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Thursday, June 15, 2000 @ 09:40 AM SRO.BNK Page: I

1. .4-13 001/2/ 4-63/0130502003/1 03K1.02/ 3.9/4.1/ 33-[213]1

The following plant conditions exist:

- A loss of Coolant Accident (LOCA) is in progress.
- The RCS leak is in the Reactor Building (RB).
- Reactor Coolant Pressure is 1825 psig.
- RB pressure is 4.3 psig.
- The level in the Nuclear Services Closed Cycle Cooling Surge Tank (SWT-1) is

lowering and has reached to low level alarm setpoint.

Which of the following statements describes the automatic actuations and actions
that should have occurred?

A. RB Isolation and Cooling (RBIC) actuation has occurred; all reactor
building penetrations, other than SW to the RCPs and those required for
Engineered Safeguards (ES), have been isolated.

,B. RB Isolation and Cooling (RBIC) actuation has occurred; all reactor
building penetrations, other than those required for Engineered
Safeguards (ES), have been isolated.

C. A High Pressure Injection (HPI) actuation has occurred; all reactor
building penetrations, other than SW to the RCPs and those required for
Engineered Safeguards (ES), have been isolated by Diverse Containment
Isolation.

D. A High Pressure Injection (HPI) actuation has occurred; all reactor
building penetrations, other than those required for Engineered
Safeguards (ES), have been isolated by Diverse Containment Isolation.
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. 4-13 001/1 24-63/ 0130502003/1 03K1 .02/ 3.9/ 4.1133-[2131/

Reasons:

A. RCP seal cooling will be isolated as the result of a 4 psig RBIC signal
along with the SWT-1 low level.

B. Correct Answer. The 4 psig ES signal will cause a full RB isolation and
Cooling actuation. All containment isolation valves with the exception
of those required for Engineered Safeguards and SW to the RCPs are
isolated by the RBIC signal. The RBIC and SWT-1 low level will
isolate the SW to the RCPs.

C. HPI will be actuated by the cascade from RBIC but Diverse
Containment Isolation will not actuate because an automatic HPI
signal (1625 psig) is not present.

D. HPI will be actuated by the cascade from RBIC but Diverse
Containment Isolation will not actuate because an automatic HPI
signal (1625 psig) is not present.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

through the makeup and purification system, and isolate various
non-essential Reactor Building penetrations.

a) A diverse signal source (RCS pressure) is used in addition
to the Reactor Building pressure signal to ensure that this
isolation occurs during small breaks which may not
immediately pressurize the Reactor Building to the 4 psig
RBIC actuation setpoint.

9. In addition to aligning the HPI system, the HPI actuation sequence:

a) Shifts the speed of the Reactor Building cooling units to
slow speed to prevent excessive motor current due to the
denser (water laden) Reactor Building atmosphere,

b) Provides a permit to start the decay heat pumps in
preparation for low pressure injection,

c) Starts the diesel generators as a backup source of power,

d) Starts the closed cycle cooling pumps and seawater pumps
to provide equipment cooling water,

e) Provides a permissive for start of the Reactor Building
spray pumps.

10. Like the "B" makeup pump, the "C" Reactor Building fan can be
selected to either actuation train. Once selected, it will function
the same as the fan normally selected to that train.

11. A bypass switch is provided for each HPI channel to enable the
operator to bypass the channel for normal shutdown, or for
recovery from an actuation.

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

b) When RC pressure is below 1770 psig the bypass bistable
allows use of the manual bypass switch to bypass the
output of the 1625 psig trip bistables.

c) When two of three channels in each system of actuation are
bypassed, the HPI actuation is prevented from being
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

actuated by a 1625 psig reactor coolant system pressure
signal.

d) HPI can still be actuated by the 500 psig reactor coolant

system pressure signal or the 4 psig Reactor Building
pressure signal.

12. Isolation of systems not required for containment or RCS heat

removal is also initiated by an HPI actuation. This actuation of

RBIC valves by HPI is identified as HPI diverse containment
isolation.

a) The HPI diverse containment isolation function is bypassed
when HPI is bypassed; however, the diverse isolation
valves are not blocked from actuation on a 4 psig Reactor
Building pressure signal.

13. Diverse containment isolation will occur as a result of a 1625 psig

automatic actuation of HPI.

a) Actuation of HPI as a result of an actuation of LPI, RBIC,
or a manual HPI actuation will not actuate diverse
containment isolation.

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 . 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.

2. 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.

3. The LPI system, which is designed to provide core cooling for

larger break sizes, operates independently of and in addition to

HPI.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

a) Following a manual actuation, the pumps will have to be
started using their manual start switches or by actuating the
BPI system.

E. REACTOR BUILDING ISOLATION AND COOLING SYSTEM (RBIC)

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

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

3. 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).

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

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

a) This is done to prevent leakage of radioactive materials to
the environment.

6. A bypass switch is provided for each RBIC channel that enables
the operator to bypass the channel, allowing recovery after an
actuation.

a) Only a tripped channel can be bypassed, and then only after
another channel is tripped.

1) This arrangement ensures actuation of the system
prior to bypassing.

7. When an actuation signal is received on two channels, equipment
is actuated in accordance with Table 6, RBIC Actuation.

8. The RBIC System:

a) Aligns the Reactor Building spray valves,

Page 20 of 79
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

b) Provides automatic isolation of the cooling water to the
Reactor Building cooling units from the industrial coolers,

c) Opens the cooling water supply from the nuclear services
closed cycle cooling system to the Reactor Building
cooling units,

d) Isolates the Reactor Building penetrations not required for
ECCS,

e) Cooling water to the RCPs will be isolated by the RBIC
signal if an SW surge tank low level condition also exists.

9. RBIC is provided with manual actuation pushbutton for each
actuation train.

a) When the pushbuttons are depressed, RBIC will actuate
and the associated containment isolation valves will
position as they would for an automatic actuation.

10. Lamps on the AB portion the ES section of the Main Control
Board indicates the status of the containment isolation valves that
are used in conjunction with a check valve to accomplish double
valve isolation.

11. Each of these valves has two solenoids that will operate to close
the valve.

a) One solenoid receives an actuation signal from the "A"
train and the second solenoid receives an actuation signal
from the "B" train.

b) A reset switch is provided on the Main Control Board for
the "B" train solenoids of many of these valves.

c) Following an actuation of the "B" train and a subsequent
"B" train bypass or reset, operation of this switch will
allow operation of the valve using its associated normal
control switch (assuming that the "A" train either has not
actuated or has been bypassed or reset.)

1) A placard on the Main Control Board lists the
valves controlled by this reset switch.

Page 21 of 79
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

2) Refer to Table 6 for a list of valves affected by this
switch.

d) The remaining AB valve "B" train solenoids must be reset
using local pushbuttons.

12. Following an RBIC actuation and subsequent pressure decrease,
the operator is required to reset RBIC.

F. REACTOR BUILDING SPRAY SYSTEM

1. Reactor Building Spray is an independent system that uses two
Reactor Building spray pumps that take suction from the BWST or
the Reactor Building sump and discharge through two spray
headers located in the Reactor Building.

a) The two pumps start and initially take suction from the
BWST through the LPI piping.

b) When the LPI system is placed in the recirculation mode,
the Reactor Building spray system will also take a suction
from the Reactor Building sump.

2. The Reactor Building spray system is designed to reduce the
Building pressure to nearly atmospheric following a LOCA.

3. The Reactor Building spray valves are opened by the 4 psig
Reactor Building pressure signal to RBIC, while the spray pumps
are started by a 30 psig Reactor Building pressure signal, provided
HPI Block 6 has actuated or if HPI has actuated and then bypassed
following an actuation.

4. The system performs only as an Engineered Safeguards system and
has no normal operating function.

5. The Reactor Building spray system provides 100% of the required
design Building cooling capacity and 200% of the required design
iodine removal with both spray trains in operation.

6. Refer to Table 5 for components actuated by the Reactor Building
spray system.

7. The Reactor Building spray actuation has no bypass feature.

Page 22 of 79
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Wednesday, June 14, 2000 @ 04:12 PM SRO.BNK Page: 1

1. 4-66 002/4//1150402016/ 041A4.081 3.0/ 3.1/ 33-[2131/

The plant is operating at 90% full power when the following events occur:

- Reactor power increases to approximately 97.5% full power.
- Turbine-Generator electrical load remains unchanged.
- All Turbine Bypass Valve and Atmospheric Dump valve hand auto stations

indicate minimum demand.
- Plant conditions have stabilized at this higher power level.
- Once "ICS Track" and Cross-limit alarms clear, no annunciator windows

are in alarm on the main control board.

Which of the following is the cause of this transient?

A. An Atmospheric Dump Valve has failed full open.

B. Two Main Steam Safeties have failed full open.

VC. Two Turbine Bypass Valves have failed full open.

D. A steam leak has developed in the Reactor Building.

Reasons:

A. An atmospheric dump valve will not pass 7.5% steam flow, which is the
amount of the power increase. An alarm condition would be indicated
on the main control board if an Atmospheric Dump Valve was open.

B. Two Main Steam Safeties will pass more than 7.5% steam flow.

C. Correct Answer: A pair of Turbine Bypass Valves will pass
approximately 7.5% steam flow. Power will follow total steam demand.
The actual position of the TBVs cannot be determined from the
hand/auto station because only demand is read there.

D. A steam leak inside containment will cause the RB Fan Condensate
alarms to come in. These are normally the first alarms to indicate a
high temperature leak inside containment. Other alarms associated
with elevated RB temperature, pressure and sump levels would also be
expected for a steam leak inside the RB.
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1. 4-66 002/ 4//11504020161 041A4.08/ 3.0/ 3.1/ 33-[2/3]/
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

d) Moisture separator reheater (MSR) 3A second stage reheat
steam through motor operated isolation valve MSV-29.

e) The gland steam system through motor-operated isolation
valve MSV-57.

4. Main Steam Line B-2:

a) Atmospheric Dump Valve MSV-26.

b) Turbine-driven emergency feedwater pump (EFP-2)
through DC motor-operated stop check valve MSV-56.

c) Moisture separator reheater (MSR) 3C second stage reheat
steam through motor-operated isolation valve MSV-3 1.

5. Each main steam line has installed drain traps to remove moisture
from the line. The steam traps are located at low spots on the main
steam piping; the trap outlets are routed to the main condenser.

1-4.0 MAJOR COMPONENT DESCRIPTION

A. ATMOSPHERIC DUMP VALVES

1. MSV-25 and MSV-26 are 6-inch, air-operated control valves
located in the Intermediate Building on the 119' elevation. Each
atmospheric dump valve (ADV) is capable of handling
approximately 2.7% of the total post-reactor trip steam flow. This
corresponds to a relief capacity of 280,000 lbni/hr. at normal steam
conditions of 600'F and 910 psig, and 301,246 Ibm/hr. at saturated
conditions of 540'F and 948 psig.

2. The valves are used to control steam generator pressure when
steam cannot be dumped to the main condenser. The main
condenser is considered to be unavailable to receive steam when
there are no circulating water pumps in operation or a low
condenser vacuum exists (<5 in Hg vacuum)

3. The valves may be operated from the main control room in the
automatic or manual mode. In the automatic mode, the valves will
open to maintain steam generator outlet pressure at 1025 psig. In
the manual mode, the control room operator may position the

Page 13 of 46
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

valves as required using the valve HAND-AUTO control stations
located on ICS portion of the Main Control Board.

4. Local manual operation of the atmospheric dump valves can be
performed using the handwheels located on the valves.

5. The atmospheric dump valves use the same type of thermal link
fire protection as the MSIV. In the event of a fire in the
intermediate building, the air supply to the valve operator will be
blocked and vented, ensuring the dump valves close.

6. In the event of loss of instrument air, the valves can be operated for
up to 4 hours using backup high-pressure air bottles. When the
bottles are placed in service, pressure regulators will maintain
approximately 85 psig air pressure to the valves. This is pressure
is sufficient to operate the valves at the same speed as the normal
instrument air supply.

B. MAIN STEAM LINE RADIATION MONITORS (RM-G25, 26, 27, 28)

1 . The main steam line radiation monitors are designed to detect
leakage from the primary to the secondary through the once-
through steam generators. The detectors are located in the
intermediate building just outside of the reactor building
penetrations. RM-G25 and RM-G28 are located on the
atmospheric dump valves and RM-G26 and RM-G27 are located
on the B-I and A-2 steam lines. Indications and recorders
associated with the detectors are located on the back of the Main
Control Board.

2. Operation of the steam line monitors is discussed in OPS-4-25,
Radiation Monitoring System.

C. MAIN STEAM SAFETY VALVES

1. The four main steam safety valves (MSSVs) on each main steam
line are located upstream of the main steam isolation valves within
the Intermediate Building. The lowest relief setpoint valves (two
per OTSG) are set at 1050 psig, with the remaining valves set at
staggered lift setpoints up to 1100 psig. The use of staggered
setpoints ensures that only the number of valves needed to provide
the required relief capacity actuate, reduces the potential for valve

Page 14 of 46
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

re-align port (A) to port (C) causing the MSIV to
return to the full open position.

e) Testing SV1 and SV2 (SP-332) at Power:

1) SV5 and SV6 function identically to SV1 and SV2,
and are used to maintain the MSIVs in the open
position when testing SV1 and SV2 at power.

2) When SV5 and SV6 are selected for control SV4
will reposition to align control air from SV5 and
SV6 to 4 the 4-way valve.

3) A detailed discussion of this test is included in
OPS- 4-15, Emergency Feedwater and EFIC.

8. Each MSIV is equipped with 3-way thermal link, spring-actuated
ball valves in the air supply lines that will close the valve in the
event of a fire in the intermediate building. The thermal links are
set to melt at 5001F.

a) When the thermal links melt, the ball valves reposition to
block the air supply to the MSIV and vent off the air
pressure that is holding the valve open, allowing the valve
to close.

b) Both thermal link valves must actuate in order for the
MSIV to close.

E. TURBINE BYPASS VALVES
1. The turbine bypass valves are located on the 119' elevation of the

turbine building on the south side of the main condenser. The four
are operated in pairs. MSV-9 and MSV-IO are supplied from the
"A" steam generator, and MSV-1 1 and MSV-14 are supplied from
the "B" steam generator.

2. The function of the turbine bypass valves is to control steam
header pressure when the main turbine is not on line. Each pair of
valves is capable of passing up to 7.5% of total steam flow.

3. The valves are controlled from the ICS section of the Main Control
Board using a Bailey HAND-AUTO station for each pair of
valves.

Page 19 of 46
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

a) When a Bailey station is in HAND the operator may
control the valves as required by plant conditions.

b) When a station is in AUTO, the valves are controlled by the
Integrated Control System (ICS) based on an operator-
adjustable setpoint.

