response driven by
the stem of the question. This question is rated as C/A due to the requirement to assemble, sort,
and integrate the parts of the question to predict an outcome. This requires mentally using this
knowledge and its meaning to predict the correct outcome.

Technical Reference(s):  OPL171.228, Rev. 4 (Attach if not previously provided)

3-01-47, Rev. 89

Proposed references to be provided to applicants during examination: NONE

Learning Objective: V.B.1.b/9.a (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X
55.43

Comments:
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12.

Selecting SPEED HOLD above 100-RFM
will hold turbine speed at its current
position and flash the synch speed
indicator on panel 9-7 and the EHC
Workstation on and off.

Speed Regulation

a.

Functions to modulate the control valves
and intercept valves to prevent an
overspeed condition both offline and
online.

Offline, speed regulation occurs if turbine
speed increases above the speed
reference.

Online, speed regulation occurs if bus
frequency increases above 60 Hertz.

Control valve regulation is set at 5%
whereas the intercept valve regulation is
set at 2%

Whenever speed regulation takes effect,
the SPEED CONTROL indicator will be
illuminated.

C. STEAM PRESSURE CONTROL

1.

Steam Pressure Control maintains either the
Header Pressure or the Reactor Pressure at a
pressure reference setpoint. Steam pressure
control, as a reactor pressure controlling
parameter is utilized at all times, either by the
Bypass Valve Control or the Turbine Control.
The Bypass Valve Control System, however, is
always in pressure control

OPL171.228
Revision 4
Page 20 of 82

INSTRUCTOR NOTES

Right Unit, Train,
Component

DCN 69410 (U2)
Alarm is received
when overspeed
regulation is being
enforced.

Obj.W.B.9.q
Parameter in Control

ObjVB.1b

TP-2B
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OPL171.228
Revision 4
Page 21 of 82
INSTRUCTOR NOTES
2. During turbine start-up and for a brief time Monitor Plant
following synchronization, the bypass valve parameters for
control also maintains the reactor steam expected response
pressure. Once all the bypass valves are closed,
then the turbine control maintains reactor steam
pressure either in Header Pressure or Reactor
Pressure Control depending on which operating
mode is selected.
3. Steam pressure control is selectable from either ObjVBJOa
panel 9-7 or the EHC Waorkstation by selecting
HEADER PRESSURE CONTROL or REACTOR
PRESSURE CONTROL.
4. Header Pressure Control Input Signal
a. Two redundant pressure transmitters Powered from within

sense header pressure at the main steam  the EHC system
throttle just upstream of the main turbine
stop valves.

b. Both signals are monitored for low, high,
difference, and hardware failures.

C. The higher of the two signals when no
failures are detected is selected as the
input.

d. A maximum difference setpoint of 10-PSl

is also established to detect a fault and/or
transmitter drift from either of the inputs.

e. In the event a fault is detected, the ObjVBo.c
channel is prohibited from being used in
the signal processing and the appropriate
BYPASS pushbutton light will illuminate
on 9-7 and on the HMI operator interface.

f. Once the failed signal is corrected,
depressing the BYPASS pushbutton will
reset the BYPASS logic and both input
signals will then be processed.
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OPL171.228
Revision 4
Page 22 of 82

INSTRUCTOR NOTES

a. This mode |S NOT single failure proof -
one of the two pressure sensors failing
upscale can, and generally will be
selected by the logic to control. This will
open the TCW's and BPV's to
depressurize the header to the MSIV
isolation setpoint of 852 psig in RUN
Mode.

h. In the unlikely event that both inputs
signals are detected as failed, the control
logic will automatically switch to reactor
pressure control.

If header pressure drops below 700-PS,
and reactor pressure control is the
controlling mode of operation, the control
logic will automatically transfer to header
pressure control. If desired, the operator
may re-select reactor pressure control
after the transfer has been made even
though header pressure is below 700-psi.
The automatic transfer logic will re-
engage if header pressure rises above

725-psi.
5. Reactor Pressure Control Input Signal TP-3
a. Four (4) redundant pressure transmitters

(PT- 204a-d) grouped in pairs with "A"
and "B" constituting one pair and "C" and
"D" the other pair.

b. A pressure-biasing algorithm determines
the lagged high-median value of the four
{4} inputs and biases the remaining three
(3) input signals to that high median
value.

C. The high-median signal is then averaged Four biased signals
with the other three signals and is used as  are averaged.
"Actual Rx Pressure”.
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BFN
Unit 3

Turbine-Generator System 3-01-47
Rev. 0089
Page 21 of 240

3.9

EHC Controls

A

The EHC Workstation is normally in the VIEW mode. While in this mode,
disabled function lettering is grey The only function available to the operator in
this mode is the ability to reset an alarm on the Alarm screen.

Performing other functions at the workstation requires that the operator go to
the Menu screen, select LOGIN button, type in as user OPS and password
OPS. The enabled function lettering is now black. When the extended functions
are no longer necessary the operator may return to VIEW mode by typing into
user VIEW and password VIEW. Otherwise, the system will automatically
revert to VIEW mode after approximately one hour of inactivity.

The EHC Control System can be used in either Reactor Pressure control or
Header Pressure control. While in Header Pressure control, a single header
pressure input failing high could cause the bypass valves to open. While in
Reactor Pressure control, a single Reactor Pressure input failing high will not
affect the bypass valves. For this reason, Reactor Pressure control is the
preferred mode of operation for the EHC Control System.

The following pertain to the Max Combined Flow Limit:

1. Maximum combined flow limit setting of 150% (upper limit) precludes
exceeding Thermal Limits during a single turbine control valve closure.

2. The max combined flow upper and lower setting limits are 50% and 150%.
Mormally it is set at 125%.

3. The Maximum Combined Flow Limit setting is adjustable only on the EHC
WORK STATION computer (Panels 3-9-7 and 3-9-31).

