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Crystal River Nuclear Plant 2007-001
RO Inital Exam

1. 002A3.01 001/2/2/RO#1/C/A 3.7/3.9/NEW/R/CR03701/

With the plant aligned per the drawing below, which ONE of the following choices
represents the automatic start functions associated with the RB Sump Pumps?

[Note that the white light labeled WDV-3 is lit]

RB SUMP PUMPS‘

Q WDV-73
Q WDV -4

" KB SUMP FUMPS !
A sE

WDP2A  WDP-2B |

)

A. WDP-2A will start at 12" and WDP-2B will start at 18".
B. WDP-2A will start at 18" and WDP-2B will start at 12".
C. WDP-2A will start at 12" but WDP-2B will not start.

D.¥ Neither WDP-2A or WDP-2B will automatically start.



Crystal River Nuclear Plant 2007-001
RO Inital Exam

Reasons:

A. With the indicated switch positions, if both WDV-3 and WDV-4 were open
this would be the expected start setpoints. However, the white light for
WDV-4 indicates that it is closed.

B. This would be the expected start setpoints if both WDV-3 and WDV-4 were
open and the switch were selected to WDP-2B.

C. Plausible if student believes that WDV-3 and WDV-4 are in parallel rather
than in series.

D. Correct. With either WDV-3 or WDV-4 closed (as indicated by the white light
not lit) neither RB Sump Pump will start automatically.

OPS 4-59, Obj. 4; OPS 4-59 Section 1-4.0.F and 1-5.0.C
RO - New

Reference(s) provided: None



COURSE: SYSTEMS TECHNOLOGY

LESSON: LIQUID WASTE, REACTOR BUILDING AND AUXILIARY
BUILDING SUMPS AND DRAINS, AND RC DRAIN TANK SYSTEM

plug the drain causing additional holdup volume of reactor
building spray inventory within the refueling canal.

F. REACTOR BUILDING SUMP PUMPS (WDP-2A AND -2B)

1. WDP-3A and 3B are stainless steel, canned, centrifugal pumps,
mounted for submerged operation with their suction centerlines at
approximately the 85’elevation in the Reactor Building north
sump. Each pump is rated at 100 gpm at 45’ TDH.

a) The pumps are “sewage” type pumps. They have non-clog
impellers that can pass any normal debris that may get into
the sump without clogging the pump.

2. The motors for WDP-3A and 3B are powered from Reactor MCC-
3A2 and Reactor MCC-3B2, respectively.

3. Controls and Interlocks:

a) The pumps are normally controlled using five position
(STOP, NORMAL-AFTER-STOP, START, NORMAL-
AFTER-START, PULL-TO-LOCK) spring return to
NORMAL control switches located on the ES section of
the Main Control Board.

1) A two position (A, B) maintain position switch
located next to the pump control switches is used to
select the “Lead” pump.

» b)  The “Lead” pump will startif:

1) Its control switch is in START, NORMAL-AFTER-
START or NORMAL-AFTER-STOP, and

2) Sump level is >86.5* (WD-222-LS), and

B R DVESis

Page 31 of 79
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COURSE: SYSTEMS TECHNOLOGY

LESSON: LIQUID WASTE, REACTOR BUILDING AND AUXILIARY
BUILDING SUMPS AND DRAINS, AND RC DRAIN TANK SYSTEM

1) Its control switch is in START, NORMAL-AFTER-
START or NORMAL-AFTER-STOP, and

2) Sump level is >88.5* (WD-222-LS), and

3). 1 ope

d) , The “Lead” and “Standby” pumps w
1) Their control switches are placed in STOP (the
pump will restart when its control switch is released
if level is above the low level cut off), or

2) Sump level <85.0” (WD-222-LS), or

. WDV-4 is not full open

e) The low level sump stop feature can be overridden by
holding the pump control switch in the START position.

f) Pump status lights, flowpath mimic and discharge pressure
indications are provided on the radwaste control panel.

G. REACTOR BUILDING SUMP PUMP ISOLATION VALVES

1. Sump Pump Discharge Isolation Valve Inside Containment
(WDV-3)

a) WDV-3 is powered from ES MCC-3A2.

b) WDV3 is normally operated using a three position
(CLOSE, NORMAL, OPEN) spring return to NORMAL
control switch located on the ES section of the Main
Control Board.

1) The valve can also be controlled using three
pushbuttons (OPEN, STOP, CLOSE) located on the
MCC.

Page 32 of 79
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COURSE: SYSTEMS TECHNOLOGY

( LESSON: LIQUID WASTE, REACTOR BUILDING AND AUXILIARY
' BUILDING SUMPS AND DRAINS, AND RC DRAIN TANK SYSTEM
Instrument Function Control/Setpoint
WD-135-LS Laundry and Shower Sump Pumps WDP-22A Starts
Auto Start Signals at 91.5” Stops at
90.5’

WDP-22B Starts

WD-271-LS Laundry & Hot shower Tank (WDT- "I Low Level Stop
11A) Level control for WDP-23A =5’

NOTE: Instrumentation Listed for “A” train equipment. Other trains will have
similar instrumentation.

NOTE: Only selected system instruments are listed in this section. Refer to the
Passport Equipment Database, Flow Diagrams, and Instrument Data Sheets, as
needed, for Instrumentation not listed.

( 6.0  SYSTEM INTERRELATIONS

A. CA  Provides sodium hydroxide to the neutralizer tank and deborating
demineralizers. The chemical addition system also provides the means to
sample liquid waste from various components in the system. The liquid
waste system provides a means of collecting and processing the drainage
and overflows from the chemical addition system.

B. CX  The liquid waste system collects and processes liquid from the
condensate demineralizer system.

C. DH  The liquid waste system instrumentation provides Reactor
Building sump level indication.

D. DW  Provides demineralized water to the liquid waste system
equipment, as required, for line flushing and filling loop seals.