1) The setpoint controller is on a separate Bailey
station located directly above the HAND-AUTO
stations.

4. The pressure setpoint that the bypass valves automatically control
at is a function of plant conditions.

1) If the turbine is not on the line and the reactor is not
tripped, the valves will control header pressure at
setpoint (normally 885 psig).

2) If the main turbine is operating at > 15% electrical
output, the bypass valve setpoint is automatically
increased by 50 psig to 935 psig. This is done to
prevent the bypass valves from competing with the
main turbine for header pressure control.

3) When the reactor is tripped, the bypass valve
control setpoint is increased by 125 psi to 1010
psig. This is done to limit the amount of primary
system cooldown and associated decrease in
pressurizer level following the trip.

5. Local manual operation of the bypass valves can be performed
using the handwheels located on the valves.

6. The turbine bypass valves will fail closed on loss of instrument air.
If a loss of all circulating water pumps or loss of condenser
vacuum (<5 in Hg vacuum) occurs, the valves will close and
cannot be operated from their Bailey control stations.

F. MISCELLANEOUS VALVES

1. MSV-55 and MSV-56 - Main steam supplies to the turbine driven
emergency feedwater pump (EFP-2). These valves, which are
normally open, receive an auto open signal on an Emergency
Feedwater Initiation. Both valves are powered from DPDP-8B.

Page 20 of 46
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

valves as required using the valve HAND-AUTO control stations
located on ICS portion of the Main Control Board.

4. Local manual operation of the atmospheric dump valves can be
performed using the handwheels located on the valves.

5. The atmospheric dump valves use the same type of thermal link
fire protection as the MSIV. In the event of a fire in the
intermediate building, the air supply to the valve operator will be
blocked and vented, ensuring the dump valves close.

6. In the event of loss of instrument air, the valves can be operated for
up to 4 hours using backup high-pressure air bottles. When the
bottles are placed in service, pressure regulators will maintain
approximately 85 psig air pressure to the valves. This is pressure
is sufficient to operate the valves at the same speed as the normal
instrument air supply.

B. MAIN STEAM LINE RADIATION MONITORS (RM-G25, 26,27,28)

1. The main steam line radiation monitors are designed to detect
leakage from the primary to the secondary through the once-
through steam generators. The detectors are located in the
intermediate building just outside of the reactor building
penetrations. RM-G25 and RM-G28 are located on the
atmospheric dump valves and RM-G26 and RM-G27 are located
on the B-I and A-2 steam lines. Indications and recorders
associated with the detectors are located on the back of the Main
Control Board.

2. Operation of the steam line monitors is discussed in OPS-4-25,
Radiation Monitoring System.

C. MAIN STEAM SAFETY VALVES

1. The four main steam safety valves (MSSVs) on each main steam
line are located upstream of the main steam isolation valves within
the Intermediate Building. The lowest relief setpoint valves (two
per OTSG) are set at 1050 psig, with the remaining valves set at
staggered lift setpoints up to 1100 psig. The use of staggered
setpoints ensures that only the number of valves needed to provide
the required relief capacity actuate, reduces the potential for valve
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

chattering, and provides for a more controlled release of steam
than would occur if all the valves actuated at the setpoint.

2. The main steam safety valves provide a relief capacity of
approximately 11,900,000 lbm/hr at the main steam system design
pressure of 1050 psig. This capacity corresponds to approximately
112% of the main steam system design flow rate, which is 2%
greater than the required relief capacity of 110%. At 1145 psig, all
the safety valves are expected to be open, providing a total relief
capacity of 13,000,000 lbm/hr. This capacity corresponds to
approximately 118% of the total secondary steam flow at rated
thermal power.

3. Main Steam Safety Valve Capacities and Lift Setpoints:

Valve Steam Line Setpoint Capacity

MSV-34 A-1 1050 psig 845,759 lbm/hr
MSV-38 A-1 1070 psig 845,759 lbmlhr
MSV-43 A-1 1090 psig 845,759 lbm/hr
MSV40 A-1 1100 psig 583,574 lbm/hr
MSV-33 A-2 1050 psig 845,759 lbm/hr
MSV-37 A-2 1070 psig 845,759 lbmlhr
MSV-42 A-2 1090 psig 845,759 lbm/hr
MSV-46 A-2 1100 psig 845,759 lbm/hr
MSV-35 B-1 1050 psig 845,759 Ibm/hr
MSV-39 B-1 1070 psig 845,759 lbm/hr
MSV-44 B-1 1090 psig 845,759 lbmlhr
MSV-47 B-1 1100 psig 845,759 lbm/hr
MSV-36 B-2 1050 psig 845,759 lbm/hr
MSV-41 B-2 1070 psig 845,759 lbmlhr
MSV-45 B-2 1090 psig 845,759 lbm/hr
MSV-48 B-2 1100 psig 583,574 lbm/hr

D. MAIN STEAM ISOLATION VALVES

1. Each steam line is equipped with a quick closing main steam
isolation valve (MSIV). The valves are located in the Intermediate
Building on the 119' elevation, downstream of the main steam
safety valves and steam supply lines to the emergency feedwater
pump turbine. Closure of the MSIVs isolates the OTSGs from the
turbine, turbine bypass valves, and other auxiliary steam loads.
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Thursday, June 15, 2000 @ 09:53 AM SRO.BNK Page: 1

1. 5-97 001/4/1 1150502006/ 028A2.02/ 3.513.9/ 33-[1]I

EOP-7, Inadequate Core Cooling, directs the operator to "Open all high point
vents" when incore temperatures have reached region 3.

Which of the following is the reason this is done?

A. This provides an additional flow path to assist HPIIPORV cooling in
controlling/reducing core temperatures.

B. This reduces reactor coolant system pressure allowing increased
flowrates from a running injection system.

C. This allows better control of reactor coolant pressure while maintaining
it above OTSG pressure.

-D. This provides a vent path for any hydrogen produced that may be
restricting natural circulation.
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1. 5-97 001/4//1150502006/ 028A2.02/ 3.5/ 3.9/ 33-[1]/

Reasons:

A. HPI flow is maximized at the onset of a loss of ISCM and is continued
throughout ICC conditions. Any pressure reduction or additional RCS
flow paths that may accompany opening the HPVs is incidental and not
the reason for opening these valves. Region 3, clad temperatures above
1400 degrees, is the first region of ICC where significant amounts of
hydrogen may be produced. Opening the HPVs provides a path to
remove any hydrogen or other non-condensable gases which may be
blocking natural circulation.

B. HPI flow is maximized at the onset of a loss of ISCM and is continued
throughout ICC conditions. Any pressure reduction or additional RCS
flow paths that may accompany opening the HPVs is incidental and not
the reason for opening these valves.

C. Opening the HPVs does not provide additional pressure control. It is the
venting of non-condensable gases provided by these valves that is
needed during Region 3 conditions.

D. Correct Answer. Region 3, clad temperatures above 1400 degrees, is the
first region of ICC where significant amounts of hydrogen may be
produced. Opening the HPVs provides a path to remove any hydrogen
or other non-condensable gases which may be blocking natural
circulation.
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LESSON: EOP 7, INADEQUATE CORE COOLING

Caution: Hot leg high point vents must remain open until RCS forced
flow is established or cooldown completed.

HPVs will remain open during non-forced flow cool-downs following ICC Region 3
conditions. This is in accordance with commitments to the NRC This commitment was made
to justify not installing an RV head vent, which was a post TMI 2 NRC recommendation.
Keeping the hot leg high point vents open will provide a vent path for non-condensable gasses
and prevent them from impeding natural circulation flow in the RCS. If RCPs are running,
then non-condensable gases will collect in the pressurizer.

3.27 Open all high point vents.

PZR and Both Hot Legs

When the RCS P-T point enters region 3, clad temperatures in high power regions of the core
may be 1400 'F or higher. Hydrogen and other non-condensable gases are being produced. To
prevent these non-condensable gases from collecting in the high points of the RCS, all HPVs
are opened.

If sufficient quantities of non-condensable gases collect in the hot legs, natural circulation can
be stopped and boiler condenser cooling can be greatly impeded. Opening the HPV in this
condition can contribute significantly to restoring primary to secondary heat transfer.

All EOP paths that lead to this procedure would have the PPO perform EOP-14, Enclosure 2,
"PPO Post Event Actions", which includes energizing the high point vent valves. The reason
the enclosure was directed, and these actions were completed early, is that auxiliary building
radiation conditions may prevent performance of some actions in the enclosure later in the
event. The high point vent valves are opened per TBD guidance and the caution to maintain
them open until forced flow is restored or cooldown is complete, complies with commitments
made to the NRC.

3.28 If at any time, Tincore enters the Severe Accident Region, then
Go To Step 3.35 in this procedure.

See Figure 1.

If conditions degrade to the severe accident region, transition is made to the referenced step.
From there, notifications are made, the RCPs are stopped and further instructions will come
from the TSC.

..........
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1. 4-62 001/ 3/ 2-30/ 0260502004/ 027G2.1.28/ 3.2/ 3.3/ 33-[1J

Which one of the following parameters is controlled to limit the amount of iodine
in the RB atmosphere following a LOCA?

A. The volume of galvanized metal inside containment.

B. The volume of aluminum inside containment.

,C. The pH of the RB sump.

D. The temperature of the RB atmosphere.

Reasons:

A. This parameter is limited to reduce the amount of post-LOCA hydrogen
and does not affect iodine in the RB atmosphere.

B. This parameter is limited to reduce the amount of post-LOCA hydrogen
and does not affect iodine in the RB atmosphere.

C. Correct Answer. TSP baskets inside containment adjust the pH of the
RB sump to between 7.0 and 11.0. This range of pH creates non-volatle
iodine and limits the amount of iodine in the RB atmosphere.

D. RB spray limits containment pressure by spraying liquid into the steam
atmosphere but any reduction of RB temperature is a byproduct of this
pressure reduction and not intended to limit iodine in the RB
atmosphere.
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COURSE: SYSTEM TECHNOLOGY

LESSON: BUILDING SPRAY SYSTEM

BUILDING SPRAY SYSTEM

1-1.0 SYSTEM PURPOSE AND FUNCTION

A. BUILDING SPRAY SYSTEM FUNCTIONS

1. Reduce the amount of fission product iodine in the RB atmosphere
following a LOCA.

2. Assist in post accident building pressure and temperature control
following a LOCA.

1-2.0 SYSTEM DESCRIPTION

A. The building spray system consists of two independent trains each
containing a building spray pump, a spray header, and the necessary
piping, valves, instrumentation, and controls required for system
operation. The system also contains three wire mesh baskets containing
trisodium phosphate dodecahydrate (TSP). The baskets are used for post-
LOCA pH control of the water in the Reactor Building emergency sump.

B. The building spray system is designed to provide 200% of the design
iodine removal capability and more than 100% of the design Reactor
Building post LOCA cooling requirements with both spray trains in
operation. The system is designed to operate effectively for 60 days
following a LOCA.

C. The system provides redundant heat removal capacity with the Reactor
Building cooing units. Full heat removal capability is provided for post-
accident Reactor Building conditions by any of the following
combinations 'of equipment.

1. Three Reactor Building emergency cooling units

2. Both trains of building spray.

3. One or two Reactor Building emergency cooling units and one
train of building spray.

D. The system is actuated by a high Reactor Building pressure signal (30
psig) from the engineered safeguards (ES) system in conjunction with an
HPI actuation signal. The system will deliver 3000 gpm through the spray
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nozzles within approximately 90 seconds (8 1.1 seconds for train "A" and
86.1 seconds for train "B") after the reactor building pressure reaches the
actuation setpoint.

E. The TSP baskets are used to control the pH of the boric acid solution in
the Reactor Building emergency sump in a range that ensure effective
iodine removal and mitigate stress corrosion of materials inside
containment.

1-3.0 SYSTEM FLOWPATHS (Figure 1)

A. On receipt of a high RB pressure signal (30-psig increasing) in
conjunction with an HPI actuation, the two building spray pumps (BSP-
1A and 1B) will start and take a suction from the BWST through normally
open motor operated suction valves BSV-16 and BSV-17.

B. On receipt of an ES Reactor Building Isolation and Cooling (RBIC)
actuation signal on 4 psig Reactor Building pressure, the spray header
motor operated supply valves (BSV-3 and -4) will open to align flow to
the RB atmosphere through their associated spray headers and nozzles.

1. The spray nozzles are spaced to give uniform spray coverage of the
RB volume with one or both of the spray headers in operation.

C. When the level in BWST decreases to <15 feet, the suction to the spray
pumps is manually swapped from the BWST to the RB emergency sump.

D. Water from the building spray system and the RCS will dissolve the TSP
in the baskets and flow into the RB emergency sump. The dissolved TSP
carried to the sump will maintain the pH of the water in the sump in the
range required to prevent caustic chemical effects, prevent stress
corrosion, and ensure the iodine washed out of the RB atmosphere by the
spraying action will not revolatize from the liquid as it is sprayed back
into the RB from the sump.

E. The system is designed to allow periodic testing of the RB spray pumps to
assure operability. During testing, flow is from the BWST through the
pump being tested, back through a manually operated recirculation valve
(BSV-28) to the BWST.

1-4.0 MAJOR COMPONENT DESCRIPTION

A. RB SPRAY PUMP SUCTION VALVES (BSV-16 AND -17)

Page 9 of 20
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LESSON: BUILDING SPRAY SYSTEM

A. Technical Specification TS 3.6.6 requires that two reactor building spray
trains and two containment cooling trains shall be operable in Modes 1, 2,
3, and 4and specifies the actions to be taken if this requirement is not met.

1. During a design basis accident (DBA), a minimum of on
containment cooling train and one RB spray train are required to
maintain the containment peak pressure and temperature below the
design limits. In addition, one RB spray train is required to remove
iodine from the containment atmosphere and maintain
concentrations below those assumed in the safety analysis. To
ensure these requirements are met, two containment cooling trains
and two RB spray trains must be operable. Therefore, in the event
of an accident, the minimum requirements will be met assuming
the worst-case single active failure occurs.

B. Technical Specification TS 3.6.7 requires the containment emergency
sump pH control system (CPCS) shall be operable in Modes 1, 2, 3, and 4.

1. In order to be operable, the CPCS must meet the following
requirements:

a) Total TSP volume is > 246 ft3 and < 254 ft3

b) TSP density is > 53 lbm/ft3

c) TSP solubility is within limits

2. This requirement ensures sufficient TSP is maintained in the three
TSP baskets to increase the pH of the water in the emergency sump
to at least 7.0 following a LOCA. To be operable, the volume,
density and solubility of the TSP must be sufficient to raise the
average spray solution pH to between 7.0 and 11.0. This range
ensures the iodine does not re-evolve from the solution during the
ECCS recirculation phase without introducing conditions that may
induce caustic stress corrosion cracking of mechanical system
components.