4. Max Combined Flow Limit setpoint can be found on the fallowing computer
screens:

a. OnlICS, EHC TURBINE CONTROL (EHCTC) screen.
b.  OnEHC WORK STATION, TURBINE CONTROL screen.

meric] Complete failure of the Push Rod-Spring Guide Coupling Bolts on a
Control Valve (CV) or a Combined Intermediate Valve (CIV) will give indication
of a closed CV or CIV on Panel 3-9-7 even though the valve may actually still
be full open. Should this event be believed to have occurred, and the unit
appears to be running satisfactorily, DO NOT TRIP the turbine. Notify
Operations management and the GE Representative for assistance. (Note:
Maintenance will have these bolts completely changed out
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BFN
Unit 3

Turbine-Generator System

3-01-47
Rev. 0089
Page 56 of 240

54 Turbine Roll (continued)

NOTE

The Motor Suction Pump may be placed in service, as needed, to assist in oil warm up
prior to turbine roll.

[15]

[16]

VERIFY MOTOR SUCTION PUMP, 3-HS-47-12A. isin
service.

IF any Turbine lift pump motor has been disabled, THEN

RETURN the disabled Lift Pump(s) to service. REFER TO
3-01-47B.(Otherwise N/A.)

NOTE

The EHC Control System can be used in either Reactor Pressure control or Header
Pressure control. While in Header Pressure control, a single header pressure input failing
high could cause the bypass valves to open. While in Reactor Pressure control, a single
Reactor Pressure input failing high will not affect the bypass valves. For this reason,
Reactor Pressure control is the preferred mode of operation for the EHC Control System.

[17]

—>

VERIFY the following on EHC TURBINE CONTROL panel:

L]

EHC SETPOINT, 3-Pl-47-162, indicates approximately
955 psig in Reactor Pressure Control, if available. O

Either REACTOR PRESSURE CONTROL, 3-HS-47-204,
or HEADER PRESSURE CONTROL, 3-HS-1-18, is
ILLUMINATED.

BPY DEMAND, 3-Z1-47-130, indicates zero.

TURBINE TRIPS NORMAL green light, 3-1L-47-87 is

illuminated. O
VACUUM TRIP BYPASSED, 3-1L-47-72, is extinguished.

BPV VACUUM INHIBIT, 3-IL-47-73, is extinguished. O
ALL VALVES CLOSED pushbutton backlight,

3-HS-47-770, is illuminated. O
CV POSITION LIMIT, 3-X1-47-157, set at approximately

56%. O
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Examination Outline Cross-reference: Level RO SRO
295016 Control Room Abandonment / 7 Tier # 1 -
AA1.08 (10CFR 55.41.7)

Ability to operate and/or monitor the following as they apply to Group # 1 .
CONTROL ROOM ABANDONMENT: K/A # 295016AA1.08

. Reactor pressure

Importance Rating 4.0 | =

Proposed Question: # 6 |

Due to toxic gas intrusion, the Unit 1 Control Room is being abandoned in accordance with
1-A0I-100-2, “Control Room Abandonment.” ALL IMMEDIATE Operator Actions have just been
completed.

Which ONE of the following completes the statements?

UNTIL control is established at the Backup Control Panel, Reactor Pressure will be controlled by
the _ (1)__.

During depressurization / cooldown efforts at the Backup Control Panel, with Reactor Pressure
at 58 psig the Operator will __ (2)_.

A. (1) SRVs in Safety Mode.
(2) monitor RCIC operation while injecting.

B. (1) Turbine Bypass Valves.
(2) monitor RCIC operation while injecting.

C. (1) SRVsin Safety Mode.
(2) verify that RCIC has automatically isolated.

D. (1) Turbine Bypass Valves.
(2) verify that RCIC has automatically isolated.

Proposed Answer: B

Explanation A INCORRECT: (See attached excerpts) Part 1 of ‘A’ and ‘C’ distractors

(Optional): plays on a misconception. There are many Immediate Actions in AOI-100-
2. Occasionally, in the heat of the moment during execution of
Abandonment actions (JPMs and Scenarios), candidates will close the
MSIVs before leaving the Control Room because they remember that they
do get closed; but, in reality, it is not until they are closed from the Backup
Control Panel. Part 2 is correct in that RCIC is not shut down until 50 psig.
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B CORRECT: (See attached excerpts) Nothing in AOI-100-2 actions
disables Turbine Bypass Valves —i.e., like putting EHC Pumps in Pull-to-
Lock. Thus, until MSIVs are closed, Turbine Bypass Valves will control
pressure. Once the Subsequent Actions are conducted on location at the
Backup Control Panel, the MSIVs get closed, transitioning pressure control
to a subset of the total available SRVs. RCIC would have normally isolated
by now (at 60 psig — Units 1 &3); but, this isolation is defeated upon
transferring control to the Backup Control Panel. Because RCIC is below its
full-flow design spectrum of 150 — 1120 psig (Rx Pressure), system
operation can be erratic and should be monitored closely.

c INCORRECT: Part 1is incorrect for the same reason detailed in ‘A’ above.
Part 2 is incorrect because the normal RCIC isolation at 60 psig is defeated
upon transferring control to the Backup Control Panel.

D INCORRECT: Part 1is correct. Part 2 is incorrect for the same reason
detailed in ‘C’ above.

RO Level Justification: Tests the candidate’s knowledge of Reactor Pressure Control as it relates
to Control Room Abandonment. Along with this, Immediate Operator Actions, system
interrelationships, and intricacies are also tested as they relate to the Control Room
Abandonment procedure. This question is rated as C/A due to the requirement to assemble,
sort, and integrate two distinct parts of the question to predict an outcome. This requires
mentally using specific knowledge and its meaning to predict the correct outcome.

Technical Reference(s):  1-AOI-100-2, Rev. 17 (Attach if not previously provided)
1-OI-71, Rev. 9

SSD 1P-071-0001A-00-02, Rev. 2
OPL171.040, Rev. 23

Proposed references to be provided to applicants during examination: NONE

Learning Objective: V.B.1/4/9 (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:
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BFN Control Roeom Abandonment 1-AOI-100-2
Unit 1 Rev. 0017
Page 7 of 81

4.0 OPERATOR ACTIONS

4.1 Immediate Action

NOTES
1)  The immediate action to "DEFRESS REACTOR SCRAM A and B pushbuttons” is
required to be completed prior to evacuating the control room.

2) Steps should be performed in order, however, Steps 4.1[7], 4.1[10], 4.1[11], and
4 1[12] may be performed at anytime while performing the immediate actions.