E. ES Provides isolation signals to the liquid waste system containment
1solation valves.

F. HT  Provides redundant electrical heat tracing of piping containing
boric acid.

Page 70 of 79
OPS-4-59 Rev. 6



Crystal River Nuclear Plant 2007-001
RO Inital Exam

2. 003A4.03 001/2/1/RO#2/C/A 2.8/2.5/MOD/R/CR03701/4-060-008
Which ONE of the following conditions will cause a white permissive light to be lit

for the "D" Reactor Coolant Pump, RCP-1D?

A. Seal injection flow to RCP-1D is 2 gpm.
B. Reactor power is 35%.

C.v Lift oil pressure to RCP-1D is 120 psig.
D. RCP-1D SW return flow is 250 gpm.
Reasons:

A.  RCP seal injection flow start permissive is > 3 gpm per pump.

B. The Rx power start permissive for RCPs is < 30%.

C. Correct. The white permissive light lit indicates that the permissive is met.
The setpoint for lift oil pressure is > 110 psig so the lift oil permissive light
would be lit.

D. The SW return flow setpoint is > 260 gpm.

OPS 4-60, Obj. 4; OPS 4-60 Section 1-4.0.1.8; OP-302
RO - Modified

Reference(s) provided: None



COURSE: SYSTEMS TECHNOLOGY

LESSON: REACTOR COOLANT SYSTEM

OPS-4-60

The reactor coolant pumps are normally operated using five
position (STOP, NORMAL-AFTER-STOP, START, NORMAL-
AFTER-START, PULL-TO-LOCK) spring return to NORMAL
control switches located on the ICS section of the Main Control
Board.

a) Each switch includes red and green pump status indicating
lights, an ammeter (% load), and white lights indicating the
status of the following reactor coolant pump start
permissives: (Figure 4)

3) pper oil pot level not low
4) Lower oil pot level not low

7) <3 RCPs runnlng AND controlled bleed-off valve
open OR RCS temp >441°F AND controlled bleed-
off valve open

b) The permissives can be bypassed using a key lock switch
located on the Main Control Board.

c) When the “AB” transfer switch on the Remote Shutdown
Panel is selected to the “RSP” position, all interlocks
except lift oil pressure and cooling water flow are by-
passed.

d) Individual red and green reactor coolant pump status lights
are provided on the Remote Shutdown Panel. There are no
pump controls on the RSP.

Each pump has a separate, single speed, top mounted electric drive
motor that is connected to the pump by a removable shaft coupling.

a) A driver support positions the motor above the pump, and
has openings to permit access to the pump seals.

b) Sufficient access and a removable coupling spacer allow
pump seal replacement without removal of the motor.

Page 32 of 76
Rev. 7
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3.1 Setpoints
DESCRIPTION
3.1.12 RCP Start Permissives
Upper/Lower O|I Reservows NORMAL
' Seal Injection Flow > 3 gpi
« Controlled Bleed-off VIV's Opened MUV—258,
259, 260, 261
e T.>441 °F to Start Fourth (4th) RCP
3.1.13 RCP Motor Stator Coil High e 145°C
Temperature
3.1.14 RCP Seal Flows High/Low e High: > 42 gpm supply header
e Low: <22 gpm supply header
o Low: <3 gpm/pump
3.1.15 RCP Cooling Water Flow Low e <260 gpm SW flow
OP-302 Rev. 59 Page 6 of 49



QUESTION PRIOR TO MODIFICATION

4-60 008/3//0020102003/G2.1.31/4.2/3.9/33-[2/3)/
During a plant startup the following conditions exist:

RCP-1A, RCP-1B, and RCP-1C are all running.

RCP-3D, DC lift oil pump for RCP-1D is running.

All RCP oil reservoirs are at normal level.

SWP-1C, "C" Nuclear Services Closed Cycle Cooling Pump, is running.
RCS temperature is 440° F.

RCS pressure is 1900 psig.

All RCP seal flows are stable at 14 gpm.

Which of the preceding conditions would cause a white indicating light start
permissive to be extinguished for the "D" Reactor Coolant Pump, RCP-1D?

A. RCP lift oil pressure is too high.
B. RCS pressure is too low.

C. RCP seal flow is too high.

D.¥ RCS temperature is too low.
Reasons:

A. Start permissive light would be on even with high pressure.

B. RCP do not have a start permissive for RCS pressure.

C. RCP seal flow is too high, but the start permissive for seal flow is for low flow.
D. Correct, RCS temperature when starting the fourth RCP must be greater than

441°F.

ROT-O-FPCF; LOI99-FPCF; LOI1-T1; LOI2-T6R/T6S; LOI0401T9AR
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Crystal River Nuclear Plant 2007-001
RO Inital Exam

3. 004A3.15 001/2/1/RO#3/C/A 3.5/3.6/NEW/R/CR03701/
The following plant conditions exist:

EOP-09 "Natural Circulation Cooldown" is in use.
- RCS Pressure is 340 psig.
Makeup tank temperature is 130° F.

Actions to align High Pressure Aux Spray per EOP-14, Enclosure 13, are in
progress. Given these conditions the number of thermal cycles for the spray line
iIs__ (1)  and spray flow will be controlled __ (2)  to control RCS pressure.

A. (1) unlimited
(2) manually

B. (1) unlimited
(2) automatically

C.v (1) limited
(2) manually

D. (1) Limited
(2) automatically

Reasons:

A. 340 psig corresponds to a pressurizer temperature of 435° F. This exceeds
the 300° F limit for unlimited thermal cycles.

B. 340 psig corresponds to a pressurizer temperature of 435° F. This exceeds
the 300° F limit for unlimited thermal cycles. There is no automatic control
associated with HP Aux Spray.