1-11.0 OPERATIONS EXPERIENCE AND INDUSTRY EVENTS

A. Summaries of applicable operations experience and industry events are
available as a separate handout.

1-12.0 LIST OF FIGURES AND TABLES

Figure 1 Reactor Building Spray System
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established, flow can be verified by the pressurizer level
increase. Indication that the auxiliary spray method is
providing core boron dilution may be obtained via the
sump boron concentration measurement.

3-3.0 HYDROGEN HAZARDS

One of the issues which caused concern during the incident at TMI Unit II was the
erroneous assumption that the accumulation of hydrogen within the primary system was
or could become explosive and lead to a massive spread of contamination and subsequent
exposure to the general population. As was later confirmed, these speculations were
totally unfounded. However, the amount of hydrogen produced was sufficient to cause
legitimate concerns about core cooling and flammability in the reactor building
atmosphere. An ignition, as measured by pressure and temperature spikes, did occur
about 9.5 hours into the incident and, although equipment may have been damaged, the
integrity of the reactor building was by no means challenged.

A. Hydrogen may be produced by a number of mechanisms in light water
reactor systems.

1. Radiolytic decomposition of water

H2 0 - H+ + OW

2H+ + 20- -* H2 + H202

2. Metal/water reaction at elevated temperatures

a) Zirconium alloys react with water to form hydrogen and
zirconium dioxide (zirconium-water reaction). The reaction
rate increases with temperature in a non-linear fashion.
The reaction rate increases significantly at 1400'F and at
1800'F the rate becomes parabolic and unacceptably high.
At even higher temperatures the reaction becomes
autocatalytic if melting has not already occurred. About 8
standard cubic feet of hydrogen is produced per pound of
zirconium oxidized. Each kilogram of Zirconium that
reacts can release about 6.5 megawatts of energy. Under
the right conditions, this reaction could create a chemical-
induced explosion.

Zr + 2H20 -* ZrO2 + 2112
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b) Aluminum's reaction with water. Potential sources of
aluminum within the containment building are Neutron
detector supports, Reactor coolant pump fins, electrical
conductors, Refueling machine, Incore instrumentation
components and CRD position indication tubes

2Al + 3H2 0 A1203 + 3H2

c) Zinc-water reactions following a loss of reactor coolant
within the containment. Typical zinc sources in
containment include; floor gratings, electrical conduit and
trays, ventilation ducts, and zinc based paint. The
hydrogen generation rate varies as a function of
temperature for the zinc-water reaction.

Zn + H2 0 - ZnO + H2

3. Oxidation of materials of construction

4. Decomposition of organic materials

B. HYDROGEN COMBUSTION

1. The possibility for hydrogen to either bum or explode depends
upon its concentration in air. Near room temperature, in air
mixtures containing up to 10% moisture, the lower limit for
hydrogen combustion is 4% hydrogen concentration by volume.
Table 14 lists the hydrogen concentrations required for
combustibility (rapid burning) and detonability (explosion).
Atmospheres with higher concentrations of moisture may inhibit
flame propagation.

TABLE 14

HYDROGEN CONCENTRATION REACTIONS

Hydrogen Concentration Possible Reaction
0% -4% Non-combustible
4%-18% Combustible
18% - 59% Explosive
59% - 75% Combustible
75% -100% Non-combustible
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1. 4-60 001/ 4/2-34/1150402016/ 007A4.10/ 3.6/ 3.81 33-[2/3]1
Following a pressure transient, the plant has been stabilized at 90% power. The
RO notices the ultrasonic indicator for the PORV spiking periodically and suspects
that the PORV may be leaking. Which of the following sets of conditions would be
expected if the ROs suspicions are correct?

A. The PORV amber indicating light illuminated.
RCDT pressure constant
RCDT level constant.
PORV tailpipe temperature near RCDT saturation temperature
Pressurizer level constant
MUT level constant.

,B. The PORV green indicating light illuminated.
RCDT pressure slowly increasing
RCDT level slowly increasing
PORV tailpipe temperature near RCDT saturation temperature
Pressurizer level constant
MUT level slowly lowering

C. The PORV amber indicating light illuminated.
RCDT pressure constant
RCDT level slowly increasing
PORV tailpipe temperature near Pressurizer steam space temperature
Pressurizer level constant
MUT level constant

D. The PORV green indicating light illuminated.
RCDT pressure slowly increasing
RCDT level slowly increasing
PORV tailpipe temperature near Pressurizer steam space temperature
Pressurizer level slowly lowering
MUT level slowly lowering



Wednesday, June 14, 2000 @ 04:34 PM SRO.BNK Page: 2

1. 4-60 001/4/ 2-34/ 1150402016/ 007A4.1013.61 3.81 33-[2131

Reasons:

A. The amber PORV indicating light indicates the PORV setpoint is in low
range and has nothing to do with actual valve position. RCDT level and
pressure should slowly increase if hot RCS is discharging to the RCDT.
PZR, MUT and tail pipe indications are correct for PORV leakage.

B. Correct Answer. The PORV should be demanded closed during steady
state 90% power conditions. This would be indicated by the green
indicating light. RCDT level and pressure should slowly increase due to
the addition of hot RCS liquid. Tail pipe temperature will be close to
saturation for RCDT pressure Pressurizer level should be maintained
constant by automatic level control but MUT level should decrease as
the RCS loses liquid to the RCDT.

C. Amber indicating light is not an expected condition for PORV leakage, it
does not indicate intermediate valve position. This light indicates the
PORV is in the low range setpoint. RCDT level increase could be caused
by other conditions such as an SW leak and RCDT pressure should not
remain constant if hot RCS is leaking into the RCDT. Tail pipe
temperatures should be well below pressurizer steam space
temperatures. MUT level should be slowly decreasing as Pzr level is
maintained constant with RCS liquid being lost.

D. Downstream tail pipe temperatures should be close to saturation for
RCDT pressure and not close to Pzr steam space temperatures.
Pressurizer level should be maintained constant as long as leakage is
within the capacity of normal makeup
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e) A cross connect between the reactor coolant pump seal
injection line (near MUV-18) and the decay heat auxiliary
spray line (near DHV-91) can be used to provide an
alternate source of pressurizer spray when RCP-1B is
unavailable and RCS pressure is above 284 psig.

1) When using this source, spray flow is still
controlled using RCV-53.

4. Code Safety Valves (RCV-8 and -9)

a) The two pressurizer code safety valves (RCV-8 and -9) are
mounted on individual nozzles on the top head of the
pressurizer.

1) Each valve discharges through a tailpipe to the RC
drain tank.

2) The valve inlet and outlet connections are flanged to
allow removal for maintenance and setpoint testing.

b) The set pressure of the code safety valves is 2500 psig. The
design capacity of each valve is 317,973 lbm/hr.

1) This capacity will prevent RCS pressure from
exceeding 110% of design pressure during the
pressure transient resulting from a continuous rod
withdrawal from zero power.

c) Each code safety valve and PORV tailpipe is equipped with
an accelerometer that is used to indicate tail pipe flow by
detecting flow induced vibration in the pipe.

1) Three meters (one per tail pipe) located on the ICS
section of the Main Control Board provide
indication of a flow or no flow condition in their
associated tailpipes.

5. Power Operated Relief Valve (RCV-10)

a) Power operated relief valve (PORV) RCV-10 is mounted
on the top of the pressurizer on a separate nozzle from the
code safety valves.
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b) The PORV discharges to the RCDT through it own
individual tailpipe.

c) The PORV is used to prevent challenging the code safety
valves on pressure excursions.

1) The PORV has a set pressure of 2450 psig and a
minimum design relief capacity of 106,480 ibm/hr.

d) The PORV is also used to provide low temperature
overpressure protection for the RCS.

e) Principles of Operation (Figure 2)

1) Under normal operating condition, steam at RCS
pressure is present in chambers B, C and the pilot
chamber. The solenoid actuator is de-energized, the
pilot disk is held closed by the steam pressure in the
pilot chamber, and the main disk is held closed by
the combined forces of the pressure in chamber C
and the disk spring.

2) If the RCS pressure setpoint is reached (2450 psig)
or the valve control switch is placed in OPEN, the
valve solenoid energizes, causing the plunger to
strike the operating arm and force the pilot disk off
its closed seat.

3) When the pilot valve opens, a flowpath is created
from the pilot chamber to the pilot discharge port,
allowing steam to flow from chamber C to the
discharge port.

4) Since the orifice is smaller in diameter than the pilot
tube, the pressure in chamber C decreases, allowing
the pressure in chamber B to open the main disk and
relieve fluid from the pressurizer.

5) When RCS pressure decreases to the reset point
(2380 psig) or the valve control switch is placed in
CLOSE, the solenoid de-energizes, lifting the
plunger off the operating arm and allowing steam
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pressure in the pilot chamber to reseat the pilot
valve.

6) This allows the pressures in chambers B and C to
equalize, closing the main disk.

7) If the PORV is opened with the RCS at low
pressures (< 50 psig) there may not be sufficient
pressure to positively reset the PORV, and set
leakage may exist until the RCS pressure is raised
high enough to seat the valve disk.

f) The PORV is operated using a three position (CLOSE,
AUTO, OPEN) maintain position control switch located on
the ICS section of the Main Control Board.

1) The control switch includes red and green solenoid
status indicating lights and an amber light that will
illuminate when the PORV low setpoint is selected.

g) Power to the PORV solenoid is supplied from 125VDC
DPDP-4B.

h) If ±24V NNI power is lost, the solenoid cannot be
energized (if the solenoid is energized prior to the loss of
NNI power it will de-energize).

i) A two position (NORMAL/LOW) key operated switch
located in the NNI cabinet selects the automatic pressure
setpoint for the PORV.

1) In the NORMAL position, the PORV will open at
2450 psig and close at 2380 psig.

2) In the LOW position the PORV will open at 441
psig and will close at 392 psig.

j) When control is transferred to the Remote Shutdown Panel,
the PORV can be operated from the RSP using a three
position (CLOSE, NORMAL, OPEN) spring return to
NORMAL control switch.

1) The switch includes red and green solenoid status
indicating lights.
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2) There are no automatic fumctions when the PORV is
being controlled from the RSP.

6. PORV Isolation Valve (RCV-1 1)

a) RCV-1 1 is a motor operated isolation valve powered from
ES MCC 3AB.

b) RCV-1 1 is normally operated using a three position
(CLOSE, NORMAL, OPEN) spring return to NORMAL
control switch located on the ICS section of the Main
Control Board.

1) The switch includes red, green and amber position
indicating lights.

c) On a transfer to the Remote Shutdown Panel, RCV-1 1 can
be operated from the this RSP using a three position
(CLOSE, NORMAL, OPEN) spring return to NORMAL
control switch.

1) The switch includes red, green and amber valve
position indicating lights.

H. HIGH POINT VENT VALVES

1. Electrically operated vents are installed at the top of hot leg (candy
cane) and the pressurizer.

a) RCV-157 and -158 are located on the "A" hot leg vent line,
RCV-163 and -164 are located on the "B" hot leg vent line,
and RCV-159 and -160 are located on the pressurizer vent
line.

2. The high point vent lines provide the capability to relieve
significant volumes of non-condensible gases from the RCS.

1) During accident conditions, venting may be
required to allow RCS refill and establishment of
natural circulation.

3. The solenoid operated high point vent valves are powered from the
following sources:
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(constant pressure) lines are still straight but are no longer
horizontal. The lines of constant superheat are above and roughly
follow the curvature of the saturated vapor line.

1-7.0 CONSTANT ENTHALPY THROTTLING PROCESS

A. Constant enthalpy steam throttling processes occur when steam or water at
a high pressure is allowed to expand through a restriction or rough
opening without doing work.

B. Two examples of a constant enthalpy throttling process are the throttling
calorimeter and the tail pipe conditions downstream of an open safety
valve on a pressurized water reactor

C. The second example would be like a stuck open PORV. In this example,
if a throttling device is placed downstream of a pressurized vessel and the
fluid in the vessel is allowed to flow to a low pressure area, the
temperature downstream of the throttling device will not necessarily be the
same as the temperature of the fluid prior to throttling.

1-8.0 ISENTROPIC PROCESSES ON THE MOLLIER DIAGRAM

A. An ideal process is one in which there is no degradation of energy as a
result of friction or similar thermodynamic losses. In an ideal process
which there is no external heat transfer, the mathematical property of
entropy does not increase.

B. On the Mollier diagram an isentropic process is a vertical straight line.
Constant entropy occurs when steam at a high pressure is allowed to
expand ideally without turbulence or friction to a low pressure area
producing useful mechanical work, as in an ideal steam turbine.

1-9.0 DETERMINATION OF SUBCOOLING MARGIN

A. Subcooling margin is usually expressed as the number of degrees
Fahrenheit the fluid exists below the saturation temperature of the fluid,
but may also be expressed as the number of pounds-per-square-inch
pressure the fluid exists above the saturation pressure of the fluid.
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1. 5-01 002/8/4-25 10/ 1190302001/061AA2.0613.214.1l 11-2/3/

RM-G30 has been inoperable for 32 days. With the plant at full power, what
technical specification action is required?

A. No technical specification action is required as long as RM-G29 remains
operable.

B. RM-G30 should be repaired immediately or a special report will be
required in the next 14 days.

C. RM-G30 should be repaired in 7 days or power must be reduced to less
than 60% of Rated Theimal Power within the next 6 hours.

,D. A special report is required to be generated and submitted within the
next 12 days.

Reasons:

A. ITS 3.3.17, Condition A,B&F apply. A special report to the NRC must
be generated and submitted within 14 days of exceeding the 30 day
period of inoperability for RM-G30. The requirement for this report is
not dependent on the status of RM-G29.

B. ITS 3.3.17 and ITS 5.7.2 do not give an option of immediately repairing
RM-G30 to avoid generating the special report. The "or" in this
statement makes it incorrect because ITS does not give a choice of
acceptable actions.

C. ITS do not allow for a choice of repairing the monitor in the next 7 days.
There is also no ITS required power reduction for inoperability
of this monitor. Both statements in this choice are incorrect.

D. Correct Answer. ITS 3.3.17, Condition A,B&F apply. Condition B
requires action in accordance with ITS 5.7.2.a which in turn requires
that a special report to the NRC be generated and submitted within 14
days of exceeding the 30 day period of inoperability for RM-G30. Since
the monitor has been inoperable for 32 days, only 12 days remain to
generate and submit the report.
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PAM Instrumentation
3.3.17

3.3 INSTRUMENTATION

3.3.17 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.17 The PAM instrumentation for each Function in Table 3.3.17-1
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

__________---------------------NOTE--------------------------------------
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Restore required 30 days
with one required channel to OPERABLE
channel inoperable. status.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A Specification
not met. 5.7.2.a.