[11  IF core flow is above 60%, THEN

LOWER care flow to between 50-60%. (Otherwise N/A) O

[2] DEPRESS REACTOR SCRAM A and B pushbuttons. O

[3] PLACE REACTOR MODE SWITCH in SHUTDOWN. O
NOTE

If rods fail to insert or scram solencids fail to deenergize in Steps 4.1[4] and 4.1[5], then
Step 4 2[1] will pull RPS Scram Solenoid Fuses.

[4] CHECK ALL control rods fully inserted. O
[5] CHECK all eight SCRAM SOLENOID GROUP A/B LOGIC

RESET lights extinguished. O
[6] TRIP Reactor Recirc Pumps. O
[71 ISOLATE RWCU. O
[8] VERIFY Main Turbine tripped. O
[9] TRIP Reactor Feed Pumps as necessary to prevent tripping on

high water level. O

[10] START Emergency Diesel Generators. O
\ [11] VERIFY each EECW header has at least one pump in service. O
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BFN Control Room Abandonment 1-A01-100-2
Unit 1 Rev. 0017
Page 8 of 81
7~ 41 Immediate Action (continued)
[12] ANMNOUNCE to all plant personnel
« Unit 1 Main Control Room is being evacuated
< s Al operations personnel report to your assigned backup
control stations
[13] OBTAIN hand-held radios from Unit 2 Control Room.
" [14] PROCEED to Backup Contrel Panel 1-25-32.
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BFN Control Room Abandonment 1-A01-100-2
Unit 1 Rewv. 0017
Page 11 of 81
4.2 Unit 1 Subsequent Actions (continued)
CAUTION

may result in inadvertent actuation of the component.

Failure to place control switch in desired position prior to transferring to emergency position

[6] CLOSE MSIVs using the following switch sequence at Panel

1-25-32:

[6.1] PLACE control switch in CLOSE. O
[6.2] PLACE transfer switch in EMERG. O

Control Required Transfer Required

MSIY LINE Switch Position Switch Position
A INBOARD 1-H3-1-14C [ CLOSE O 1-X5-1-14 | EMERG O
B INBOARD 1-HS-1-26C [ CLOSE O 1-X5-1-26 | EMERG O
C INBOARD 1-HS3-1-37C | CLOSE O 1-X5-1-37 | EMERG O
D INBOARD 1-HS-1-51C [ CLOSE O 1-X5-1-51 | EMERG O
A OUTBOARD | 1-HS-1-15C | CLOSE O 1-XS-1-15 | EMERG O
B OUTBOARD | 1-HS-1-27C | CLOSE O 1-X5-1-27 | EMERG O
C OUTBOARD | 1-H3-1-38C | CLOSE O 1-X5-1-38 | EMERG O
D OUTBOARD | 1-H3-1-52C | CLOSE O 1-X5-1-52 | EMERG O
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BFN Control Room Abandenment 1-A01-100-2
Unit 1 Rev. 0017
Page 21 of 81
4.2 Unit 1 Subsequent Actions (continued)
f NOTE

With RCIC steam supply line isolation valves 1-FCV-71-2 and 1-FCV-71-3 transfer
switches in EMERG position, RCIC will NOT automatically isolate when Reactor Pressure
drops to 50 psig.

< [19] WHEN Reactor Pressure is less than 50 psig, THEN
SHUT DOWN RCIC, at Panel 1-25-32, as follows:

[19.1] DEPRESS RCIC TURBINE TRIP pushbuttan,
1-HS-71-8C. O

[19.2] CHECK that the turbine comes to a complete stop using,
\ RCIC TURBIME SPEED, 1-51-71-42B. O

[20] INITIATE RHR Shutdown Cooling as follows:

[20.1] VERIFY REACTOR PRESSURE B, 1-PI-3-79, less than
50 psig at Panel 1-25-32. O

[20.2] IF RHR pumps are operating in Suppression Pool
Coaoling or RHR LPCI, THEN

PERFORM the following: {Otherwise MN/A) O

[20.21] VERIFY CLOSED 1-FCV-074-0073, using RHR
3YS I SUPPR POOL CLGITEST VLV,
1-H5-074-0073C at 480V RMOV Bd 1B,
Compt. R11C. O

[20.2.2] VERIFY CLOSED 1-FCV-074-0071, using RHR
SYS Il SUPPR CHER/POOL 1SOL VLY, 1-HS-074-
0071C at 480V RMOV Bd 1B, Compt. 11C. O

[20.23] VERIFY CLOSED 1-FCV-74-0066, using RHR
SYS I LPCI OUTBD INJECT WLV,
1-HS-074-0066C at 480% RMOY Bd 1B,
Compt. 3A. O
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Excerpt from Setpoint and Scaling Document 1P-071-0001A-00-02 (Rev. 2)

Loop 1D 1-P-T1-1A

SETPOINT AND SCALING DOCUMENT FORM

Shieed 3 clo

Selpeinl And Scaling Document

Loop Mumber | Quality-Relaled? Yeas [ MNe ]
1-P-71-1A Salety-Related? Yes [] Mo (Mote 2)
Loop Function |

To isolate RCIC steam supply valves 1-FCV-T1-2 and 1-FCV-71-3 and to trip the RCIC turbine whenever reactor
vessel pressure is below the uselul pressure range of the RCIC turbine for the purpose of preventing radioactive
sleam and gas leakage through the RCIC turbine shaft seals and into the reaclor building.

Loop Accuracy | Allowable Acceplable Acceptable
Function Value As Found As Lelt

Permissive to trip and isolata RCIC 76.0 psig 79.11c 92,9 psig | B2.6 fo BB.4 psig
{Mole 1) (Nole 1) (Mote 1}

Loop "

Components Process Calibration Value Acceplable Accaplable

MNo. | UNID No. Range'Setpoint Input Chutput As Found As Leit

1 1-PS-T1-1A 60.0 psig setpoint | 86.0 psig Conlacts Close + 6.5 psig + 2 4 psig

decreasing decreasing

Componen! Descriplion | Original

Mo Manuacturer / Model Number . Contract No. Location

1 SOR f SNe-B3-UB-C1A-JTTNG DCN 51235 Pnl 25-TA, T-R1,

544" 5"

Additional Calibration Requirements:
Calibration Frequency Requirements: Once every 24 months plus 25%

Calibration Equipmeﬂl Accuracy Ebaqt.ﬁrem ants:
For pressure switch input M&TE: ICTe = + 1.0 PSIG and ICRe = + 1.0 P5IG; No outpul M&TE required

Static Head Value: 16.0 PSIG + 10.0 PSIG = + 26.0 PSIG (Sea Mote 1}

Technical Specifications TRMODCM Sections Applicable: 3361
Rafarances:
Mo ED-MO071-930113 Mo

TWA 40600 [10-2000]

Page 1 of 1

MNEDP-10-11 [10-26-2000]
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X. LESSON BODY
A, General Description DCN's 511449,

51196, 51220,
51236 Make U1,
U2, U3 the same.