C. Correct. 340 psigis 365 psia. This corresponds to 435° F, which is a delta-T
of 305° F. With delta-T greater than 300° F, thermal cycles would be limited
to 15 for the duration of plant life. HP Aux Spray is manually controlled
using RCV-53 and MUV-16.

D. There is no automatic control associated with HP Aux Spray.



Crystal River Nuclear Plant 2007-001
RO Inital Exam

OPS 4-52, Obj. 9; OPS 4-52 Section 1-4.0.K; EOP-14 Enclosure 13; OP-305,
Caution associated with Step 4.2; SP-296

RO - New

Reference(s) provided: Steam Tables



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

L.

During plant operation, other system operations performed include
swapping and changing filters, (pre, post, and seal injection)
placing demineralizers in and out of service, and the performance
of various surveillance procedures. Instructions for performing
most normal operations of the MU System are provided in OP-402,
Makeup and Purification System.

J. SYSTEM SHUTDOWN

I

The makeup system is kept in operation maintaining pressurizer
level and RCP seal injection during shutdown and for most of the
plant cooldown.

a) When RCS temperature decreases below 280°F, the circuit
breakers for the non-running makeup pumps and the HPI
valves (MUV-23, -24, -25, and -26) are locked, racked out,
and red tagged. This is done to limit the possibility of an
inadvertent HPI actuation causing an overpressure
condition when the RCS is below normal operating
temperatures. When the decay heat removal cooler outlet
temperature is <120°F and pressure is less than 150 psig,
the running makeup pump is stopped and its circuit breaker
racked out and red tagged.

K. HIGH PRESSURE AUXILIARY SPRAY

1.

OPS-4-52-LP

ﬂ’llS hne

The high pressure auxiliary spray line requires some operational
limitations depending on the temperature of the pressurizer. If the
temperature of the pressurizer is < 300°F above the makeup water
temperature, then there is an unlimited number of thermal cycles of
ture of epressurlzer is> 300°F above the

Operation and use of this spray flow path requires close
coordlnatlon betwecn the control room and an operator in the

- manipulated to ack ~1evév RCP seal 1nJect10n
flow must be closely monitored to ensure the proper RCP seal

injection flow is maintained.
This operation requires that both RCP seal injection filters

(MUFL-3A and -3B) be placed in service. Overpressure protection

Page 66 of 90
Rev. 10



4.2

RCS Depressurization With High Pressure Aux Spray (Reference)

ACTIONS

DETAILS

CAUTION

ressurizer temperature and the temperature of

the source of the pressurizer spray water (Makeup Tank or Borated Water Storage Tank) from the
MU system.

4.2.1

ENSURE Initial Conditions are met

Initial Conditions:
e __ CRS/SSO has approved use of this section

/
CRS/SSO /Date

e __ PZR spray via RCV-14 is unavailable due
to plant conditions
Y
Initial/Date

422 PLACE second Seal Injection Filterin ¢ ENSURE OPEN the following valves:
service __ MUV-453, MUFL-3A Inlet
__ MUV-454, MUFL-3A Inlet
__ MUV-457, MUFL-3B Inlet
__ MUV-458, MUFL-3B Inlet
__ MUV-455, MUFL-3A Outlet
__ MUV-456, MUFL-3A Outlet
__ MUV-459, MUFL-3B Outlet
__ MUV-460, MUFL-3B Outlet
/
Initial/Date
4.2.3 PROTECT normal Aux spray line from 1. _ ENSURE CLOSED DHV-91, DH lIsolation
over-pressurization to Pressurizer Spray
2. __ PLACE DHV-91 breaker in OFF position,
ES MCC 3AB Unit 5C .
3. __ VERIFY OPEN DHV-92, PZR Spray Root
Valve
/
Initial/Date
OP-305 Rev. 35 Page 12 of 34
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4. 004K5.26 001/2/1/RO#4/MEM 3.1/3.2/NEW/R/CR03701/
During normal full power operation a gas space leak occurs in the Makeup Tank
(MUT-1) which results in the tank depressurizing to 1 psig. Following this
depressurization, NPSH to the running MUP will be:

A. reduced but still adequate. The loss of nitrogen overpressure will allow
- oxygen to enter the Makeup and Reactor Coolant Systems.

B.¥ reduced but still adequate. The loss of hydrogen overpressure will
impact oxygen scavenging.

C. inadequate. The loss of nitrogen overpressure will allow oxygen to enter
the Makeup and Reactor Coolant Systems.

D. inadequate. The loss of hydrogen overpressure will impact oxygen
scavenging.
Reasons:

A. Nitrogen overpressure would normally be used during an extended
shutdown.

B. Correct. The makeup pumps have adequate NPSH as long as the normal
level band is maintained. In fact, AR-403 allows for operation below the
alarm setpoint of 3 psig, as long as pressure is maintained > 0 psig. During
normal operation, hydrogen overpressure is applied for oxygen scavenging.

C. Adequate NPSH can be maintained as long as normal level band is
maintained with > 0 psig in the makeup tank. Nitrogen overpressure would
normally be used during an extended shutdown.

D. Adequate NPSH can be maintained as long as normal level band is
maintained with > 0 psig in the makeup tank.

OPS 4-52, Obj. 7; OPS 4-52 Section 1-4.0.P; OP-103B; OP-402; AR-403

RO - New

Reference(s) provided: None
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CURVE 8A, 8B, 8C
(Page 4 of 4)

OPERATIONAL CRITERIA FOR CURVES 8A, 8B &8C
Maximum Makeup Tank Operating Pressure vs Level (NOCS 100350)

MAKEUP TANK OPERATING PRESSURE AND ALARM LIMITS

(0]

MAKEUP TANK OPERATING LEVEL AND ALARM LIMITS

The PREFERRED REGION is an area below and to the right of the
COMPUTER ALARM and equal to or greater than 16 psig.