C. One or more Functions C.1 Restore one channel 7 days
with two required to OPERABLE status.
channels inoperable.

(continued)

Crystal River Unit 3 3. 3-38 Amendment No. 149



PAM Instrumentation
3.3 .17

Table 3.3.17-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

CONDITIONS
REFERENCED FROM

FUNCTION REQUIRED CHANNELS REQUIRED ACTION D.1

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18a.

18b.

19.

20.

21.

22.

23.

24.

25.

26.

Wide Range Neutron Flux

RCS Hot Leg Temperature

RCS Pressure (Wide Range)

Reactor Coolant Inventory

Borated Water Storage Tank Level

High Pressure Injection Flow

Containment Sump Water Level (Flood Level)

Containment Pressure (Expected Post-Accident
Range)

Containment Pressure (Wide Range)

Containment Isolation Valve Position

Containment Area Radiation (High Range)

Containment Hydrogen Concentration

Pressurizer Level

Steam Generator Water Level (Start-up Range)

Steam Generator Water Level (Operating Range)

Steam Generator Pressure

Emergency Feedwater Tank Level

Core Exit Temperature (Thermocouple)

Core Exit Temperature (Recorder)

Emergency Feedwater Flow

Low Pressure Injection Flow

Degrees of Subcooling

Emergency Diesel Generator kW Indication

LPI Pump Run Status

DHV-42 and DHV-43 Open Position

HPI Pump Run Status

RCS Pressure (Low Range)

2

2

2

2

2

2 per injection line

2

2

2

2 per penetration("(')

2

2

2

2 per OTSG

2 per OTSG

2 per OTSG

2

2 thermocouples per
core quadrant

2

2 per OTSG

2

2

2 (c)

2

2

2

2

E

E

E
F

E

E

E

E

(a) Only one position indication is requi red for penetrations with one Control Room i ndi cator .

(b) Not required for isolation valves whose associated penetration is isolated by at least one closed and
deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the
valve secured.

Cc) One indicator per EDG.

Crystal River Unit 3 3. 3-41 Amendment No. 177



Reporting Requi rements

Reporting Requirements
5.7

5.7 Reporting Requirements

5.7.2 Special Reports (continued)

The following Special Reports shall be submitted:

a. When a Special Report is required by Condition B or F of
LCO 3.3.17, "Post Accident Monitoring (PAM)
Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned
alternate method of monitoring, the cause of the
inoperability, and the plans and schedule for restoring the
instrumentation channels of the Function to OPERABLE status.

b. Any abnormal degradation of the containment structure
detected during the tests required by the Containment Tendon
Surveillance Program shall be reported to the NRC within
30 days. The report shall include a description of the
tendon condition, the condition of the concrete (especially
at tendon anchorages), the inspection procedures, the
tolerances on cracking, and the corrective action taken.

c. Following each inservice inspection of steam generator
(OTSG) tubes, the NRC shall be notified of the following
prior to ascension into MODE 4:

1. Number of tubes plugged and repaired;

2. Crack-like indications and assessment of growth for
indications in the first span;

3. Results of in-situ pressure testing, if performed; and

4. Number of tubes and axially oriented TEC indications
left in-service, the projected accident leakage, and an
assessment of growth for TEC indications.

d. Results of OTSG tube inspections that fall into Category C-3
shall be reported to the NRC in accordance with 10CFR50.72.

e. The complete results of the OTSG tube inservice inspection
shall be submitted to the NRC within 90 days after breaker
closure following restart. The report shall include:

1. Number and extent of tubes inspected,

2. Location and percent of wall-thickness penetration for
each indication of an imperfection,

3. Location, bobbin coil amplitude, and axial and
circumferential extent (if determined) for each first
span IGA indication, and

4. Identification of tubes plugged or repaired and
specification of the repair methodology implemented for
each tube.

Crystal River Unit 3 5.0-29 Amendment No. 188



Reporting Requirements
5.7

5.7 Reporting Requirements

5.7.2 Special Reports (continued)

The following Special Reports shall be submitted:

a. When a Special Report is required by Condition B or F of
LCO 3.3.17, "Post Accident Monitoring (PAM)
Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned
alternate method of monitoring, the cause of the
inoperability, and the plans and schedule for restoring the
instrumentation channels of the Function to OPERABLE status.

b. Any abnormal degradation of the containment structure found
during the inspection performed in accordance with ITS
5.6.2.8 shall be reported to the NRC within 30 days of the
current surveillance completion. The abnormal degradation
shall be defined as findings such as delamination of the
dome concrete, widespread corrosion of the liner plate,
corrosion of prestressing elements (wires, strands, bars) or
anchorage components extending to more than two tendons and
group tendons force trends not meeting the requirements of
YOCFR50.55a(b) (2)(ix)(B). The report shall include the
description of degradation, operability determination, root
cause determination and the corrective actions.

c. Following each inservice inspection of steam generator
(OTSG) tubes, the NRC shall be notified of the following
prior to ascension into MODE 4:

1. Number of tubes plugged and repaired;

2. Crack-like indications and assessment of growth for
indications in the first span;

3. Results of in-situ pressure testing, if performed; and

4. Number of tubes and axially oriented TEC indications
left in-service, the projected accident leakage, and an
assessment of growth for TEC indications.

d. Results of OTSG tube inspections that fall into Category C-3
shall be reported to the NRC in accordance with 10CFR50.72.

e. The complete results of the OTSG tube inservice inspection
shall be submitted to the NRC within 90 days after breaker
closure following restart. The report shall include:

1. Number and extent of tubes inspected,

2. Location and percent of wall-thickness penetration for
each indication of an imperfection,

3. Location, bobbin coil amplitude, and axial and
circumferential extent (if determined) for each first
span ICA indication, and

4. Identification of tubes plugged or repaired and
specification of the repair methodology implemented for
each tube.

Crystal River Unit 3 5.0-29 Amendment No. 191
Cry~stal River Unit 3 5.0-29 Amendment No. 191
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1. 5-101 001/3//11 50502005/ 037AK3.0714.2/4.4/ 33-[II/
A step in EOP-06, Steam Generator Tube Rupture, states:

IF at any time PZR level is < 100 in,
THEN trip Rx and GO TO EOP-02, Vital System Status Verification, beginning
with step 2.1.

Which of the following is the reason for tripping the reactor under these
conditions?

A. To prevent reduced RCS pressure control due to pressurizer level
dropping below the heater cutoff setpoint.

B. To reduce RCS leakage by rapidly reducing the differential pressure
across the OTSG tubes.

VC. To prevent a loss of subcooling margin due to emptying the pressurizer
on a reactor trip.

D. To maximize the capacity of the RCS makeup system by rapidly
reducing RCS pressure.
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;, 1. 5-101 001/3//1150502005/ 037AK3.07/4.2/ 4.4/33-[l ]/

Reasons:

A. The potential loss of Pzr heaters is inconsequential compared to the
desire to avoid a loss of subcooling margin which could be caused by
delaying the reactor trip until pressurizer level drops under the 100 inch
limit.

B. RCS pressure will drop as a result contraction of the RCS fluid and
lowering pressurizer level but OTSG pressure will initially increase to
1010 psig. The result of this trip is not a significant decrease in
differential pressure across the OTSG tubes and is not the basis of the
100 inch limit specified in the step.

C. Correct Answer. Contraction of the RCS due to post-trip cooldown will
cause a significant reduction in pressurizer level. Delaying a reactor
trip until less than 100 inches of pressurizer level exists may not leave
sufficient inventory to compensate for the RCS contraction without
emptying the pressurizer and causing a loss of adequate subcooling
margin.

D. The post-trip reduction of RCS presssure will increase makeup
capability but this is not the basis of the 100 inch limit on pressurizer
level.

Unmodified bank question for use on Sept. 2000 RO and SRO exam.
Additional Task# 1190402001
NRC 5-93, ROTs M - T7
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Ih
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 6, STEAM GENERATOR TUBE RUPTURE

3.4 If at any time, PZR level is < 100 inches, then trip
Rx and Go To EOP-2, Vital System Status Verification
beginning with step 2.1.

If pressurizer level cannot be maintained greater than 100 inches using HPI and
letdown isolated, then a reactor trip is unavoidable and the operator should trip
the reactor.

If a reactor trip occurs when the pressurizer level is at or above 100 inches, the
pressurizer is not expected to empty as the RCS initially cools to post trip
temperature. Guidance to trip the reactor when pressurizer level is < 100
inches ensures the pressurizer does not empty prior to auto trip. This prevents
challenging the automatic trip on low RCS pressure when this challenge is
avoidable.

3.5 Start determination of affected OTSG.

* Observe radiation monitors and recorder traces
for RM-G25 thru RM-G28.

Knowing the affected OTSG is important to the mitigation of the accident.
Later in the procedure the operator will perform actions to limit the
contamination spread by isolation of unnecessary loads from the affected OTSG.

EOP-06 starts the determination of the affected OTSG, then directs performance
of the rapid power reduction. Initiating the determination of the affected OTSG
prior to entering AP-510 is intended to avoid distracting from the attention
necessary to accomplish a controlled rapid power reduction. Since the main
steam line monitors are adjusted for N-16, the power reduction alone could
cause changes to the recorder traces and affect the ability to accurately identify
the leak.

3.6 Perform AP-510, Rapid Power Reduction, beginning with Step 3.1.

Shutting down the plant in a controlled but rapid manner is important to
successfully mitigate the SGTR. The tube rupture leak rate may increase
rapidly, therefore the use of normal shutdown procedures is not used. The
power reduction is performed per AP-510, which is specifically designed to
handle situations that require rapid power reductions.

7 of 68
OPS-5-101-SH Rev. 0



COURSE: MITIGATING CORE DAMAGE

LESSON: LOSS OF COOLANT ACCIDENTS

LOSS OF COOLANT ACCIDENTS

1-1.0 INTRODUCTION

A. A loss of coolant accident (LOCA) is defined as any event during which
reactor coolant escapes from the RCS, at a rate beyond the capacity of the
makeup system, due to a loss of RCS integrity. A LOCA can occur at any
time and can either be the initiating event or the result of another transient.
Usually LOCAs release reactor coolant to the Reactor Building; however,
LOCAs can also release reactor coolant to other locations, including:

1. The Auxiliary Building through the makeup and purification or
decay heat removal systems.

2. The secondary plant through a steam generator tube.

3. The nuclear services closed cycle cooling system through the
letdown coolers, primary sample coolers, or reactor coolant pump
coolers.

4. The decay heat closed cycle cooling systems through the decay
heat removal heat exchangers.

5. A LOCA directly affects one of the five fundamental control
functions of reactor operation, "RCS Inventory Control". The loss
of reactor coolant reduces the ability of the plant to transport core
heat to the steam generators. If the lost coolant is not replaced,
core cooling will be lost and fuel damage may occur.A range of

leak sizes is possible.

1. The rate that reactor coolant is lost from the primary system
depends upon the break size and its location. Break sizes can
range from small leaks (valve packing leaks and seat leaks) to
large break LOCAs (major reactor coolant system piping failures).

C. Abnormal reactor coolant system conditions are a natural consequence of
the event.

1. FWhen reactor coolant is lost a rate greater than it is replaced,
pressurizer level will be lost and the reactor coolant will become
saturated. A loss of normal circulation (assuming RCPs are

Ltripped) is inevitable and boiler-condenser cooling may be the only
method of heat transfer via the steam generators. For many
LOCAs, these conditions are temporary and can be prevented by

Page 6 of 23
OPS-3-21-LP Rev. 0
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1. 5-102 001/3// 1 150502003/ EO4EAI.1/4.4/4.2/ 33-[2/31/
Given the following plant conditions:

No OTSG cooling is available.
EOP-4 was entered due to increasing incore temperatures.
1 RCP/loop is running.
Incore temperatures are 5630F.
RCS pressure is 2010 psig.

While attempts to recover OTSG cooling are in progress, incore temperature
increases to 616'F and RCS pressure increases to 2286 psig. The SRO has just
directed you to stop all RCPs. What is the basis of this action?

A. Adequate Subcooling Margin has been lost. RCPs must be secured to
ensure continued core cooling capability.

B. At 616'F, control bleedoff temperatures will damage the ceramic
components of the RCP seals. RCPs must be secured to prevent seal
failure and loss of RCS inventory.

vC. An incore heatup of over 50'F has occurred. RCPs must be secured to
prevent achieving excessive OTSG tube to shell differential
temperatures.

D. At 2285 psig Reactor Vessel NDT limits are being rapidly approached.
RCPs must be secured to reduce overall RCS heat input.
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5-102 001/3//11150502003/ EO4EAI.1/4.4/4.2/ 33-[213]/
Reasons:

A. Saturation temperature for 2301 psia is 6560F, this shows we have 400 F
subcooling margin. RCPs do not need to be tripped for this reason.
Also, a loss of ASCM would have required the crew to transition to
EOP-3, Inadequate Subcooling Margin. No transition is noted in the
stem of this question.

B. Control bleedoff temperatures would not be lowered by securing RCPs.
No limit on RCS temperature is tied to RCP seal degradation.

C. Correct Answer. Elevated RCS temperatures raise the temperature of
OTSG tubes. Dry OTSG shell temperatures decrease slowly as a
function of heat loss to the RB atmosphere. These two conditions can
lead to the tube temperature being much higher than shell
temperatures and excessive compressive stresses on the tubes.

D. The stated conditions do not challenge NDT limits. While stopping
RCPs would reduce the heat being input to the RCS, it would not lead to
a significant reduction in RCS pressure and would actually remove the
ability to reduce RCS pressure by normal spray.

New Question written for Sept 2000 RO and SRO exam. (3-1-00 CMC)
KEY WORDS:
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 4, INADEQUATE HEAT TRANSFER

u 3.4 If at least 1 RCP is running, then record initial Tincore temp.

With no primary to secondary heat transfer, there is a high probability that one or both OTSGs
are dry. To avoid overheating the OTSG tubes by pumping increasingly hotter RCS fluid
through them, the RCPs are stopped when the incore temperature has risen 50 0F. This step
records the initial temperature as a reference point.

3.5 Notify PPO to concurrently perform EOP-14, Enclosure 2, PPO Post
Event Actions.

The actions taken in Enclosure 2 are done outside of the control room. The PPO performs
EOP-14, Enclosure 2, as soon as it's identified that the plant is in a condition that may result in
core damage and possibly increased radiation levels in the auxiliary building. There are two
reasons why performance of Enclosure 2 is directed early in the event. First, DHV-3 may need
to be opened later for alignment of the DHR system to its DHR mode, or for boron
precipitation mitigation. DHV-3 is normally de-energized, and its breaker is in the auxiliary
building. Second, hydrogen monitors are required to be operating within 30 minutes of an HPI
actuation by NUREG 0737.