1. The purpose of the RCIC System is to provide a source TP-1
of high pressure coolant makeup to the reactor vessel in Obj. V.B.1.
case of a loss of feedwater flow. The system is used to Obj. V.EA1

maintain the reactor water level and for reactor pressure
control under MSIV isolation conditions and loss of
normal feedwater.

2. Safety Design Basis

RCIC operates automatically to maintain sufficient
coolant in the vessel so that the fuel will not overheat in
the event of reactor isclation and loss of feedwater flow.
The system is a consequence limiting system rather
than an ECCS system.

B. The RCIC System consists of; Obj. V.D 1
Obj. VEZ2

1. Turbine-driven pump located in basement of Reactor
Building (Elev. 519)

2. Turbine is driven by steam from Main Steam Line C and Obj. V.B.2.
exhausts to the suppression pool.

3. Pump is normally lined up to take suction from the Ob). VES3
Condensate Storage Tank (CST), but can take suction
from suppression pool (only done manually).

4 Pump discharges to reactor via feedwater line B.
a. Turbine Obj. VB.1.
TP-1 & TP-2
(1) 100% capacity

‘ (2) Delivers full pump design flow at reactor
pressures of 150 to 1120 psig

(3) 500 hp at 1200 psig to 80 hp at 225 psig
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BFN Reactor Core Isolation Cooling System | 1-01-71
Unit 1 Rev. 0009
Page 10 of 71

3.0 PRECAUTIONS AND LIMITATIONS (continued)

F.  merg If RCIC Turbine is tripped by mechanical overspeed trip device, RCIC
TURE TRIP/THROT VLY, 1-FCV-071-0009, is required to be manually reset at
the turbine. pnpo soer sz008) If there is NO positive indication in Control Room
that 1-FCV-071-0009 is reset, personnel should verify position and document in
rounds sheet.

‘ G. RCIC Turbine operation below 2100 rpm may result in unstable system
operation and equipment damage.

H. RCIC SUPF CHER TURB EXH VAC RELIEF VLV, 1-FCV-071-0059, is
normally de-energized in the open position and is required to be re-energized
and closed to minimize leakage from primary containment following a LOCA
when HPCI and RCIC are shut down and NO longer required.

|, Technical Specification 3.5.3 requires RCIC System operability be determined
within 12 hours after RPV pressure is above 150 psig, or prior to startup using
auxiliary steam.

J. RCIC Turbine oil drain and sample valves should not be operated without
permission from the Unit Supervisor.

K. Injection of Suppression Pool water into the RPV should be avoided whenever
possible to prevent degradation of primary system water quality.

L. mercq Failure to manually trip the RCIC Turbine if speed exceeds 5700 rpm may
result in equipment failure. (€ netice 50-045] Operation of the RCIC turbine can be
stopped using the RCIC TURBINE TRIP pushbutton, 1-H5-71-9A. Section 8.4
is used to restore the turbine to operation if required.

M. When operable, RCIC SYSTEM FLOW/CONTROL, 1-FIC-71-36A, should be in
AUTO in order to provide more stable system operation.

N. When RCIC SYSTEM FLOW/CONTROL, 1-FIC-71-36A, is operated in
MANUAL, turbine speed should be raised as rapidly as possible to prevent
turbine exhaust check valve chatter.

0. When RCIC STEAM LINE INBD ISOLATION VLY, 1-FCV-071-0002 or RCIC
TURB STM SUF OUTBD ISOL VLV, 1-FCV-071-0003, are closed, MN STM
LINE DRAIN INBD I1SOL VLV, 1-FCV-001-0055 and MAIN STEAM LINE
OUTBD ISOL VLV, 1-FCV-001-0058, should be open to drain RCIC Stm Line.

P. mroe) When RCIC Steam Line has been isolated with 1-FCV-071-0003 only,
MN STM LINE DRAIN INBD ISOL VLV, 1-FCWV-D01-0055 and MAIN STEAM
LINE DRAIN QUTBD ISOL VYLV, 1-FCV-001-0056, should be opened for at
least one minute before closing 1-FCV-071-0002 and repressurizing the steam
line. This action drains accumulated moisture from the upstream side of
1-FCW-071-0002. reT 84-52-08]
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Examination Outline Cross-reference: Level RO SRO
295018 Partial or Total Loss of CCW / 8 Tier # 1 -
AK3.07 (10CFR 55.41.5)
Knowledge of the reasons for the following responses as they apply Group # 1 7
to PARTIAL OR COMPLETE LOSS OF COMPONENT COOLING K/A # 295018AK3.07
WATER:

e Cross-connecting with backup systems Importance Rating 31 | T

Proposed Question: # 7 ‘

Unit 3 is operating at 100% Reactor Power. A grid disturbance results in Loss of Offsite Power;
BUT, power is quickly restored. The following conditions currently exist:

e Raw Cooling Water (RCW) can NOT be restored
e ONLY Reactor Building Closed Cooling Water (RBCCW) Pump 3A could be started

Which ONE of the following identifies the reason Emergency Equipment Cooling Water (EECW)
is cross-connected to RBCCW?

To provide cooling to

A. RWCU Non-Regenerative Heat Exchanger to avoid resin damage.

B. Drywell Coolers to ensure Drywell Temperature limits NOT exceeded.

C. Reactor Recirculation Pump Sample Cooler to protect chemistry sample probes.

D. Spent Fuel Pool Cooling Heat Exchanger to ensure adequate decay heat removal.

Proposed Answer: B

Explanation A INCORRECT: 1-FCV-70-48 closes automatically on RBCCW Pump

(Optional): discharge header pressure at or below 57 psig. RWCU non-regenerative
heat exchangers are on non-essential loop which is isolated with 1-FCV-70-
48 closing.