The ANNUNCIATOR ALARM is a variable alarm based on a
Pressure/Volume relationship for the makeup tank and initiates at 2.12 psi
below the design limit curve at a level of 55 inches.

The COMPUTER ALARM is a variable alarm based on a
Pressure/Volume relationship for the makeup tank and initiates at 3.12 psi
below the design limit curve at a level of 55 inches.

The ACCEPTABLE REGION is below the ANNUNCIATOR ALARM
above '0' psig and encompasses the PREFERRED REGION. It is bounded

(o)

(0]

Operating in the RESTRICTED REGION, exceeding the MUT HIGH
(100") and LOW LEVEL (55") alarm setpoints will require action in
accordance with the appropriate Alarm Response procedure(s).

The COMPUTER ALARM is provided to alert the operator that the
makeup tank pressure is approaching the annunciator alarm. Exceeding the
computer alarm does not require any immediate action.

GENERAL REQUIREMENTS AND COMMENTS

(o)

OP-103B

Operating in the PREFERRED region should provide adequate hydrogen
concentration (>25 cc/kg) in the RCS if makeup tank pressures are
consistently maintained in this area.

Exceeding the ANNUNCIATOR ALARM will require operator action in
accordance with the appropriate Annunciator Response Procedure. This
area is considered a RESTRICTED REGION.

Operation outside the PREFERRED REGION is acceptable durin% dplant
maneuvering. However, under steady state conditions, efforts should be
made to operate in the PREFERRED REGION.

The UNACCEPTABLE REGION is on or above the DESIGN LIMIT

curve. Operation in the UNACCEPTABLE REGION shall require an

1e)valuation in accordance with CAP-NGGC-0200, Corrective Action
rogram.

The DESIGN LIMIT curve is based on instrument error for pressure and
level as read from MU-14-LIRI.

The DESIGN LIMIT curve is based on Engineering Calculation
M94-0053, Rev. 5

Rev. 39 Page 43 of 58



ENCLOSURE 1
(Page 115 of 204)

PSA-H ANNUNCIATOR RESPONSE PSA-Z-04-06 H-04-06

MAKEUP TANK
PRESS
HIGH/LOW

EVENT POINT 1063

INDICATED CONDITION:

¢ MAKEUP TANK PRESSURE < 3 PSIG AS SENSED BY MU-17-PS.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

e MU-014-LIR1, MUT LEVEL/PRESSURE RECORDER.

OPERATOR ACTIONS FOR A VALID ALARM:

e ENSURE MUV-134 CLOSED.
* INCREASE PRESSURE WITHIN LIMITS OF MAKEUP TANK PRESSURE/LEVEL CURVE OF OP-103B.

DISCUSSION:

\Y BE TEMPORARILY REDUCED BELOW.3 PSIG
L ‘f’;: IA D

REFERENCES: DRAWING 208-041-MU-47.

SENSING ELEMENT: MU-17-PS.

AR-403 Rev. 56 Page 118 of 208




3.0 PERSONNEL INDOCTRINATION
3.1 Setpoints
DESCRIPTION VALUE
3.1.1 Makeup Tank [NOCS 100350]
a. MUT High Level Alarm e 100 inches
b. MUT Low Level Alarm e 55inches
c. MUT Low-Low Level Interlock e 21 inches positions MUV-112 to MUT
d. MUT Low-Low Level Interlock and e 18 inches opens MUV-58 and MUV-73
Alarm :
e. MUT High Temperature Alarm e 135°F
f.  MUT Low Temperature Alarm e 95°F
g. MUT High Pressure Alarm Refer to curve 8A, 8B or 8C of OP-103B,
Plant Operating Curves
h. MUT Low Pressure Alarm ® 3ps isory only, NOT an ITS or design
3.1.2 Makeup Pumps
a. MUP Inboard Bearing High Temp e 190°F
Alarm
b. MUP Outboard Bearing High e 170°F
Temp Alarm
c. MUP End Gear Bearing High o 165°F
Temp Alarm
d. MUP End Center Bearing High o 165°F
Temp Alarm
e. MUP and Motor Lube Oil Low e 5 psig
Pressure Alarm
f.  MUP Motor Inboard Bearing High e 180°F
Temp Alarm
g. MUP Motor Outboard Bearing e 180°F
High Temp Alarm
h.  MUP Motor Stator High Temp e 126°C
Alarm
i. MUP Gear Oil Pressure Low e 7 psig
Alarm
OP-402 Rev. 136 Page 6 of 218



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

P.  MAKEUP TANK (MUT-1)

1. The makeup tank is a 600 cubic foot capacity tank located on the
119’ elevation of the Auxiliary Building.

2. The makeup tank serves as a receiver for letdown, seal return,
chemical additions, and system makeup. It also acts as a surge tank
to accommodate small changes in RCS volume, and provides
suction to the makeup pumps.

3.
water when it passes through the hlgh ra
@;cox: This is the primary method of controlling the dissolved
oxygen concentration in the RCS during power operation.
4. Makeup Tank Pressure Control

a) OP-103B, Heatup/Cooldown Curves, contains curves that
indicate the design limit, and annunciator and computer
alarms based on makeup tank pressure versus tank level.

1) The curve limits the hydrogen overpressure in the
makeup tank to prevent the tank contents from
being emptied following an ES actuation, allowing
hydrogen gas to enter the suction of the HPI pumps
and interrupt HPI flow.

2) A Main Control Board annunciator alarm (set at
design pressure limit minus 3 psig) will alert control
room personnel that the MUT-1 pressure limit as
defined in curve 8 of OP-103B has been exceeded
and that the tank is being operated in the
unacceptable region. A computer alarm (design
pressure limit minus 4 psig) is provided to alert
control room personnel that the allowable MUT-1
pressure limit is being approached.

b) Pressure in the tank is reduced by venting the tank to the
waste gas system through MUV-134.