Other actions performed by this enclosure include:

- energizing HPI recirc to sump valves
- energizing RCS high point vent valves
- ensuring that DC cooling controls are aligned to the control room

These actions prepare equipment, which may need to be operated later in the EOP, for
operation. This prevents delays when the steps requiring the equipment operation are reached.

3.6 Adjust MUV-31 setpoint to 100 inches

Adjusting MUV-3 I's setpoint to 100 inches will prevent normal makeup from refilling the
pressurizer. With an inadequate heat transfer event in progress, the RCS will be heating up and
expanding. Keeping the pressurizer level low limits the RCS pressure increases caused by
compressing the steam bubble with an increasing level. This action, and the use of pressurizer
spray in a subsequent step, maximizes the time before the criteria that require starting HPI
cooling are met. This prolongs the time available for the restoration of OTSG cooling.

7



COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 4, INADEQUATE HEAT TRANSFER

~ 3.10 If RCPs are running, then minimize SCM using PZR spray.

As the RCS heats up and expands, RCS pressure will increase as the pressurizer steam bubble
is compressed. Using pressurizer spray will delay pressure rising to the point where HPI
cooling will be required. This prolongs the time available for the restoration of OTSG cooling.

3.11 If at any time, all of the following exist:

- >1 RCP running.

- RCS temp rises 50'F above initial Tincore.

- Adequate SCM exists.

Then stop all RCPs.

This step is provided to protect the OTSG tubes from excessive compressive stresses. At this
time, there is no RCS cooling so a heatup will be occurring. Since there is no FW supply for
the OTSGs, they are assumed to be dry. In a dry OTSG, there is no coupling between the
tubes and the shell. This results in the shell cooling down at a rate of about 60F/Hr due to
insulation losses. The tubes are in direct contact with the RCS and RCPs are running, so the
tubes will heat up with the RCS. FTI (B&W) has established a limit of 60'F AT between the
tubes and shell when the tubes are hotter than the shell. (compressive stress)

Stopping the RCPs stops the flow through the OTSG tubes, and stops their heatup. This serves
to slow further increases in tube to shell temperature differences. Ultimately the tube to shell
temperature difference can only be limited by stopping the RCS heatup and starting a
cooldown, or providing FW to the OTSGs to re-establish a heat transfer medium between the
tubes and shell.

The requirement that adequate SCM exists as a condition for stopping the RCPs is to avoid an
inappropriate trip of the RCPs. The requirement to keep the RCPs running in this case is based
on the contingency action for failure to stop RCPs within 2 minutes of loss of adequate SCM.
This contingency is to run at least 1 RCP per loop until adequate SCM is restored or LPI flow
is adequate is each injection line. (See Rule 1).

9
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1. 4-90 001/4// 0640202001/ 062K1.02/4.1(4.4/ 33-[213]1
The "A" 4160V ES (Engineered Safeguards) bus is aligned to the Offsite Power
transformer and the "B" 4160V ES bus is aligned to the BEST transformer. The
"B" EDG is started for the monthly operability test, SP-354B, Monthly Functional
Test of the Emergency Diesel Generator EGDG-1B. What impact, if any, will this
have on the AC electrical distribution system?

A. Diesel Cross-tie blocking prevents closure of the "A" EDG output
breaker.

B. Diesel Cross-tie blocking prevents closure of the Off-site Power
Transformer (OPT) feeder breaker to the "B" 4160V ES bus.

C. Diesel Cross-tie blocking prevents closure of the BEST feeder breaker to
the "A" 4160V ES bus.

VD. Diesel Cross-tie blocking will not be in effect; no interlocks will be
actuated.

Reasons:

A,B,C,D The purpose of Diesel Cross-tie blocking is to prevent tying the
Emergency Diesel Generators together electrically. To accomplish this
the circuit will prevent closure of the second EDGs output breaker if
both ES 4160V buses are supplied from the same power source and the
first EDGs output breaker is closed. If both EDGs are supplying the ES
4160V bus, any ES 4160V feeder breaker that would tie the two buses
together would be blocked. The conditions stated in the stem of this
question have the buses powered from different power sources and only
the B EDG is being run (output breaker closed). Under these conditions
the EDGs are at least two breakers away from being paralleled. No
interlocks that prevent breaker closure are active for these conditions.
That make "D" the only correct response.

Unmodified Bank Question selected for Sept. 2000 RO and SRO exam; Used on
ROTs J - Final 96; ROTs M - T6A; ROTs N - T4B & T4BA; Additional Task #
0620402020
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System
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COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

a) At least one of the bus feeder breakers (3311/3310) open or
in the disconnected position.

2. Breaker Trip Commands

a) "A" ('B") ES 4160V undervoltage relays tripped (2 out of
3 logic) [27Y-1(2)/32EA(B)]

b) "A" (B) ES 480V bus UVLO tripped [86/27-ESA(B)]
(requires an ES actuation and 3209(10) closed or an
undervoltage condition)

N. MOTOR CONTROL CENTERS (MCCs) (Figure 8)

1. There are seven ES MCCs. Operation, controls, and indications are
the same as those for the Unit MCCs.

a) Refer to OPS-4-89, 6900V, 4160V, and 480V Unit
Distribution.

2. ES MCC 3A1, 3A2, and 3A3 are powered from 480 ES bus 3A,
and supply "A" ES train loads. ES MCC 3B1, 3B2, and 3B3 are
powered from 480V ES bus 3B, and supply "B" ES train loads.

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.

b) There are no automatic transfers associated with ES MCC
3AB. An electrical interlock prevents transferring the MCC
to a dead bus.

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)

Page 21 of 36
OPS4-90-LP Rev. 0



COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

a) Crosstie blocking interlocks are a protective scheme
associated with all ES 4160V bus feeder breakers. The
primary function of the crosstie blocking interlocks is to
prevent the emergency diesel generators from being
operated in parallel, where a single malfunction could
disable both generators.

b) Crosstie blocking is accomplished by monitoring breaker
contacts and blocking the close circuit of any breaker that,
if closed, would cause the EDGs to be crosstied. "Crosstie
blocking not in effect" is a close permissive for all of the
breakers that can supply power to the ES 4160V buses.

1) As an example, if breaker 3210 ("B" EDG output
breaker) is closed and any pair of breakers from a
single transformer (Backup ES, Offsite Power or
Unit Auxiliary) are closed, relay AZ is energized.

Energizing relay AZ will open a contact in the
close string for breaker 3209, preventing closure
of the breaker.

c) The crosstie blocking indications (Figure 12) located on the
SSF section of the Main Control Board display the status of
the crosstie blocking circuit.

1) Under normal conditions, none of the ES feeder
breakers are blocked and the "Diesel Gen A (B)
Cross-tie Enable" light is illuminated.

2) If the crosstie logic is satisfied for any of the other
feeder breakers, its associated "Block Closing
Actuated" light will come on, the "Diesel Gen A
(B) Cross-tie Enable" light will extinguish, and
breaker closure will be prohibited.

d) Breakers 3391 and 3390, the ES 480V bus crosstie
breakers, and the ES 480V bus 3A and 3B feeder breakers
(3311 and 3310) are interlocked such that at least one of the
breakers must be open at all times. This prevents the EDGs
from being operated in parallel through the 480V ES
distribution system.

Page 22 of 36
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Wednesday, June 14, 2000 @ 05:33 PM RO.BNK Page: I

1. 4-93 001/ 3,7/i 0550204001/ 055K1.061 2.6/ 2.6/ 77-[11/

The SPO is attempting to perform a condenser air in-leakage test in accordance
with the guidance of OP-607. ARP-1A has been selected to the recirculation mode
and ARV-42, AR-32-FI isolation, is open.

Which of the following would be the adverse effect of maintaining this
configuration for an extended period of time (>5 minutes)?

A. ARP-1A temperatures will begin to increase. Overheating of the pump
motor could result.

-B. RMA-12 will read high due to low dilution flow through the monitor.

C. Condensation will build up in the ARP-1A exhaust line and possible
cause a loss of the seal.

D. AR-32-FI will read high due to errosion of the inlet orifice.

Reasons:

A.

B.

C.

D.

ARP-1A operation in recirculation mode should not result in increased
temperatures or motor overheating.

Correct Answer: The rerouting of flow that would normally be passed
through RMA-12 will cause the monitor to read higher than actual. A
caution stating this is included in OP-607.

No loss of ARP-1A seal should occur due to continued operation in
recirculation mode.

No orifice exists in the inlet to the flow indicator and no line errosion
should occur due to flow through this path.

Modified Bank Question for use on Sept. 2000 Initial RO and SRO exam.
(3-30-00 CMC)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

3,7 | 0550204001 355K1.06 2.6 2.6 |77-[1]
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4.4 CONDENSER AIR IN-LEAKAGE TEST (CAT.3)

ACTIONS I DETAILS

CAUTION: Restore to normal operating condition within 5 minutes to avoid low
dilution flow to RMA-12.

NOTE: Erroneous reading may occur if Three-way Valve is improperly aligned.

4.4.1 SELECT Recirculation mode
with Three-way Valve on
operating ARP. ARP-1A
(ARV-26) ARP-lB (ARV-27)

1._

2.
3._
4.
5.

LOOSEN toggle bolts
PULL OUT on handle
TURN handle straight up
PUSH IN on handle
TIGHTEN toggle bolts

Initial/Date

4.4.2 PERFORM Air Leakage Test
with operating Air Removal
Pump

1.
.2.

3.
4.
5.

1.
2.

3.
4.
5.

ARP-1A
OPEN ARV-42, AR-32-FI Isolation
HOLD CLOSED ARV-32, ART-2
Outlet Check
OBSERVE reading on Rotometer
OPEN ARV-32, ART-2 Outlet Check
CLOSE ARV-42, AR-32-FI Isolation

ARP-1B
OPEN ARV-43, AR-33-FI Isolation
HOLD CLOSED ARV-33, ART-3
Outlet Check
OBSERVE reading on Rotometer
OPEN ARV-33, ART-3 Outlet Check
CLOSE ARV-43, AR-33-FI Isolation

Initial/Date

OP-607 Rev. 21 Page 1 1



Thursday, June 15, 2000 @ 04:40 PM SRO.BNK Page: I

1. 4-37 002/ 3/ /1150502004/ 039K1.07/ 3.4/3.4/ 33-[1 I/
An uncontrolled depressurization of both OTSGs has occurred. "A" OTSG
pressure is 530 psig and "B" OTSG pressure is 490 psig. Main Steam Line
Isolation (MSLI) and Main Feedwater Line Isolation (MFLI) have correctly
actuated for both OTSGs. The Procedure Director has given direction for the RO
to isolate steam to EFP-2 from both OTSGs.

Which of the following statements describes the required operator actions to
accomplish this isolation?

A. The EFIC actuation must be reset, after which MSV-55 and MSV-56 can
be closed by selecting their main control board switches to the "CLOSE"
position.

B. The EFIC actuation must be bypassed, after which MSV-55 and MSV-56
can be closed by selecting their main control board switches to the
"CLOSE" position.

C. The EFIC actuation must be selected to "Manual Permissive", after
which MSV-55 and MSV-56 can be closed by selecting their main control
board switches to the "CLOSE" position.

VD. The EFIC actuation status does not impact valve closure, MSV-55 and
MSV-56 may be closed by selecting their main control board switches to
the "CLOSE" position.

Reasons:

A,B,C. A modification to the control main control board controls for MSV-55
and MSV-56 was performed during refuel 11 (1999). As a result of that
modification these valves may be closed at any time by selecting the
control switch to the "CLOSE" position. Prior to this modification an
EFIC actuation signal would command these valves to open and the
valves could not be closed unless the EFIC actuation signal was
removed (Bypassed, reset, manual permissive).

D. Correct Answer. The "CLOSE" position on the main control board
switches for these valves will close the valves even if an EFIC actuation
open signal is present.



Thursday, June 15, 2000 @ 04:40 PM SRO.BNK Page: 2

1. 4-37 002/ 3//11150502004/ 039K1.0713.4/3.4/ 33-[11 /
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FEEDWATER SYSTEM

5. The normal steam supply for the turbine is main steam through
normally open DC powered valves MSV-55 and MSV-56.

a) Steam may also be supplied to EFP-2 from Units 1 and 2
through the Unit 3 auxiliary steam system. Alignment of
this steam supply is a manual operation.

b) When the pump is to be started an open signal is sent to the
pump steam inlet valves ASV-5 and/or ASV-204. Steam
then passes through the trip/throttle valve ASV-50, which
serves the purpose of isolating steam to the turbine in the
event of an overspeed condition. Steam then passes
through a governor valve, which is an integral part of the
turbine casing, before entering the turbine.

1) Turbine speed is controlled at approximately 4000
rpm by a Woodward governor that adjusts governor
valve position to maintain desired speed.

c) In the event of an accident or transient that results in an
EFIC actuation concurrent with a LOOP and a loss of "B"
DC power, the "B" side emergency feedwater control
valves and associated flow indications will be lost.

1) Under these conditions, a means for verifying EFP-
2 flow is required to allow cross tying EFP-2 to the
"A" emergency feedwater train.

2) Redundant flow indication for EFP-2 is provided by
a digital/bargraph indicator located above the PSA
section of the Main Control Board.

This indicator (EF-62-FI) is powered from
the "A" vital bus.

E. EFP-2 STEAM SUPPLY VALVES (MSV-55, MSV-56, ASV-5, AND
ASV-204)

1 . ASV-5 and ASV-204 are motor operated valves located on the 95'
elevation of the Intermediate Building in the area of EFP-2

a) ASV-5 and ASV-204 are powered from DPDP-8B and
DPDP-8A, respectively.

Page 16 of 51
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FEEDWATER SYSTEM

b) ASV-5 and ASV-204 are normally operated using three
position (CLOSE, AUTO, OPEN) spring return to AUTO
control switches located on the PSA section of the Main
Control Board.

1) The valves can also be operated from local control
stations located near EFP-2. The control stations
consist of OPEN and CLOSE pushbuttons and red
and green valve position indicating lights.

c) Interlocks:

1) ASV-5 receives an open command when the "B"
emergency feedwater train is actuated, and will fail
"as is" on a loss of power.

2) ASV-204, which receives no automatic signals, will
fail "as is" on a loss of power.

2. MSV-55 and 56 are motor operated valves located on the 119'
elevation of the Intermediate Building on the main steam lines.

a) MSV-55 and -56 are powered from DPDP-8B.

b) MSV-55 and -56 are normally operated using three position
(CLOSE, AUTO, OPEN) maintain position control
switches located on the PSA section of the Main Control
Board.

c) Interlocks:

1) MSV-55 and MSV-56 receive open commands
when the "B" emergency feedwater train is
actuated. The valves will fail "as is" on a loss of
power.

d) During normal operation, MSV-55 and -56 are maintained
in the open position, with their control switches in AUTO.

e) Following an EFIC actuation, placing the control switches
for MSV-55 and -56 to the CLOSE position will bypass the
EFIC signal and isolate steam to EFP-2.