B CORRECT: RBCCW SECTIONALIZING VLV, 1-FCV-70-48, closes
automatically on RBCCW Pump discharge header pressure at or below 57
psig. Drywell Atmospheric Coolers are essential loads and remain cooled
by RBCCW after 1-FCV-70-48, closes. Since RBCCW flow can only be
restored to 1 Pump, 1-FCV-70-48 is not re-opened.

C INCORRECT: 1-FCV-70-48 closes automatically on RBCCW Pump
discharge header pressure at or below 57 psig. Recirc Pump sample cooler
is a non-essential load.

D INCORRECT: 1-FCV-70-48 closes automatically on RBCCW Pump
discharge header pressure at or below 57 psig. Fuel Pool Cooling heat
exchangers are on non-essential loop which is isolated with 1-FCV-70-48
closing.
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Justification: To correctly answer this question, the candidates must demonstrate knowledge of
the reason for cross-connecting EECW to RBCCW with plant conditions such that there is a
complete loss of RCW and a partial loss of RBCCW. This question is rated as C/A due to the
requirement to assemble, sort, and integrate the parts of the question to predict an outcome.
This requires mentally using specific knowledge and its meaning to predict the correct outcome.

Technical Reference(s): OPL171.016 Rev 17 (Attach if not previously provided)

OPL171.047 Rev 12
0-AOI-24 Rev. 3
3-A0I-70-1 Rev. 16

Proposed references to be provided to applicants during examination: NONE

Learning Obijective: OPL171.047 V.B.3/6 _ (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam RBS 08 #7

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:
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OPL171.016
Revision 1716
Page 3 of 8

(1) Drywell accesses (not shown)

(2) Drywell penetrations (not shown)

3) Pressure suppression chamber and pool

(4) Vent pipes, header and downcomer

(5)  Torus - drywell vacuum breakers

(6) Primary auxiliary systems TP-13

@) Primary containment vent, purge
and inerting system.

(b) Drywell air cooling system

1. Drywell coolers are designed to maintain drywell air Obj. V.B.10.b &
temperature between 135°F and 150°F. V.B.10.e
Obj. V.B.19.b

a. Ten (10) cooling units are arranged in two (2) TP-27

banks of five (5) units .

b. Units use RBCCW as cooling medium off the
essential loop.

C. Powered from: Obj. V.B.18.a

Units 1, 2, & 3 use a similar lineup. (# except
U-1, B-2 is on 480V RMOV BD 1B)

A-1, A-2 A 480V S/D Bd DCN: 51090
B-1,B-2 # B 480V S/D Bd See 1/2-01-70
A-3, A4 A 480V RMOV Bd lllustration 2
B-3, B-4 B 480V RMOV Bd Table 1
A-5, B-5 C 480V RMOV Bd

d. Drywell blowers can be started using the control Obj. V.B.12 &
switch on panel 9-25. Any operating drywell V.B.19.b
cooler will trip following a load shed signal (Unit1 Obj. V.C.8 &
or 2 accident signal and any Unit 1/2 diesel V.C.10.b
generator tied to its respective 4KV shutdown See 1 & 2-0OI1-70
board). Il 2, table 1

(1) The load shed trip signal will clear after a
40 second time delay and all previously
operating drywell coolers on the non-
accident unit will automatically start
provided their respective control switch is
still in the normal-after-start position.
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BFN Degraded Raw Cooling Water 0-AQI-24
Unit 0 Capability Rev. 0003
Page 8 of 25
4.2 Subsequent Actions (continued)

7] IF additional cooling is required, THEN

[7.1] PLACE EECW in service to Control Air Compressors
using 0-OI-67. |

NOTE

Steps 4.2[7.2] and 4.2[7.3] may be performed as time and manpower permit.

[7.2] VERIFY CLOSED 0-SHV-024-1504 |
[7.3] VERIFY CLOSED (0-5HV-024-0562 |
[8] IF additional cooling is required, THEN

[8.1] ALIGN RBCCW Heat Exchangers to EECW using
1,2,3-01-70 |
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PROCEDURAL EXCERPTS FROM 3-A0I-70-1

BFN Loss of Reactor Building Closed 3-A0I-701
Unit 3 Cooling Water Rev. 0016
Page 4 of 13

1.0 PURPOSE

This instruction provides symptoms, automatic actions, and operator actions for a

partial and/or complete loss of RECCW System.
2.0 SYMPTOMS

A, Annunciator in alarm:

1. RBCCW PUMP DISCH HDR PRESS LOW (3-XA-554C, Window 12)

RBCCW PUMP SUCT HDR TEMP HIGH (3-XA-55-4C, Window 5)
RBCCW 3-FCW-T0-48 CLOSED (3-XA-55-4C, Window 19)

B wm

RECIRC PUMP A COOLING WATER FLOW LOW (3-XA-55-4A,
Window 34)

5. RECIRC PUMP B COOLING WATER FLOW LOW (3-XA-55-4B,
Window 34)

6. RWCU NON-REGENERATIVE HX DISCH TEMP HIGH (3-XA-55-4B,
Window 17)

7. RWCU RECIRC PUMP CLG WATER TEMP HIGH (3-XA-55-48,
Window 9)

8. DRYWELL EQPT DR SUMP TEMP HIGH {3-XA-55-4C, Window 16)
9. DRYWELL TEMP HIGH (3-XA-55-3B, Window 16)

10. RBCCW SURGE TANK LEVEL LOW (3-XA-55-4C, Window 13)

11. DRYWELL PRESSURE ABNORMAL (3-XA-55-5B, Window 31)

3.0 AUTOMATIC ACTIONS

- RBCCW SECTIONALIZING VLV, 3-FCV-T0-48, closes automatically on RBECCW
Pump discharge header pressure = 57 psig.
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Question Worksheet

Form ES-401-5

BFN Loss of Reactor Building Closed 3-A0I-7041
Unit 3 Cooling Water Rev. 0016
Page 6 of 13
4.2 Subsequent Acticns (continued)

[3] IF RBCCW Pump(s) has tripped and it is desired to restart the
tripped RBCCW pump, THEN

PERFORM the following (otherwise N/A):

[3.1] INSPECT the tripped RECCW pump and its associated
breaker for any damage or abnormal conditions.