1) MUV-134 is an air operated control valve operated
from the PSA section of the Main Control Board

Page 32 of 90
OPS-4-52-LP Rev. 10
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CRYSTAL RIVER UNIT 3
ENHANCED DESIGN BASIS DOCUMENT
MAKEUP AND PURIFICATION SYSTEM

SYSTEM
DH

DW

ES

HT

Decay Heat Removal
System

Demineralized Water
System

Electrical Power (Including
Emergency Diesel
Generators)

Engineered Safeguards

Heat Tracing System

Instrument Air System

Nitrogen System

REQUIREMENT/FUNCTION

The BWST is the source of borated water for high
pressure injection to the Reactor Vessel. The DH
System in conjunction with the MU System filters and
demineralizers may provide purification of the Reactor
Vessel and Fuel Transfer Canal inventory.

The DH System provides suction for the MU Pumps
following a small break LOCA when the BWST is
exhausted and the RC System pressure is above the
shutoff head of the DH Pumps.

The MU System provides another source of auxiliary
pressurizer spray water via a cross connection
between the RC pump seal injection and the DH
auxiliary spray lines.

The alternative recirculation flow path discharges into
the reactor building sump.

The DW System provides makeup water (unborated)
to the MU Tank and also provides rinse water for the
MU Demineralizers.

The Electrical Power System provides Class 1E and
non-Class 1E power to MU System electrical
components.

The ES Actuation System (ESAS) automatically
actuates MU System pumps and valves during
emergency conditions to ensure automatic initiation of
high pressure injection and containment isolation.

The HT System prevents boron precipitation in
portions of the MU System contacting the
concentrated boric acid.

Instrument Air is used to operate pneumatic valves
throughout the MU System.

Tab 6/2, Revision 20




Crystal River Nuclear Plant 2007-001
RO Inital Exam

5. 005K5.09 001/2/1/RO#5/C/A 3.2/3.4/NEW/R/CR03701/
The following plant conditions exist:

The plant is being shutdown and cooled down for maintenance.
All RCPs have been secured.

RCS temperature is 150° F.

RCS pressure is 250 psig.

It is desired to secure both DHPs for 30 minutes. Given the requirements (1-3)
below, which combination of requirements must be met to allow this activity?

(1) Ensure core outlet temperature will remain subcooled for the duration.

(2) Ensure no activities which could reduce RCS boron occur.

(3) Ensure no RCS drain activities occur.

A. (2) only

B.¥ (1) and (2) only

C. (1) and (3) only

D. (1), (2), and (3)

Reasons:

A.  This would be the only requirement per LCO 3.9.4 if the plant were in Mode
6 with refueling canal level at least 156'.

B. Correct. The plant is in Mode 5 with the loops filled. Under these
circumstances, LCO 3.4.6 would apply. This LCO has a note allowing both
DHPs and all RCPs to be secured for up to 1 hour, as long as requlrements
(1) and (2) above are met..

C. Under these circumstances RCS drain activities would not be specifically
prohibited and activities that would lower RCS boron are prohibited.

D. These requirements would need to be met per LCO 3.4.7 if the loops were not

filled. Given that RCS pressure is still 250 psig the loops are filled.



L

Crystal River Nuclear Plant 2007-001
RO Inital Exam -

OPS 4-54, Obj 10; OPS 5-01 Obj. 8; OPS 4-54 Section 1-10.0.C; ITS LCO 3.4.6
RO - New

Reference(s) provided: None



RCS Loops—-MODE 5, Loops Filled

3.4.6
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.6 RCS Loops—-MODE 5, Loops Filled
LCO 3.4.6 One decay heat removal (DHR) Toop shall be OPERABLE and in

operation, and either:
a. One additional DHR Toop shall be OPERABLE; or

b. One steam generator (OTSG) shall be OPERABLE.

No operations are permitted that would cause
reduction of the RCS boron concentration; and

Core outlet temperature is maintained so as to
assure subcooling throughout the RCS.

2. One required DHR Toop may be inoperable for up to ‘
2 hours for surveillance testing provided that the other
DHR loop is OPERABLE and in operation.

3. Al1 DHR Toops may be removed from operation during
planned heatup to MODE 4 provided at least one RCS Toop
is in operation.

APPLICABILITY: MODE 5 with RCS loops filled.

Crystal River Unit 3 3.4-10 Amendment No. 149



RCS Loops - MODE 5, Loops Not Filled

3.4.7
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops—MODE 5, Loops Not Filled
LCO 3.4.7 Two decay heat removal (DHR) loops shall be OPERABLE and at

lTeast one DHR Toop shall be in operation.

Core outlet temperature is maintained so as to
assure subcooling throughout the RCS.

No operations are permitted that would cause
reduction of the RCS boron concentration; and

No draining operations to further reduce the RCS
water volume are permitted.

2. One DHR Toop may be inoperable for < 2 hours for

surveillance testing provided that the other DHR loop is
OPERABLE and 1in operation.

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more DHR A.l Initiate action to Immediately
Toop(s) inoperable. restore DHR Toop(s)
to OPERABLE status.

(continued)

Crystal River Unit 3 3.4-13 Amendment No. 149
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DHR and Coolant Circulation—High Water Level
3.9.4

3.9 REFUELING OPERATIONS

3.9.4 Decay Heat Removal (DHR) and Coolant Circulation—High Water Level

LCO 3.9.4 One DHR Tloop shall be 1in operation.

APPLICABILITY: MODE 6 with the refueling canal water Tlevel > 156 ft Plant

Datum.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No DHR Toop in Al Suspend operations Immediately
operation. involving a reduction
in reactor coolant
boron concentration.
AND
A.2 Suspend Toading Immediately
irradiated fuel
assemblies in the
core.
AND
A.3 Initiate action to Immediately
restore DHR Tloop to
operation.
AND
(continued)

Crystal River Unit 3 3.9-6 Amendment No. 149



Crystal River Nuclear Plant 2007-001
RO Inital Exam

6. 006A4.08 001/2/1/RO#6/C/A 4.2/4.3/BANK/R/CR03701/4-013-014
The following plant conditions exist:

A plant heatup and pressurization are in progress.
LPI ES actuation bistables are currently tripped and bypassed.
Current RCS pressure is 300 psig.