Page 17 of 51
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MAR SUMMARIES

MSV- 55/56 Control Circuit Change
MAR 98-07-12-01

Main Steam Valves, MSV-55 and MSV-56, isolate main steam to EFP-2. These valves
are normally maintained in the open position and receive and open signal from an EFIC
actuation. During some main steam rupture scenarios it is desirable to close one or both
of these valves as a means of isolating the rupture or identifying the rupture location. To
facilitate a faster and simpler method of closing these valves during an EFIC actuation,
the control logic and control switch for each valve is being changed. The control switch
will be a three position "maintain" switch. In the "open" position the valve will open; in
the "auto" position the valve will maintain its current position but, if closed, will open on
an EFIC actuation signal; in the "close" position the valve will close, even if an EFIC
signal is present. This provides a means of isolating portions of the main steam piping
during an EFIC actuation without the need to override or bypass any other EFIC function
or perform remote operations such as opening in-plant breakers.

OPERATIONS IMPACT:
This modification will permit isolation of Main Steam paths without the need to bypass
or reset EFIC actuation's.

AFFECTED PROCEDURES
AR-403 - PSA H Annunciator Response
SP-300 - Operating Daily Surveillance Log

33 ST-2053



Thursday, June 15, 2000 @ 05:17 PM RO.BNK Page: 1

1. 4-63 003/ 5,7/ / 0880102014/ G2.3.91 2.513.4/ 33-[213]/
While in Mode 5 with containment purge in operation the following conditions
exist:

- Outside ambient air temperature is 64IF
- Both CFTs are being depressurized for maintenance and are currently at 100

psig.
- Rosemont pressure transmitters associated with RCS Pressure are being

calibrated by a team of I&C technicians in the RB.

A failure of all purge heaters has resulted in the following RB conditions:

- 95' RB Temperature is 650F
- 119' RB Temperature is 660F

Which of the following statements describe action required for these conditions
and the basis of those actions?

A. Depressurize both Core Flood Tanks to less than or equal to 40 psig to
prevent possible brittle fracture.

B. Fully depressurize and drain both Core Flood Tanks to prevent boron
stratification and rocking up of core flood system piping.

vC. Suspend Rosemont transmitter calibration until RB Air Temperature is
at or above 700F to ensure design input data is within analyzed
conditions.

D. Ensure I&C calibration is corrected to include base line data that meets
the new RB temperature conditions
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.4-63 003/ 5,7//0880102014/ G2.3.9/ 2.5/ 3.4! 33-[213]I

Reasons:

A. CFTs are already below the 140 psig brittle fracture value associated

with RB temperatures below 700F. No requirement exists to further

depressurize the tanks to 40 psig.

B. Temperatures below 70IF pose a brittle fracture concern if CFTs are

pressurized above 140 psig but no requirement exists to depressurize
and drain a CFT that is below this temperature. Normal CFT boron

concentrations would not lead to boron coming out of solution at ambient
temperatures of 680F or 690F.

C. Correct Answer. Per the Limits and Precautions of OP-417,
Containment Operating Procedure, the crew must maintain RB air

temperature at or above 700F during instrument calibration. The basis

of the L&P states that this is to ensure design inputs utilized and
specified by design calculation are maintained in order to keep the plant
within analyzed conditions.

D. No correction of calibration base line data is required. Further
calibration should not occur until RB air temperature is at or above
700F.

New Question Written for Sept. 2000 RO and SRO exam. (3-29-00 CMC)
Additional Task # 1150402016
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3.2 LIMITS AND PRECAUTIONS CCont'd)

LIMIT | BASIS

3.2.10 Maintain an RB temperature Precludes brittle fracture of

of > 700F on the 95' pressurized core flood tanks
elevation when the CFTs
are pressurized above 140
PSIG

3.2.11 Maintain RB air 1. FSAR/EDBD minimum design RB

temperature as follows: temperature

1. At or above 600F during 2. The Environmental and Seismic
plant shutdowns Qualification Program Manual

(3.2.10 permitting) (ESQPM) uses 700F as a design
input in determining temperature

2. At or above 700F during effects applicable to

instrument calibration instrumentation calibrations and
setpoint determinations. The 700F
requirement ensures design inputs
utilized and specified by design
calculations are maintained in
order to keep the plant within
analyzed conditions

3.2.12 When RB temperatures Optimum average RB temperature

permit, it is desirable to during full power operation is

operate fans in slow speed approximately 1150F. This target

to minimize wear of fan temperature is based on sufficient

bearings margin from the high temperature
alarm (123.6 0F) and increased thermal
efficiency by less thermal losses to
ambient at 115SF versus 1100F

3.2.13 AHV-1A or AHV-1B must not
be opened during
post-accident purging
operations

Maintain duct work structural
integrity

3.2.14 AHV-1A through AHV-1D
shall not be opened in
Modes 1 through 4

ENOCS 02948, 040429]

OP-417 Rev. 83 Page 6



Wednesday, June 14, 2000 @ 04:18 PM RO.BNK Page: 1

1. 4-26 001/ 41/ 1190402001/ 034A2.01/ 3.6/ 4.4/ 88-[1]/

The following plant conditions exist:

- Refueling operations are in progress inside the Reactor Building.
- The Main Fuel Handling Bridge operator is withdrawing a fuel assembly from

the core into the mast.
- As the fuel assembly exits the core, the bowed end causes an adjacent fuel

assembly to fall over in the core.

What actions should be taken by the refueling operators?

A. Lower the fuel assemby into the core and evacuate the area.

vB. Immediately evacuate the area.

C. Move the fuel assembly to the deep end of the pool and contact the
Control Room.

D. Move the fuel assembly to the deep end of the pool and evacuate the
Reactor Building.

Reasons:

A. Limits and Precautions of FP-203 direct refueling personnel to
immediately evacuate the area if a fuel handling accident occurs or if a
radiation monitor goes into alarm. This immediate evacuation is
required, even if a fuel assembly is in the mast. Refueling personnel
should not delay evacuation to lower the assemby into the core or deep
end of the pool.

B. Correct Answer. The potential for personnel to receive life threatening
dose makes it vital for refueling personnel to immediately evacuate if a
fuel handling accident occurs or if a radiation monitor goes into alarm

C. Immediate evacuation is required, even if a fuel assembly is in the
mast. Refueling personnel should not delay evacuation to lower the
assemby into the core or deep end of the pool.

D. Immediate evacuation is required, even if a fuel assembly is in the
mast. Refueling personnel should not delay evacuation to lower the
assemby into the core or deep end of the pool.
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3.2.8 The Auxiliary Building ventilation exhaust system servicing the
storage pool area shall be OPERABLE when irradiated fuel is stored
in the SF pools or one of the following shall be met:

a. With one pair of exhaust fans or two filter systems inoperable,
fuel movement within the storage pools may proceed provided the
operable pair of exhaust fans are in operation and discharging
through at least one system of HEPA filters and charcoal
absorbers, or

b. With the Auxiliary Building exhaust ventilation system servicing
the storage pool area inoperable, suspend all operations
involving movement of fuel within the storage pools until at
least one pair of exhaust fans and one filter system is restored
to operable status.

3.2.9 Reactor coolant boron concentration shall be maintained within the
limits of ITS LCO 3.9.1 and the COLR.

3.2.10 Personnel involved with fuel handling shall be limited to working a
maximum of twelve (12) hours out of any twenty-four (24) hour
period.

3.2.11 A Caution tag will be issued on the polar crane to the Refueling
Supervisor on duty. There shall be no lifting over the Fuel
Transfer Canal during the defueling and refueling evolutions.
[NOCS 001702, 001714]

3.2.12 The RB Evacuation Alarm shall have been tested and verified operable
per SP-323, Evacuation and Fire Alarm Demonstration, within one (1)
week prior to the defueling and refueling evolutions. The alarm
shall also be tested after any maintenance work on the alarm
equipment during these evolutions.

3.2.13 Any system which might decrease the boron concentration by inserting
non-borated water will be isolated from the Reactor Coolant System
(RCS) refueling canal.

3.2.14 In the event of an accident involving nuclear fuel or the sounding
of a radiation monitor alarm, personnel shall evacuate the affected
area immediately, even if there is a fuel assembly in the bridge
mast. [NOCS 001508]

FP-203 Rev. 43 Page 6
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1. 5-116 001/21/0020502004/ El 4EKI .2/ 3.613.81 33-[2313

The following plant conditions exist:

- Adequate Subcooling Margin has been lost and regained with full HPI.
- During HPI cooling, both OTSGs were raised to the ISCM setpoint of >90%.
- RCPs were tripped because of the loss of Adequate Subcooling Margin.

For these conditions EOP-14, Enclosure 16, RCP Recovery, requires stable,
subcooled 2 loop Natural Circulation to exist for > 60 minutes before the crew can
continue with RCP restart.

From which of the following concerns is this requirement providing protection?

A. Reactor vessel thermal shock due to a cold water accident.

,B. Reactivity excursion due to displacement of deborated RCS liquid.

C. RCS piping rupture due to rapid void collapse and subsequent water
hammer.

D. OTSG tube rupture due to elevated tube-to-shell differential
temperatures.

Reasons:

A. This hold in RCP restart is based on chemical mixing of the RCS not
thermal mixing.

B. Correct Answer. The 60 minute period of two loop natural circulation
will ensure one complete turnover of RCS volume and provide the
chemical mixing necessary to prevent a reactivity excursion due to
deboration of the core liquid volume.

C. If two loop subcooled natural circulation is occurring, void collapse
during RCP restart is not a major concern. There is no 60 minute time
criteria based on RCS void collapse.

D. OTSGs filled to >90% should not have a large tube-to-shell differential
temperature because of the thermal conductivity properties of the water.
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP-13, EOP RULES, EOP-14, EOP ENCLOSURES

1-16.0 Enclosure 16, RCP Recovery

INST. NOTE: Review / Discuss the following:

The overall criteria regarding when RCP re-start is allowed is intended to prevent reactor
re-criticality that could by caused by transferring a dilute pocket (low boron
concentration) of reactor coolant to the core.

The following are mechanisms that can result in diluted pockets of coolant in the RCS:

The RCP re-start criteria are applicable under the following conditions:

* Adequate SCM has been lost.

OR

* HPI cooling is in progress.

Loss of adequate SCM criteria:

1 . During Boiler Condenser Cooling (BCC), diluted coolant collects in the OTSG
tubes, outlet plenum, and RCP suction piping. Within 15 minutes of BCC, a
sufficient amount of diluted coolant can accumulate to cause a reactivity
excursion when an RCP is re-started.

a. If two loop natural circulation exists, the RCP restart criteria addresses this
concern by requiring stable, sub-cooled natural circulation in both loops
for a period of time to ensure at least one complete loop turnover. This
ensures adequate mixing.

b. If single loop natural circulation exists, the RCP restart criteria addresses
this concern by requiring a specific time for single loop natural circulation
based on the HPI flow rate. When the RCP in the loop with natural
circulation is started, mixing with the fluid in the idle loop will occur. Due
to this cross loop mixing, the active loop must contain a sufficient boron
concentration to prevent re-criticality both during and after the mixing.

c. It may sometimes be difficult to determine if natural circulation flow
exists. IF THERE IS ANY DOUBT, ASSUME NAT CIRC FLOW
DOES NOT EXIST.

65 of 84
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP-13, EOP RULES, EOP-14, EOP ENCLOSURES

2. During SBLOCAs, the vessel down-comer can become voided. The steam being
released by the vessel internals vent valves can be condensed, resulting in dilution
in this area. This concern is addressed by ensuring adequate mixing through
stable, sub-cooled natural circulation.

3. Voiding in the hot legs can result in a steam volume that is, for the most part, de-
borated.

* Void collapse will result in a given amount of dilute liquid volume.

* For a given void volume, smaller liquid volumes are produced at lower RCS
pressures.

* This concern is addressed by requiring natural circulation for a specific period
of time and by requiring RCS pressure be < a specified value prior to starting
an RCP during HPI cooling.

4. Localized core boiling can occur even with the core outlet sub-cooled. Collapse of
localized voids can result in a positive reactivity addition when forced flow is
established. This concern is addressed by requiring specific values of SCM and
minimum RCS pressures.

66 of 84
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EOP-14, Enclosure 16, RCP Recovery

16.23 If all RCP start permissives are met except any of the
following:

* Seal Injection

* CBO

Then bypass RCP start permissives using key 50.

Preceding steps, based on conditions, may have resulted in this step being reached in the
preparation to start the RCP without seal injection. This would have occurred if SW and seal
injection were lost for less than 30 minutes and seal integrity had been proven satisfactory. In
this case, seal injection is not restored until the RCP is running to ensure dispersion of the
cooler seal injection flow to avoid localized thermal stresses. If seal injection was not
maintained to the RCPs, CBO should have been isolated and, with the exception of the short
period of time necessary to confirm seal integrity, will not be restored until just prior to
pump start. If all other permissives are met except for these two, they may be bypassed to
prepare to start the RCPs.

16.24 Determine RCPs to be started:

* If adequate SCM has been lost, and any OTSG has been fed,
the RCP in loop with Nat Circ is first to be started.

* If adequate SCM has not been lost, or an OTSG has not
been fed, then any available RCP can be started first.
(loop with Nat Circ preferred)

* If OTSG heat transfer exists, then a second RCP can be
started based on available RCP NPSH and seal integrity.
(2/0 combination preferred).

See Figures 1 and 2.

This step provides guidance to determine which RCP(s) are to be started. This guidance is
based on whether or not adequate SCM was maintained and whether or not an OTSG has
been fed. If adequate SCM has been lost and an OTSG has been fed, an RCP in the loop with
natural circulation must be started first. The basis for the required natural circulation time
and HPI flow ensures the "active" loop has sufficient boron to prevent re-criticality when
mixed with the "idle" loop. If an "idle" loop RCP is started first, adequate mixing will not
occur and re-criticality may not be prevented. Figures 1 and 2 provide required pressure-
temperature relationships for adequate RCP NPSH for various pump combinations.
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1. 4-10 001/5,6/ 5-01/11150402016/ 033AK3.0113.2/ 3.6/33-[2/31/

A reactor start-up is in progress with power indicating 10 -1°amps on NI-3 and
NI-4. Which of the following describes the changes in indication and power level
restrictions if the auxiliary power supply for NI-3 fails?

VA. NI-3 will indicate greater than 10-10amps and power is restricted to less
than 5%.