[3.2] IF no damage or abnormal conditions are found, THEN

ATTEMPT to restart tripped RBCCW pump(s).

[4 IF unable to restart a tripped pump, THEN: (Otherwise N/A)
PLACE Spare RBCCW Pump in service. REFER TO 3-0OI1-70.
- [5] IF RBCCW flow was restored to two pump operation by

placing the Spare RECCW pump in service in the preceding
step, THEN

PERFORM the following (Otherwise N/A):

[5.1] REOPEN RBCCW SECTIONALIZING VLV,
3-HS-70-48A

[5.2] RESTORE the RWCU system to operation. (REFER TO
3-01-69)

[6] IF RBCCW loss is partial, THEN:

CONTROL OR REDUCE Drywell and Recirc Pump
Temperatures.(Otherwise N/A) REFER TO 3-GOI-100-124

[6.1] REDUCE Recirculation flow as necessary until 50-60%
core flow is reached.

[6.2] INSERT control rods per 3-SR-3.1.3.5(a) as directed by
Reactor Engineer until below 66 7% rod line.

[6.3] REDUCE Recirculation flow as necessary until minimum
core flow is reached.

[6.4] INSERT control rods per 3-SR-3.1.3.5(a) as directed by
Reactor Engineer.
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Revision 12
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d. Proper system flow operation is assured by Done Each Shift
monitoring the system DP {pump discharge
minus pump suction).

2. RBCCW Heat Loads

a. Essential loop loads Obj.VB.2
. Drywell Blowers(10) Obj. V.D.2

. Reactor recirculation pump motor
coolers (2)
. Reactor recirculation pump seal
coolers (2)
. Drywell equipment drain sump heat
exchanger (1)
b. MNon-essential loop loads Obj. V.B.3
. Reactor Building equipment drain Ohj. V.D.3
sump heat exchanger (1)
. Reactor water cleanup pump seal water
coolers and bearing ocil coolers (2)
. RWCU Nan-regenerative heat
exchangers (2)
. Fuel pool cooling heat exchangers (2)
. Reactor recirculation pump discharge

sample cooler (1)
3. RBCCW Heat Exchangers

a. These provide the means for heat removal DCN 51195,
from RBCCW by RCW with Emergency replaced HX1A &
Equipment Cooling Water (EECW) as a 1B, HX 1C NOT
backup. replaced.

OPL171.051

b. They are counter-flow type, 50% capacity
each.

. RBCCW flow makes one pass
through the shell side.

. RCW makes one pass through the
tube side.
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2008 River Bend Station
Initial NRC License Examination
Reactor Operator

QUESTION 7 Rev 1

Examination Qutline Cross-Reference: Level RO SRO[]
Tier# 1
Group # 1
KA # 285018 AK3.07

Importance Rating 3.1

Enowledge of the reasons for the cross connecting of backup systems as it applies to the
partial or complete loss of component cooling water.

Propased CQuestion:
AOP-0011, Loss of CCP, provides guidance to supply certain CCP loads with Standby
Service Water.
Why is it desirable to do this during a loss of CCP?
A. To provide cooling to the Reactor Recirculation Fumps to avoid seal degradation.

B. To provide cooling to the RWCU Non Regenerative Heat Exchanger to avoid
RWCU resin damage.

C. To provide cooling to the Spent Fuel Pool Cooling Heat Exchanger to ensure
adequate decay heat removal from the Spent Fuel Pool.

D. To provide cooling to the drywell sample cooler to protect chemistry sample
probes from high temperature conditions.

Propased Answer: C.

Explanation (Optional): When SSW is cross connected to CCP loads, SFC HXs, CRD
pumps and RHR pump A&B seal cooler receive cooling. Recirc pumps, RWCL non
regen HXs and RWCU pumps and the drywell sample cooler do not receive cooling from
S5W when it is aligned to the CCP header.

Technical Reference(s): STM-115, Rev 4, AOP-0011 Rev 16

Proposed references to be provided to applicants during examination: NA

Learning Objective: Obj 2b, 3e, 5b, 11a

Question Source: MNew

Cluestion History: Last NRC Exam MNA

Cluestion Cognitive Level:  Memaory or Fundamental Knowledge B3

Comprehension or Analysis
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Examination Outline Cross-reference: Level RO SRO
295019 Partial or Total Loss of Inst. Air/ 8 Tier # 1 e
AA2.02 (10CFR 55.41.10)

Ability to determine and/or interpret the following as they apply to Group # 1
PARTIAL OR COMPLETE LOSS OF INSTRUMENT AIR: K/A # 205109AA2.02
Status of safety-related instrument air system loads (see AK2.1 —

AK2.19) Importance Rating 36 |

Proposed Question: # 8 |

Given the following plant conditions:

e Unit 2 was at 100% Reactor Power when a transient occurred which resulted in a Reactor
Scram

e After stabilizing the unit, the scram signal is RESET
e ALL eight (8) Scram Solenoid Group lights are ON
e Approximately ten minutes later, the following conditions are present:

RCW DISCH HDR PRESS LOW, (2-9-20A, Window 34), in alarm

CRD ACCUM CHG WTR HDR PRESS HIGH, (2-9-5A, Window 10), in alarm
Outboard MSIVs are CLOSED

Inboard MSIVs are OPEN

Scram Discharge Volume (SDV) Vent AND Drain Valves are CLOSED
Scram Inlet AND Outlet Valves are OPEN

Which ONE of the following describes the cause for the event?
A. Loss of Control Air

B. Loss of Both RPS Buses

C. Loss of Drywell Control Air

D. Loss of 9-9 Cabinet 5, Unit Non-Preferred

Proposed Answer: A

Explanation A CORRECT: On loss of control pressure, all TCVs except for one TCV on

(Optional): each of the RBCCW heat exchangers fail open, resulting in low RCW
pressure. 85-11A/B fail closed resulting in high charging pressure.
Outboard MSIVs drift closed, Inboard MSIV are unaffected due to drywell
control air. High steam line flow will not occur due to the unit scram on low
scram pilot air pressure before MSIVs drift closed. SCRAM can be reset.
SCRAM INLET and OUTLET VALVEs, 2-FCV-85-39A(B) fail OPEN. CRD
SCRAM DISCH VOL VENT and DRAIN VLVs fail CLOSED on loss of air.