Which ONE of the following describes the expected plant response of the LPI ES
actuation bistables if no operator action is taken?

A. LPI will actuate when RCS pressure reaches the 500 psig LPI Actuation
bistable setpoint.

B.¥ LPI will actuate when RCS pressure reaches the 900 psig LPI Bypass
bistable reset setpoint.

C. LPI will not actuate when RCS pressure reaches the 500 psig LPI
Actuation bistable setpoint if all channels of RPS are still selected to
Shutdown Bypass.

D. LPI will not actuate when RCS pressure reaches the 900 psig LPI
Bypass bistable setpoint if all channels of RPS are still selected to
Shutdown Bypass.

Reasons:

A. LPI will not actuate until the 900 psig Bypass bistables automatically reset.

B. Correct. LPI will actuate at 900 psig if the Actuation bistables have not

been reset.

C. LPI will not actuate until the 900 psig Bypass bistables automatically reset

and RPS Shutdown bypass will not stop the ES actuation.

D. RPS Shutdown bypass will not stop the ES actuation.



Crystal River Nuclear Plant 2007-001
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RO - Bank

Reference(s) provided: None



COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

14.

O0PS-4-13

p)

9

One of the three HPI Manual Test Group Switches is
placed in Test, disabling the other 2 groups from actuating.

When the HP Inj Man Act (PB1/RCAH) pushbutton is
depressed, actuation of the group matrix can be verified on
the ES actuation relay cabinets as was done during
automatic initiation testing.

The HPI Manual Test Group 1 switch is a spring return to
OFF switch and therefore must be held in the TEST
position until the HP Inj Man Act pushbutton has been
depressed and released. Otherwise all three groups will be
actuated.

The manual test is reset using the HP Inj Man Test Reset
pushbutton that breaks the seal in circuit for the manual
actuation auxiliary relays.

LPI Actuation (Figure 19)

b)

d)

LPI is divided into three groups.

[} Group 1 relays control the LPI valves (DHV-5 and
DHV-34),

2) Group 2 controls the LPI pump,
3) Group 3 controls EFP-1.

LPI also can be initiated by an RBIC actuation by relay
63Y/RB*W.

1) Any RBIC signal will actuate the valves (group
one); however, groups two (LPI pumps) and three
(EFP-1 trip) will depend upon the status of off site
power.

Group 2 will always be actuated by a 500 psig or a manual
actuation, but will only be actuated by a cascade from

Page 47 of 82
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

f) Resetting RBIC actuation.

2. OP-202, Plant Heatup, provides guidance on placing the ES system
in service during a plant heatup.

a) During a plant heatup, several operations are required to
prevent an inadvertent ES actuation. The following

sequence is a summation of the actions required by OP-
202.

1) When RC pressure is >500 psig, the operator must
manually reset the three LPI trip bistables.

o The reset will illuminate the bypass/reset
permit light, indicating that the channel can
be reset without causing an actuation.

2) The operator should then reset the six LPI
bypass/reset switches, which will extinguish the
channel bypass and light the green bypass/reset
light.

3)

‘action will remove the channel bypass with
‘ e ——

4) When RC pressure is >1625 psig the operator must
manually reset the three HPI trip bistables.

. The reset will illuminate the bypass/reset
permit light, indicating that the channel can
be reset without causing an actuation.

5) The operator should then reset the six HPI
bypass/reset switches, which will extinguish the
channel bypass and light the green bypass/reset
light.

Page 59 of 82
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Crystal River Nuclear Plant 2007-001
RO Inital Exam

7. 006K4.21 001/2/1/RO#7/C/A 4.1/4.3/BANK/R/CR03701/4-013-001
The following plant conditions exist:

- A controlled plant shutdown is in progress.

- RCS pressure is 250 psig.

- RCS temperature is 200° F.

- EFP-1 is running to support post-maintenance testing.

- An RCS leak occurs.

- You elect to depress the LPI manual actuation pushbuttons.

Based on the above conditions what would be the expected status of DHP-1A &

1B?

Reasons:

Neither DHP will start.
Both DHPs will start immediately.

DHP-1B will start immediately. DHP-1A will not start until EFP-1 is
tripped.

Both DHPs will start 15 seconds following the manual actuation in their
normal block loading sequence.

A. Correct. Due to the given conditions the student must realize that both HPI
and LPI have been bypassed. A manual initiation of the LPI actuation system
will not start the decay heat pumps unless the HPI SEAL IN is present (Block
4 Loaded). These pumps will have to be started using the manual start
switches or by actuating the HPI system.

B. &D.

Due to the given conditions the student must realize that both HPI and
LPI have been bypassed. A manual initiation of the LPI actuation
system will not start the decay heat pumps unless the HPI SEAL IN is
present (Block 4 Loaded). These pumps will have to be started using the
manual start switches or by actuating the HPI system.

Refer to above reason for the first part of the distractor. The second
portion of the distractor refers to an interlock in effect only if a LOOP is
present.



Crystal River Nuclear Plant 2007-001
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OPS 4-13, Obj. 2; OPS 4-13 Section 1-2.0.D, Table 2, Table 4
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

b) All of the valves that are actuated by the HPI diverse
isolation signal are also actuated by the RBIC signal.

c) Following a manual actuation of HPI, diverse isolation can
be initiated using the test switches in the ES cabinets.

D. LOW PRESSURE INJECTION (LPI)

1.