B. NI-3 will indicate less than 10 10amps and power is restricted to less
than 5%.

C. NI-3 will indicate greater than 10-1 amps and power is restricted to less
than 1 x 10 9amps

D. NI-3 will indicate less than 10-1°amps and power is restricted to less
than 1 x 10 9 amps

Reasons:

A. Correct Answer. Loss of compensating voltage will cause the NI to see
both neutron and gamma flux. This will increase the indication on NI-3.
ITS 3.3.10, condition A requires repair of the Intermediate Range NI
prior to entry into Mode 1 which occurs at 5% power.

B. Loss of compensating voltage will cause the NI to see both neutron and
gamma flux. This will increase the indication on NI-3.

C. ITS 3.3.10, condition A requires repair of the Intermediate Range NI
prior to entry into Mode 1 which occurs at 5% power.

D. Loss of compensating voltage will cause the NI to see both neutron and
gamma flux. This will increase the indication on NI-3. TS 3.3.10,
condition A requires repair of the Intermediate Range NI prior to entry
into Mode 1 which occurs at 5% power.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

d) The high SUR protection is only needed at low power
levels when the power coefficients are not available to
provide negative reactivity feedback to inhibit the power
excursion.

9. Source Range Test Module

a) This module provides on-line testing of the count rate
amplifier, rate of change amplifier and the rod withdrawal
inhibit bistable.

B. INTERMEDIATE RANGE CHANNELS (Figure 7, Figure 8, Figure 9)

1 . Intermediate Range Detector

a) The intermediate range detectors are located at the core
mid-plane in wells spaced 180 degrees apart. (Figure 2).
The wells are lined with polyethylene for fast neutron
thermalization and four inches of lead for gamma
attenuation.

b) The intermediate range detectors are Westinghouse
compensated ion chambers that electrically compensate for
gamma radiation. Specific design data for the intermediate
range detectors is provided in Table 2.

1) Ion chambers are used because the high sensitivity
of the proportional counter is not needed at the
higher flux levels measured by the intermediate
range detectors.

2) Due to the higher flux levels, the detector output is
a current signal proportional to the neutron flux
measured

c) The detector uses a concentric chamber design with a boron
10 lining on the walls of the outer chamber (Figure 7).
Both the inner and outer chambers are filled with nitrogen
gas.

d) Incoming neutrons will interact with the boron in the outer
chamber, resulting in the same reaction as in the source
range detectors. Gamma rays will also react with the outer
chamber.

Page 20 of 47
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

1) As a result, the total current output of the outer
chamber will be the sum of the gamma induced
current and the neutron induced current.

e) In coming neutrons will not induce reactions in the inner
chamber due to the absence of boron. Gamma rays,
however, will react with the inner chamber.

1) As a result, the total current output of the inner will
be gamma induced current.

f) The chambers and electrodes are connected electrically in
such a way that the gamma induced current in the inner
chamber opposes the neutron plus gamma induced current
in the outer chamber. If the inner chamber applied voltage
is set correctly, the gamma induced currents in the inner
and outer chambers will cancel out, resulting in a net
detector output consisting of neutron induced current only.

g) The voltage applied to the inner chamber is called the
compensating voltage. It is supplied from an auxiliary
power supply that is adjustable from -15 to -300 VDC.

1) The low voltage applied to the inner chamber
causes it to operate in the recombination region.
This allows the number of ion pairs collected to be
varied by adjusting the compensating voltage. The
value at which the compensating voltage is set will
determine the magnitude of the gamma induced
current output of the inner chamber.

2) If the voltage is set too high the detector will be
over compensated. Overcompensation will result in
an increased gamma current output from the inner
chamber, which will cancel out not only the gamma
current output from the outer chamber but also
some of the neutron current output.

* Overcompensation will result in a power
level indication that is lower than actual
power, less overlap between the source and
intermediate ranges, and may produce a
SUR indication that is higher than actual.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

3) If the compensating voltage is set too low the
detector will be under compensated. Under
compensation will result in a decreased gamma
current from the inner chamber, which will not
cancel the entire gamma current from the outer
chamber.

* Under compensation will result in a power
level indication that is higher than actual
power, greater overlap between the source
and intermediate ranges, and may produce a
SUR indication that is lower than actual.

h) Gamma compensation is necessary to ensure accurate flux
measurements at power levels less than approximately E-9
amps. At these low power levels decay gamma flux is still
significant compared to neutron and fission gamma flux.

2. Detector Power Supply

a) The detector power supply provides the high voltage
required for operation of the detector outer chamber. The
power supply is identical to the source range detector
power supply except that it has an adjustable range from
300 to 800VDC.

b) The detector power supply is fed from its associated RPS
cabinet +15 VDC power supply. The power supply output
is monitored by the plant computer.

3. Auxiliary Power Supply

a) The auxiliary power supply is a regulated power supply
that supplies compensating voltage for the detector
(normally set between -10 and -80 VDC). The auxiliary
power supply is fed from the associated RPS cabinet tl 5
VDC power supply. A reset switch on front of the module
must be used when re-energizing the power supply after an
undervoltage or loss of power condition.

b) Due to aging, the intermediate range detectors require
periodic compensating voltage adjustments. Aging affects
the sensitivity of the detector, which can in turn affect the

Page 22 of 47
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Intermediate Range Neutron Flux
3.3.10

3.3 INSTRUMENTATION

A.3.10 Intermediate Range Neutron Flux

LCO 3.3.10

APPLICABILITY:

Two intermediate range neutron flux channels shall be
OPERABLE.

MODE 2,
MODES 3, 4, and 5 when any CONTROL ROD drive (CRD) trip

breaker is in the closed position and the CRD Control
System is capable of rod withdrawal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel A.1 Restore channel to Prior to entry
inoperable. OPERABLE status. into MODE 1

B. Two channels B.1 Suspend operations Immediately
inoperable. involving positive

reactivity changes.

AND

B.2 Open CRD trip 1 hour
breakers.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.10.1 Perform CHANNEL CHECK. 12 hours

(continued)

Crystal River Unit 3 3. 3-24 Amendment No. 149
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1. 5-101 002/ 5//1150502005/038EA1.41/3.4/3.4/1 l-[2/3J1
The following plant conditions exist:

- "A" OTSG has a 280 gpm OTSG tube leak
- The Reactor has tripped due to a loss of off-site power.
- Both OTSGs are being maintained at 75% level with EFW.
- Both OTSGs have a safe steaming path available.
- Initial dose equivalent I-131 was 1.23 ,uCi/g
- RCS Tave is 512'F
- RCS pressure is 1320 psig.

Which of the following would be the proper actions to take for these plant
conditions?

A. Immediately isolate the "A" OTSG and continue cooldown to DHR at the
normal cooldown rates.

vB. Use both OTSGs to rapidly cooldown to < 500'F, then isolate the "A"
OTSG due to TRACC considerations.

C. Immediately isolate the "A" OTSG and raise level in the "B" OTSG to
>90% to accelerate RCS cooldown and depressurization.

D. Use both OTSGs to maintain normal cooldown limits, then isolate the
"A" OTSG once DHR is established.
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. 5-101 002/5//1150502005/ 038EA1.4113.413.41 1 1-[2/31/
Reasons:

A. "A" OTSG should not be isolated above 5000F. Emergency cooldown
rates should be used to reduce temperature below 500'F. A "When"
statement in EOP-6 will stop the crew from reaching the TRACC
guidance for OTSG isolation before RCS temperature is reduced below
5000F.

B. Correct Answer. Emergency cooldown rates apply because Initial Dose
Equivilant I-131 is > 0.7 p.Ci/g and the affected OTSG is steaming to
atmosphere. Emergency cooldown rates only apply down to 5000F.
Once temperature is below this point, all other plant conditions meet the
EOP-6 criteria for performing OTSG TRACC isolation IAW Enclosure 12
of EOP-14.

C. "A" OTSG should not be isolated above 5001F. Emergency cooldown
rates should be used to reduce temperature below 500'F. A "When"
statement in EOP-6 will stop the crew from reaching the TRACC
guidance for OTSG isolation before RCS temperature is reduced below
500'F. No need exists to raise "B" OTSG to >90%, this level is required
for inadequate subcooling margin conditions. Subcooling margin is
adequate per values stated in the stem of this question.

D. Emergency cooldown limits apply and should be used until the RCS is
below 500'F. "A" OTSG should be isolated IAW the TRACC guidance of
EOP-6. This isolation will come well in advance of establishing DHR.

New Question written for Sept. 2000 RO exam. (2-29-00 CMC); Additional Task#
1190402001; Provide EOP-06 and EOP-14 Enclosure 12
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SGTR REV 10 EOP-06

STEAM GENERATOR TUBE RUPTURE

1.0 ENTRY CONDITIONS

IF > 1 gpm OTSG tube leakage exists,

AND DHR is NOT in operation,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS (CONT'D)

3.21

ACTIONS

_ IF at any time, RCS TEMP
is > 5000F,
AND any of the following
exist:

DETAILS

* Adjust TBVs (preferred) or ADVs on
both OTSGs to achieve emergency
cooldown rate of < 2400 F/hr:

OTSG level 2 70%
AND rising due to
OTSG tube rupture

A OTSG

B OTSG

Steaming affected
OTSG to atmosphere
with initial dose
equivalent
1131' 0.7 ACi/g

* IF OTSG tube rupture is causing
OTSG level to rise,
THEN increase steaming of
affected OTSG while maintaining
cooldown rate < 240IF/hr.

THEN start emergency
cooldown using both
OTSGs.

3.22 IF at any time, RCS TEMP
is < 5000F,
THEN ensure RCS
cooldown is within normal
limits.

* IF cooldown rate is excessive,
THEN adjust TBVs or ADVs to
achieve normal cooldown rate.

See Table 2

3.23 IF condenser is available,
THEN notify SPO to
CONCURRENTLY
PERFORM EOP-14,
Enclosure 6,
OTSG Blowdown Lineup
(if accessible).

EOP-06 REV 10 PAGE 23 of 149 SGTR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

_ IF at any time, all the
following exist:.

DETAILS

* Maintain OTSG blowdown flow
< 500 gpm.

3.24

OTSG level rising due
to tube rupture

OTSG blowdown
aligned

Condenser available

THEN notify SPO to
increase OTSG blowdown
flow.

3.25 Notify Chemistry. * Advise Chemistry of entry into
EOP-06

* - Request sampling per Al-1505,
Conduct of Chemistry During
Abnormal and Emergency Events.

* Advise Chemistry of steaming
path for each OTSG.

EOP-06 REV 10 PAGE 25 of 149 SGTRPAGE 25 of 149 SGTRlI



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

* Advise Health Physics of entry
into EOP-06

3.26 Notify Health Physics.

* - Request surveys per Al-1 506,
Conduct of Health Physics During
Abnormal and Emergency Events.

3.27 IF at any time, HPI flow is
< 200 gpm,
THEN initiate RCS boration.

1 Ensure at least 1 post-filter is in
service.

2 _ Open CAV-60

3 Start CAP-1A or CAP-1B

EOP-06 | REV 10 I PAGE 27 of 149 | SGTR I



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.28 IF at any time, ES systems
have,
OR should have actuated,
THEN ensure ES equipment
is properly aligned.

1 Ensure applicable ES actuations:

HPI (1625 psig RCS PRESS)

LPI (500 psig RCS PRESS)

RBIC (4 psig RB PRESS)

RB Spray (30 psig RB PRESS)

2 Bypass or reset ES actuation:

Auto

Manual

3 Control ES systems as required.

[Rule 2, HPI Controll

[Rule 5, EDG Controll

4 IF RBIC has actuated,
AND adequate SCM exists,
THEN stop all RCPs:

RCP-1A

_ RCP-1C

RCP- 1 B

RCP-1 D

I EOP-06 I REV 10 | PAGE 29 of 149 | SGTR I



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.29 IF at any time, PZR spray is
NOT effective,
AND adequate SCM exists,
THEN CONCURRENTLY
PERFORM EOP-14,
Enclosure 13, High PRESS
Aux Spray Lineup
(if accessible).

3.30 WHEN RCS TEMP is
< 5000F,
THEN continue in this
procedure.

EOP-06 REV 10 PAGE 31 of 149 | SGTR I



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS- DETAILS

3.31 Ensure RCS cooldown rate
is within normal limits.

* -IF cooldown rate is excessive,
THEN adjust TBVs or ADVs to
achieve normal cooldown rate.

See Table 2

3.32 IF 4 RCPs are running,
THEN stop RCP-1 D

| EOP-06 | REV 10 | PAGE 33 of 149 | SGTR I



3.0 FOLLOW-UP ACTIONS (CONT'D)

3.33

ACTIONS

IF at any time, any of the
following exist:

Affected OTSG level
2 90% due to tube
rupture

BWST level < 35 ft

Initial dose equivalent
1131 2 0.7 AiCi/g

Peak dose equivalent
1131 >5.15 jCi/g

THEN determine if OTSG
isolation for TRACC is
required.

DETAILS

* IF affected OTSG level is 2 90%
due to tube rupture,
THEN PERFORM EOP-14,
Enclosure 12,
OTSG TRACC Isolation.

* IF BWST level is < 35 ft,
THEN PERFORM EOP-14,
Enclosure 12,
OTSG TRACC Isolation.

* _ IF dose equivalent 1131 exceeds
any of the following limits:

Initial 2 0.7 giCi/g

Peak Ž 5.15 p.Ci/g

AND all of the following exist:

Affected OTSG steaming to
atmosphere

Any feedwater supply
available to both OTSGs

Secondary side integrity on
both OTSGs

No OTSG previously isolated
for TRACC

TBVs or ADVs available on
both OTSGs

THEN PERFORM EOP-14,
Enclosure 12,
OTSG TRACC Isolation.

I EOP-06 | REV 10 I PAGE 35 of 149 | SGTR l
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1. 4-86 001/ 7/ 5-60/ 11504020111 060AK3.02/ 3.3/ 3.5/ 33-[11/

High airborn activity in the Auxiliary Building will result in the actuation of
automatic protective interlocks associated with atmospheric radiation monitors.
Which of the following correctly describes an automatic interlock function and its
basis?

A. Secure Auxiliary Building Exhaust Fans to reduce the total release
volume to outside areas and mininize public exposure.

B. Automatically re-route any ongoing Waste Gas Decay Tank release to
the Reactor Building to reduce the volume of radioactive gas available
for release to the public.

,C. Automatically shutdown Auxiliary Building Supply Fans to create a
negative pressure in the Auxiliary Building and ensure the gas is routed
through filters.

D. Secure the inlet flowpath to the Waste Gas Decay Tanks to prevent
backflow of radioactive gas through relief valve piping.

Reasons:

A. Auxiliary Building Exhaust Fans are not secured by radiation monitor
actuations. These fans continue to operate to ensure radioactive gasses
are drawn through charcoal filters for maximum cleanup prior to
discharge to the outside environment.