B INCORRECT: Loss of RPS would not result in RCW pressure low alarm.
This is plausible because the scram would occur as well as scram valves
open and SDV vents and drains closed, however these indications would
NOT be appropriate AFTER the scram was reset. In fact, the scram could
NOT be reset without RPS available.
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c INCORRECT: This is plausible because a loss of Drywell Control Air would
cause MSIVs to close, however the INBOARD valves would close.

D [INCORRECT: This is plausible because loss of 9-9 Cabinet 5, Unit Non-
Preferred affects several of the indications given. See attached excerpts
from 2-AOI-57-4. However, outboard MSIVs would not close and SDV
vents and drains would not fail to re-open.

RO Level Justification: This question satisfies the K/A statement by requiring the candidate to
use specific plant conditions to determine the effect of a loss of Control Air on safety related
loads. This question is rated as C/A due to the requirement to assemble, sort, and integrate the
parts of the question to predict an outcome. This requires mentally using this knowledge and its
meaning to predict the correct outcome.

Technical Reference(s):  2-A0I-32-2 Rev 32 (Attach if not previously provided)
OPL171.054 Rev 14

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.054V.B.9 (As available)
Question Source: Bank # 0610 #47
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam BFN 0610 RO

(Optional - Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure to
provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:
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Sample Written Examination Form ES-401-5
Question Worksheet
BFN Loss of Control Air 2-A0I1-32-2
Unit 2 Rev. 0032

Page 19 of 25

1.0

5.0

Attachment 1
(Page 1 of 6)

Expected System Responses
MAIN STEAM

A_  Ifthe loss of control air is instantaneous, when control air pressure drops to
< 45 psig, the MSIV accumulator air will be routed to close the MSIVs.

B. Ifthe loss of control air is slow or gradual, a high probability exists for the
accumulator air to be vented to atmosphere due to the slow realignment of the
4-way valve. This will prevent accumulator air from assisting in MSIV closure.

C.  ADS relief valves have accumulator sized to supply air volume for five valve
operations or to maintain the valve open for 30 minutes (valve will still operate
for Reactor vessel pressure relief function regardless of Drywell Control Air
pressure and accumulator air pressure).

0. Non-ADS relief valves will operate for Reactor Vessel pressure relief only.

E. STEAM SEAL REGULATOR, 2-PCV-1-147 steam seal regulating valve will fail
closed on loss of air. Steam seal pressure can be controlled using STEAM
SEAL REG BYPASS VALVE, 2-HS5-1-145.

F. Pressure control valve 2-PCV-1-175A(B) for Off Gas Preheater A(B) fails open
on loss of air. 2-FCV-1-176A and 2-FCV-1-176B are to be closed after loss of
air.

G Pressure control valves 2-PCWV-1-151(153) for SJAE A(B) first and second
stage fail closed on loss of air.

H.  Pressure control valves 2-PCWV-1-166(167) for SJAE A(B) third stage fail closed
on loss of air.

RCW

A All RCW temperature control valves fail open except for 2-TCV-24-80B
and 2-TCV-24-85B on 2A and 2B RBCCW heat exchangers and
2-TCV-024-0075E on the Main Turbine Oil Coolers (4" line) which fail CLOSED.
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20.0

CRD
A.  SCRAM INLET and OUTLET VALVEs, 2-FCV-85-39A(B) faill OPEN.

B. EAST & WEST CRD SCRAM DISCH VOL VENT CONT VLVs A & B,
2-FCV-85-83(83A)(82)(82A) fail CLOSED on loss of air.

C. EAST & WEST CRD SCRAM DISCH VOL DRAIN CONT VLVs A & B,
2-FCV-85-37C(D)(E)(F) fail CLOSED on loss of air.

D. CRD SYSTEM FLOW CONTROL VALVEs, A & B 2-FCV-85-11A
and 2-FCV-85-11B fail CLOSED on loss of air. Valves can be manually opened
if required.

OPL171.054
Revision 14

. Main Steam System Obj. V.B.6

a. M5IVs and MSRYs-The air accumulators for the Obi.WV.C8
MSIVs contain enough air for one closing actuation.
When control air pressure drops to < 45 psig, the
MSIV accumulator air will be routed to the MSIVs.

(1) Control Air supplies normal air supply to the Normal lineup
outboard M5IVs

. Control Rod Drive System

a. FCV-85-11 will fail closed, but can be manually
opened

b. Scram valves will fail open
c. 5DV vent and drains will fail closed

. Raw Cooling Water System TCVs fail open on loss of Secondary effect on

Control Air except for: TCV-24-80B and TCV-24-856 on  RCW header pressure
the RECCW heat exchangers and the Turbine Lube Qil drops.
TCV-24-75B-these fail closed.

. RBCCW System NREHX outlet TCV fails open

a. Drywell Cooler valves (RBCCW side and air side) fail
open
b. Cooling unit fan dampers fail closed
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Question Worksheet

Form ES-401-5

BFN
Unit 2

Reactor Scram

2-A0I-100-1
Rev. 0092
Page 4 of 67

1.0

1.1

2.0

3.0

INTRODUCTION

Purpose

This instruction provides symptoms, automatic actions, and operator actions for a
reactor scram.

SYMPTOMS

Any

Reactor Scram.

AUTOMATIC ACTIONS

A.
B.

Any withdrawn control rods fully insert.

Scram Discharge Volume Vent and Drain valves close.

Reactor Water Level Control swaps to Single Element (3 sec delay), when
either EPS A or B Backup Scram channel activates.

Recirc Pump 75% Runback initiated.

Programmed Scram Response of RFPTs if initiated.