OPS-4-13

Low pressure injection (LPI), which is an integral part of the decay
heat removal system, uses two decay heat pumps and two decay
heat coolers and has provisions to align coolant injection from the
BWST or the Reactor Building sump.

LPI will be initiated by a decreasing reactor coolant system
pressure signal at 500 psig, or an increasing Reactor Building
pressure signal at 4 psig.

The LPI system, which is designed to provide core cooling for
larger break sizes, operates independently of and in addition to
HPI.

When an actuation signal occurs on two of three channels, LPI
flow to the core will be aligned through two separate flow paths,
each including a pump and heat exchanger.

a) The initial injection of water will be from the BWST.

b) With all pumps running and the maximum break size, this
mode will last a minimum of 35 minutes.

When the BWST reaches a low level, the suction of the LPI pumps
must be swapped from the BWST to the Reactor Building sump to
establish the recirculation mode of cooling.

A bypass switch is provided for each low pressure injection train to
enable the operator to bypass the channel for normal shutdown or
for recovery from an actual actuation.

a) The bypass can be initiated from the Main Control Board or
from the ES 4160V switchgear room.

Page 19 of 82
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

E.

0OPS-4-13

?‘iA manual 1n1t1at10n of the. LPI actuz tion system Wi
' decay heat pumps unless an HPI seal
« loaded)..

c) When two of three channels in each system of actuation are
bypassed, the LPI actuation is prevented from being
actuated by a 500 psig reactor coolant system pressure

signal.

d) LPI can still be actuated by the 4 psig Reactor Building
pressure signal.

Equipment is actuated in accordance with Table 4.
The LPI system has a manual actuation pushbutton for each train

of actuation (“A” and “B”). Depressing the two pushbuttons will
position the LPI valves to their ES position.

in is presenh(Block 4

REACTOR BUILDING ISOLATION AND COOLING SYSTEM (RBIC)

1.

The RBIC system is designed to limit the post-accident Reactor
Building pressure within design values.

Emergency cooling of the Reactor Building is performed using the
same equipment that provides normal heat removal.

Under post-accident emergency cooling conditions, the Reactor
Building cooling units will operate at a reduced speed with the heat
being rejected to the nuclear services closed cycle cooling system

(SW).

A Reactor Building pressure signal of 4 psig on any two of three
Reactor Building pressure switches will initiate Reactor Building
isolation and cooling.

RBIC closes all fluid line penetrations not required for operation of
the emergency core cooling systems.

Page 20 of 82
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

1-14.0 TABLE 2 - HPI ACTUATION

OPS-4-13

Circuit Time A Train B Train Position
(Seconds)
DIVERSE | 0 See Table 6 See Table 6 See Table
(D
BLOCK1 |0 MUP-1A or 1B | MUP-1B or 1C | Running
2 )
MUV-23 MUV-25 Open
MUV-24 MUV-26 Open
MUV-586 MUV-586 Open
MUV-587 MUV-587 Open
AHF-1A or 1C | AHF-1Bor IC | Off
(FAST) (3) (FAST) (3)
MUV-53 MUV-257 Closed
MUV-73 MUV-58 Open
EDG"A" EDG "B" Run
430V UV 480V UV Armed
Lockout (4) Lockout
ES HPI Flow ES HPI Flow Armed
Alarms (5) Alarms (5)
BLOCK 2 |5 AHF-1Aor 1IC | AHF-1Bor IC | Running
(SLOW) (3) (SLOW) (3)
RWP-2A RWP-2B Running
BLOCK 3 | 10 AHF-15A AHF-15B Running
- SWP-IA SWP-1B Running
- BLOCK T DHP-lA T — med (6)
BLOCK 5 | 20 RWP-3A RWP-3B Runmng
BLOCK 6 | 25 DCP-1A DCP-1B Running
BSP-1A BSP-1B Armed (7)
Page 75 of 82
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

(1) Actuation of HPI via the 1625 psig bistable will initiate diverse containment
isolation circuit. Actuation by the manual pushbutton or cascade from LPI or
RBIC will not actuate this circuit.

(2) "B" MUP may be selected to either train as the ES pump

(3) Selector switches are located in ES Cabinets 4D and 5D in the CR, to provide
selection of AHF-1A or 1C from the "A" Train or likewise, selection of AHF-
1B or 1C from "B" Train. This will ensure that only one Reactor Building Fan
is automatically connected to an EDG. The start logic such is set up that on
an actuation, only one fan will be running in slow speed. This logic is biased
to start the "A" train selected fan first ("B" fan will start if the "B" train
precedes the "A" train actuation by at least 6 seconds.

(4) Lockout will be actuated if ES is coincident with undervoltage condition. See
table II.

(5) ES HPI flow alarms do not seal in and therefore will not be functional when
HPI is bypassed or reset.

- (6) LPT actuation required for pump start. -

(7) BS actuation required for pump start.

Page 76 of 82
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

1-16.0 TABLE 4 - LPI ACTUATION

A Train J - quition
DHV-5 DHV-6 Open
DHV-34 DHV-35 Open
Flow Alarm | Flow Alarm Armed Does Not Seal In
1-17.0 TABLE 5 - BS ACTUATION
A Train B Train Position Notes
BSP-1A BSP-1B Run Requires HPI
Permissive
Flow Alarm | Flow Alarm Armed Does Not Seal In
Page 78 of 82
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Crystal River Nuclear Plant 2007-001
RO Inital Exam

8. 007A2.02 001/2/1/RO#8/C/A 2.6/3.2/NEW/R/CR03701/
While operating at 100% power the RCDT pressure is observed to be reading
abnormally high at 6 psig. Attempts to reduce RCDT pressure via venting were
unsuccessful. Which ONE of the following choices represents the consequence of
this condition and the appropriate method for reducing pressure?

A Diversion of RCP seal leakoff to the RB sump.
Blowdown the loop seal using N2.