1. For Scram Response logic to initiate, ALL of the following conditions are

required:

a. Scram Response Logic is not inhibited (amber light at SCRAM
RESPONSE INHIBIT/RESET switch, 2-H5-46-5 on Panel 2-9-5, is

extinguished).

b. REACTOR WATER LEVEL CONTROL PDS, 2-LIC-46-5 on
Panel 2-9-5, is in AUTO and at least one individual RFFT Speed

Control PDS in AUTO.

c. Either RPS A or B Backup Scram channel activates.

d. Reactor Level (narrow range) falls below 0 inches within 60 seconds
of first Backup Scram channel activating.
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Sample Written Examination
Question Worksheet

Form ES-401-5

BFN Loss of Drywell Control Air 2-A0I-32A-1
Unit 2 Rev. 0021
Page 4 of 9
1.0 PURPOSE
This abnormal operating instruction provides symptoms, automatic actions and
operator actions for the loss of Drywell Control Air System for causes other than
Group 6 Isolation. The loss of Drywell Control Air caused by a Group 6 Isolation is
addressed in 2-A01-64-2d.
2.0 SYMPTOMS
A. DRYWELL CONTROL AIR PRESS LOW (2-XA-55-3E, Window 35) at
= 87 psig.
B. MAIN STEAM RELIEF VLV AIR ACCUM PRESS LOW (2-XA-55-3D,
Window 18) at < 82 psig.
C. Inboard MSIV's close or start to close.
D.  Drywell cooler dampers close.
3.0 AUTOMATIC ACTIONS

None
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1.0 PURPOSE

This abnormal operating instruction provides symptoms, automatic actions and
operator actions for Loss of Unit Preferred (Battery Board 2 Panel 11, Control Room
Pane 12-9-9 Cabinet 5 Non-preferred and Unit Preferred to Panel 2-9-9 Cabinet #6).

.

-

L]

A loss of the Unit Preferred power source results in the following boards being
de-energized:

Battery Board 2 Panel 11
Panel 2-9-9 Cabinet 5 Non-preferred

Panel 2-9-9 Cabinet 6 Unit Preferred (if panel does NOT auto transfer to alternate)

NOTE

2.0

SYMPTOMS

A.  Loss of indication to CRD rod control indicator lights, Panel 2-9-5 (i.e. rod out
permissive, timer switch malfunction - select block, rod withdraw, insert and
settle, notch override and stabilizing valve indicator lights.)

B. The following recorders fail downscale (Panels 2-9-6, 2-9-7, 2-9-8):
1. Turbine Generator Vibration (2-XR-47-15),

2. TURB GEN ECC/SPEED/VALVE POSN (2-XR-47-16),

3. TURB EXP AND TEMP MN XFMR Winding Temp
(2-XR-47-20/2-TR-47-20)

4. RFPT/RFP VIB and ECC (2-XR-3-177).

C. PANEL 2-9-9 CABINET 1, 2,3 or 6 CONTROL POWER TRANSFER
(2-XA-55-TA, Window 15), on Panel 2-9-7, is in alarm on transfer of Unit
Preferred Cabinet 6.

D. Unit 2 Panel 2-9-9, Cabinet 6 UNIT PFD 120V AC NORMAL and ALTERNATE
SUPPLY lights 2-X1-57-600A and 2-XI-57-600B extinguish.

E.  UNIT PFD SUPPLY ABNORMAL (2-XA-55-8B, Window 35) on Panel 2-9-8 is in
alarm.
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3.0 AUTOMATIC ACTIONS

A Panel 2-9-9, Cabinet 6, Unit Preferred automatically transfers to the alternate
power source.

B. RFWCS Panel Display Stations are disabled and the system continues
controlling on the last known signal.

C. CRD SYS FLOW CONTROL VLV 1A/ B, 2-FCV-85-11 A/ B CLOSES on loss
of Cabinet 6 and OPENS if only Cabinet 5 is de-energized.

D. Z-FCV-1-58, UPSTREAM MSL DRAIN TO CONDENSER, auto opens.

E. Loss of one out of two auctioneered power sources for EHC Control System
(ICS is the other power source).

F. Loss of power to Turbine Supervisory Instrumentation Panel 2-9-46.

G.  Loss of one out of two auctioneered power sources for RFPT 2C Woodward
Governor and Final Driver (ICS is the other power source).

H. Loss of one out of two auctioneered power sources for Recirc Flow Control
System (IC5 is the other power source).
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Attachment 1
(Page 2 of 10)

Power Supplies

2.0 UNIT 2 PANEL 9-9 CABINET 5 UNIT NON-PREFERRED

A.

BKR 501, CONTROL AND SERVICE AIR VALVES

Secondary Containment Control Air isolation valves FSV-32-28B, FSV-32-29B,
FSV-32-91B; Drywell Service Air valve FCV-33-10. Valves have parallel air

supply solenoids, each solenoid having separate power supplies (Non-preferred
and 1&C Bus). Valve remains open if open.

1. BKR 502, PANEL 2-25-114 HYDROGEN GAS DRYER

Loss of power to 500W Hydrogen gas heater

2. BKR 503, PANEL 2-9-13 TIP SYSTEM

Loss of power to Panel 2-9-13 Tip System Channel A & B components:

-

-

-

L]

-

Drive control units for channel A and B

Walve assemblies and guide tubes

Drive and indexing mechanisms

Flux probing monitors

Drive control units from channels C, D and E

3. BKR 504, UNIT PAGING SYSTEM

Loss of power to unit paging system (communications intercom and paging
system).
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Attachment 1
(Page 3 of 10)

Power Supplies

2.0 UNIT 2 PANEL 9-9 CABINET 5 UNIT NON-PREFERRED

(continued)

4.

BKR 505, PANEL 2-9-28 CRD SELECT RELAYS

Control Rod Drive Relay Panel 2-9-28

Loss of power to the following CRD components:

a.

b.

Rod Withdrawal Block Relays

Rod Control and Interlock Relays (Rod Overtravel, All Rods In, RPIS
INOP)

Rod Control Indicator Lights (rod out permissive, timer

switch malfunction - select block, rod withdraw, rod insert, rod settle,
CRD notch override, refuel mode one rod permissive and stabilizing
valves A and B lights)

Refuel Interlock Relays

Refuel and Startup Mode Auxiliary relays, refuel mode one rod out
permissive, service platform hoist loaded, refuel equipment rod out
block, refuel platform NOT over core, service platform jib crane, west
scram discharge volume high level, east scram discharge volume high
level

Rod Control and Interlock Relays

RWM Rod withdraw permissive, REM failure to null withdraw

switch operating relay, rod selected and driving relay, select withdraw,
insert and timer relays, timer switch and unlatch relay, rod insert and
withdraw block, continuous withdraw, insert block and settle relay

Rod Drift Sets 1, 2, 3, 4 and Power Supply for Drift Alarms

Loss of Rod Select