B. Diversion of RCP seal leakoff to the RB sump.
Raise SW flow to the RCDT.

C. PORYV setpoint shift.
Blowdown the loop seal using N2.

D. PORV setpoint shift.
Raise SW flow to the RCDT.

Reasons:

A.  Correct. Pressures > 4 psig in the RCDT can cause the RCP seal leakoff
standpipes to overflow to the RB sump. The proceduralized method for
correcting this condition is to first attempt to vent the RCDT. If this is
unsuccessful, the procedure directs an attempt to blowdown the loop seal
using nitrogen.

B. SW flow to the RCDT is not normally adjusted, and this method is not
procedurally directed.

C. The PORV lifts based on an electronic pressure input to a solenoid valve, not
a differential pressure across the valve.

D. The PORYV lifts based on an electronic pressure input to a solenoid valve, not

a differential pressure across the valve. SW flow to the RCDT is not
normally adjusted, and this method is not procedurally directed.
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3.2

Limits and Precautions

LIMIT BASIS

3.21

For work located in Radiation Personnel protection
Controlled Areas, due consideration

must be given to the ALARA program.

This may result in a determination that

special preparations and/or

precautions are necessary

3.2.2

WDP-7/8 discharge pressure should - Pump runout
be maintained between 43 — 53 psig

3.2.3

OP-407J

RCDT vent path is susceptible to Personnel awareness

developing a loop seal within 24 — 48

hours after steam producing activities,

resulting in higher than normal

pressure in the RCD
-

Rev. 27
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Crystal River Nuclear Plant 2007-001
RO Inital Exam

9. 008AK3.03 001/1/1/RO#9/MEM 4.1/4.6/NEW/R/CR03701/
A step in EOP-3, Inadequate Subcooling Margin, states:

IF ES MCC 3AB is NOT energized, THEN energize ES MCC 3AB.

This step is necessary to provide power to ensure the (1)  is closed and is

necessary __ (2) .

A (1) PORV block valve
(2) because ES MCC 3AB lacks an auto transfer

B. (1) PORV
(2) because ES MCC 3AB lacks an auto transfer

C. (1) PORV block valve
(2) if ES MCC 3AB auto transfer function failed

D. (1) PORV
(2) if ES MCC 3AB auto transfer function failed

Reasons:

A. Correct. The PORV block valve is powered from ES MCC 3AB and the bus
does not have any auto transfer feature.

B. The solenoid for the PORV is energize to open and is powered from 125VDC
DPDP-4B.

- C. ES MCC 3AB does not have an auto transfer function.

D. The solenoid for the PORYV is energize to open and is powered from 125VDC
DPDP-4B. Also, ES MCC 3AB does not have an auto transfer function.

OPS 5-85 Obj. 2; EOP-TBD Cross Step Document for EOP-3; OPS 4-90 1-4.0.N.3.
RO - New

Reference(s) provided: None



EOP-TBD Cross-Step Document
EOP-03, Inadequate Subcooling Margin

EOP Step: 3.15

TBD Step: 8.0 Section: II.B Deviation Type: None
Generic Deviation: GD-23

Justification: None

Step Basis:

The basis for this step is to make all attempts to isolate potential RCS leak paths. Grouping them into
one step simplifies the procedure. Overall letdown isolation and pressurizer sample valves are not
addressed in this step because they were closed earlier in the EOP. Overall letdown isolation is
addressed by a specific step, while the pressurizer sample valves were addressed when ES actuated
or when Rule 1 was verified. The letdown cooler inlet isolation valves are cle jal
_leakin r, or upstream of the containm ] n;valves.
bower to the PZR spray and PG
to close the PORV or P RV block valves if HPI PORV coohng is in progress

Setpoint Code: None Setpoint Value: None
References: None

'not

EOP Step: 3.16

TBD Step: 9.0 Section: 1l1I.B Deviation Type: None

Generic Deviation: GD-23

Justification:
None

Step Basis:
EOP-07 is not a direct entry procedure. Entry is based on directed branching. The actions for EOP-3
are similar to EOP-7 in the early stages of ICC. Inadvertent entry into ICC actions, due to instrument
errors, is not detrimental from a core cooling perspective. Inadvertent entry, due to instrument and
pressure errors, may prevent transferring to appropriate cooldown instructions if erroneous ICC
indications persist. Due to this potential problem, the superheat limits associated with SPDS have

accounted for instrument uncertainty. Superheat is not a stable condition. Therefore, if actual core
uncovery is in progress the degrees superheat will not be a stable indicated value.

Setpoint Code: RCO072 Setpoint Value: RCS Superheat Conditions
References: 1. NOCS 002550

EOP Step: 3.17 Note
TBD Step: None Section: None Deviation Type: Add
Generic Deviation: GD-23
Justification:
The note is added to provide information HPI flow may affect diagnosis of excessive heat transfer.
Step Basis:
The note is added to provide information HPI flow may affect diagnosis of excessive heat transfer
Setpoint Code: None Setpoint Value: None
References: None

EOP Step: 3.17

TBD Step: 13.0 Section: 1I.B Deviation Type: Substitute
14.0 l.B None

Generic Deviation: GD-23

ECDEOQOP3 Rev. 13 Page 20 of 40



COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

3. ES MCC 3AB supplies ES loads which are either common to both
ES trains or are capable of being selected to either train.

a) Transferring power supplies for ES MCC 3AB can be
accomplished from either the Main Control Room or the
“A” ES 480V switchgear room. Push buttons and light
indications are provided at both locations.

1) Guidance for swapping power supplies to ES MCC
3AB is provided in OP-703.

0. INTERLOCKS/PROTECTION SCHEMES
1. Cross-tie Blocking (Figure 11)

a) Crosstie blocking interlocks are a protective scheme
associated with all ES 4160V bus feeder breakers. The
primary function of the crosstie blockin