B. No automatic re-routing of WGDT discharge to the RB is performed by
Auxiliary Building atmospheric radiation monitors.

C. Correct Answer. Automatic actuations realign the Auxiliary Building
Ventilation system to develop a negative pressure in the Auxiliary
Building and maximize the removal of radioactive material by ensuring
air flow is through charcoal filters prior to discharge.

D. No automatic isolation of WGDT inlet piping is performed by Auxiliary
Building atmospheric radiation monitors. Some monitor actuations will
isolate WGDT outlet and recirculation piping but none affect the inlet
piping.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: AUXILIARY BUILDING VENTILATION

B. AP-250, RADIATION MONITOR ACTUATION

1. AP-250, Radiation Monitor Actuation, provides guidance for
monitoring and control of Auxiliary Building Ventilation System
equipment in the event of a high radiation actuation of RM-A2,
RM-A3 or RM-A4.

2. The procedure directs the operators to ensure that the following
automatic actions associated with the actuated radiation monitor
have occurred:

a) An RM-A2 Gas actuation will stop:

1) AHF-30
2) AHF-11A
3) AHF-11B
4) AHF-10
5) AHF-9A
6) AHF-9B
7) AHU-3

b) An RM-A3 actuation will stop:

1) AHF-11A
2) ABF-1l1B

c) An RM-A4 actuation will stop:

1) AHF-10

3. These automatic actions ensure that the appropriate supply fans are
shutdown, allowing the exhaust fans to maintain a negative
pressure in the Auxiliary Building and direct airborne radiation to
the exhaust filters.

4. The procedure also provides ventilation system restoration
instructions to be performed after the actuation is reset.

1-9.0 EMERGENCY OPERATIONS

A. NONE

1-10.0 TECHNICAL SPECIFICATIONS

Page 34 of 35
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1. 4-52 003/ 3,4/ 4-8110780402003/ 079G2.1.31/4.2/3.9/33-2/31

A broken air line has caused the Instrument and Station Air Systems to
depressurize to 18 psig. The leak has been isolated and the Instrument and
Station Air headers have repressurized to 110 psig. Other than leak isolation, no
operator actions have been taken.

For the conditions stated above which of the following statements describe the
expected status of Letdown flow and Pressurizer level control?

,A. Letdown flow control via MUW-51 will be available via the normal
control station while Pressurizer level control via MTV-31 will be in
manual.

B. Pressurizer level control via MIUV-31 will be in automatic while Letdown
flow control via MTV-51 will be unavailable until the "Air Fail Reset"
pushbutton is depressed.

C. Both of these flow controls will be unavailable until their respective "Air
Fail Reset" pushbuttons are depressed.

D. Both of these flow control stations will be in their normal mode of flow
control.

Reasons:

A. Correct Answer. When air pressures drops below 32 psig both of these
control stations will undergo an "air fail" condition and lock in place.
Manual control of the valves is possible by depressing the associated
"Air Fail Reset" pushbutton. MUV-31 control station will go to manual
mode of control. When air pressure recovers above the 32 psig actuation
setpoint MTV-51 air failure system will automatically reset. MTV-31
control station will not revert to automatic unless the operator selects
that mode of control.

B. MUV-31 control will remain in manual until the operator selects it to
automatic following air pressure recovery. MTV-51 will reset
automatically when pressure recovers.

C. MTV-51 will reset automatically when pressure recovers.

D. MUV-31 control will remain in manual until the operator selects it to
automatic following air pressure recovery.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

a) The 45-gpm-flow rate allows approximately one RCS
volume to be processed through the makeup and
purification system every 24 hours.

2. The block orifice has two bypass lines to allow letdown flow in
excess of 45 gpm. One line has a manually operated bypass valve;
flow through the second line is controlled by MUV-5 1.

3. If it is desired to reduce letdown flow to less than 45 gpm, MUV-
50 is shut to isolate the block orifice, and flow is adjusted using
one of the bypass lines..

a) MUV-50 is an air-operated valve located in the block
orifice room on the 119' elevation of the Auxiliary
Building. It is normally operated from the PSA section of
the Main Control Board using a three position (CLOSE,
NORMAL, OPEN) spring return to normal control switch.

4. Two relief valves (MUV-76 and MUV-150) are located
downstream of the block orifice and the bypass valves The valves,
which are located in the same area as the block orifice, have a lift
setpoint of 150 psig to provide overpressure protection due to an
inadvertently blocked letdown flow path.

a) The valves relieve to the Auxiliary Building sump.

b) The internals of check valve MUV-252 have been removed
to ensure that MUV-76 and MUV- 150 will protect against
over pressure when the makeup system is cross-connected
with the decay heat system.

G. LETDOWN FLOW CONTROL VALVE (MUV-51)

1. MUV-5 1 is an air operated flow control valve located in the same
area as the block orifice. Its purpose is to allow additional letdown
flow in excess of the 45 gpm that normally flows through the block
orifice.

2. MTV-5 1 is operated from the Main Control Room using a control
station located on the PSA section of the Main Control Board. The
control station has a loading knob that can be set to position the
valve between 0 and 100%. Minimum allowable flow through the

Page 24 of 88
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

valve is 10 gpm; however, < 10 gpm is allowed for 5 minutes each
time letdown is initiated.

a) MUV-51 may also be operated from the Remote Shutdown
Panel (if in service).

3. MUV-5 1 has an air failure protection scheme that will allow
limited operation of the valve in the event of a loss of its
instrument air supply.

a) If the air pressure to the valve positioner decreases <32
psig or <28 psig to the E/P controller, the solenoid valve
that admits air to the valve positioner will de-energize,
locking the valve in place, to prevent a high letdown flow
rate or a loss of letdown flow. Under these conditions, the
air pressure signal to the valve operating diaphragm is
locked in and will not change regardless of what happens to
upstream air pressure.

b) When the solenoid de-energizes, a Main Control Room
annunciator alarm will actuate and the AIR FAIL RESET
pushbutton next to the valve control station will backlight.

c) While in the air failure mode, the position of the valve can
be changed by pressing and holding the AIR FAIL RESET
pushbutton. This allows remaining air pressure to be
supplied to the valve. The operator can then attempt to
position the valve from its control station.

1) When the AIR FAIL RESET pushbutton is released,
the system will revert to its air failure mode.

d) When air pressure is restored, the air failure system will
automatically reset.

4. An orifice installed in the bypass line downstream of MUV-51 will
restrict letdown flow in the event MUV-51 fails open.

5. Letdown flow indication is available on the PSA and RIP sections
of the Main Control Board. Indication is also available on the
Remote Shutdown Panel.

H. RADIATION MONITOR (RM-L1)
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ESA section of the Main Control Board. This valve can also be
operated using the breaker mounted open/close pushbuttons.

a) MIJV-596 receives a close signal on an ES HPI actuation.

X. PRESSURIZER LEVEL CONTROL VALVE (MUV-3 1)

1. MUV-3 1 is an air operated control valve located on the 95'
elevation of the Auxiliary Building in the makeup pump valve
alley.

2. MUV-3 1 is used to control makeup flow to maintain the water
level in the pressurizer at the operator-selected setpoint.

3. The valve may be operated in auto or manually from its Bailey
HAND/AUTO (IVA) station on the ICS section of the Main
Control Board. MUV-3 1 can also be operated using a Bailey
station on the Remote Shutdown Panel (if in service)

a) In the event of an NNI-X DC power is loss, MUV-3 1 can
only be operated in the manual mode.

4. A 16-34-gpm minimum bypass flow is maintained around MUV-
31 to ensure that there is always water flowing through the normal
makeup nozzle to the RCS. This bypass flow prevents thermally
shocking the welds and thermal sleeve at the penetration of the
makeup line to the RCS piping. MUV-I 14-FIT provides local
indication of bypass flow.

a) Bypass flow must be maintained < 36 gpm to prevent
violating BPI flow requirements during emergency
conditions. This is a concern if MUV-27 fails to close on
an ES signal, after certain SBLOCAs, coincident with a
Loss of Offsite Power (LOOP) and loss of one electrical
train. Under these conditions, if the system had greater
than 36-gpm-bypass flow, the required flow to the core
might fall below analyzed minimum values. This could
lead to higher peak clad temperatures than analyzed for in
the FSAR.

5. MUV-3 1 has an air failure protection scheme similar to that for
MUV-5 1, with two major differences:

Page 45 of 88
OPS-4-52-LP Rev. 2



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

a) The scheme will only actuate if positioner air pressure
decreases to <32 psig.

b) An air failure will cause the Bailey control station MUV-31
to go to MANUAL. When the air failure resets, the station
will not automatically return to AUTO.

6. Makeup flow indications are available on the PSA and RIP
sections of the Main Control Board and on the Remote Shutdown
Panel/

Y. MAKEUP ISOLATION VALVE (MUV-27)

1. MUV-27 is a motor operated is located in the overhead of the 95'
elevation of the Auxiliary Building near the HPI injection valves.

2. MUV-27 is normally operated from the Main Control Room using
a three-position (CLOSE, NORMAL, OPEN) spring return to
normal control switch located on the ES AB section of the Main
Control Board.

a) MUV-27 automatically closes to isolate the normal makeup
flowpath when HPI is actuated on low RCS pressure or
high reactor building pressure.

3. MUV-27 is powered from ES MCC 3B2.

Z. RCP SEAL INJECTION CONTROL VALVE (MUV-16)

1. MUV- 16 is an air operated control valve located on the 95'
elevation of the Auxiliary Building in the makeup pump valve
alley.

2. MUV-16 is used to maintain total seal injection flow to the RCP
seals at an operated adjustable setpoint.

a) Seal flows to the individual RCPs are adjusted with manual
throttle valves (MUV-364, -365, -366, and -367) located in
the reactor building.

3. The valve may be operated in auto or manually from its Bailey
HAND/AUTO (HVA) station on the PSA section of the Main
Control Board.

Pg 4
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1. 4-83 001/4/4-25/1150402011/ 073A4.011 3.913.9/ 33-[1]I
The following plant conditions exist:

- A secondary release from SDT-1, Secondary Drain Tank, is in progress
- RML 2/7 Bypass switch is selected to "Normal"
- RWP-2A, Nuclear Services Raw Water Pump, is running
- RWP-3A, Decay Heat Raw Water Pump is running.
- All other RWPs are shutdown

Which of the following statements describe a condition which should result in
automatic termination of the secondary release and the method the RO should use
to verify the release has terminated?

A. RWP-3A trips; SDV-90 closure should be verified by monitoring the
Green close indication located on the rear of the Main Control Board.

vB. RWP-3A trips; SDV-90 closure must be verified by contacting the proper
building operator because no Main Control Board indication is available.

C. RWP-2A trips; SDV-90 closure should be verified by monitoring the
Green close indication located on the rear of the Main Control Board.

D. RWP-2A trips; SDV-90 closure must be verified by contacting the proper
building operator because no Main Control Board indication is available.

Reasons:

A. No indication of SDV-90 position is available in the Main Control Room.

B. Correct Answer. No running DH RWPs with RML 2/7 Bypass switch in
Normal will cause SDV-90 to automatically close. No Main Control
Room indication is available for this valve so local verification must be
made by a building operator.

C. RWP-2A is not required for SDV-90 to remain open. Loss of RWP-2A
will not cause SDV-90 to close. No indication of SDV-90 position is
available in the Main Control Room.

D. Loss of RWP-2A will not cause SDV-90 to close.



Thursday, June 15, 2000 @ 04:26 PM RO.BNK Page: 2

- 1. 4-83 001/4/ 4-2511150402011/ 073A4.01/ 3.913.91 33-[1lF

New Question Written for Sept. 2000 RO Exam.
Additional Task # 1150402016

(4-6-00 CMC)

KEY WORDS:
Objective Lesson Pla Task Numbe KIA ' RO Import. SRO Import Initial/Re System

4 4-25 1150402011 p73A4.01 13.9 3.9 h3-[1]
ANSWERS: Version Answers:

0 1 2 3 4 5 6 7 8 9 FLScrambleChoices

B IC ID A 1B IC DABC Scramble Range: A-Points FW



FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

NUCLEAR OPERATIONS TRAINING DEPARTMENT

PROGRAM: REPLACEMENT OPERATOR TRAINING

COURSE: SYSTEMS TECHNOLOGY

LESSON: TURBINE BUILDING SUMPS, DRAINS AND
SECONDARY LIQUID WASTE SYSTEMS

LESSON NUMBER: OPS-4-83-LP

REVISION: 1

EFFECTIVE DATE:

Prepared By:
/ Date

Technical Review:
/ Date

Approved By:
Nuclear Training Supervisor / Date



COURSE: SYSTEMS TECHNOLOGY

LESSON: TURBINE BUILDING SUMPS, DRAINS AND LIQUID WASTE
SYSTEMS

b) An RM-L7 high alarm will actuate a Main Control Board
Annunciator and cause SDV-90 to close. SDV-90 closing
will cause SDV-2 to open.

4. A recorder on the Radwaste Panel in the Auxiliary Building also

monitors RM-L7 activity and discharge flow rate (SD-21-FE).

a) Total flow through RM-L7 is also indicated on an
integrator located on the Radwaste Panel.

F. DISCHARGE ISOLATION (SDV-90)

1. SDV-90 is an air-operated valve located on the 95' elevation of the

Auxiliary Building in the Seawater Room.

2. The valve is operated from the Radwaste Control Panel using a

two position (CLOSE, OPEN PERMISSIVE) control switch.

a) Red (Open) and Green (Closed) status lights are also
located on Radwaste Panel.

b) SDV-90 will open if:

1) SDV-1 control switch is in CLOSE, and

2) RM-L7 is not in alarm or its BYPASS push button
is depressed, and

3) RWP-3A running or RWP-3B running or RM-
L2/L7 bypass switch is in BYPASS, and

4) SDV-90 control switch on the Radwaste Panel is in
OPEN

c) SDV-90 will close if any of the above conditions are not
met.

d) SDV-90 can be throttled using a manual positioner located
on the Radwaste Panel.

e) The RM-L2/L7 interlock bypass key-switch allows
operation of SDV-90 with no DH raw water pumps
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running, and operation of WDV-892 with no SW raw water
pumps running.

1) The key is removed when the switch is in
NORMAL.

2) The key is under administrative control of the NSM.

2-5.0 INSTRUMENTS AND CONTROLS

A. INDICATING INSTRUMENTATION

Instrument Function Range

CX-1 12-LI SDT-1 remote level indication 0-24'
(CXCP-2)

SD-21-FR Liquid release flow/radiation 0-600 gpm
indication (Radwaste Panel) 10_106 cpm

SD-33-FI RM-L7 local flow indicator 0-10 gpm

B. ALARM INSTRUMENTATION

Instrument Function Setpoint

CX-112-LS1 SDT-1 High Level Alarm 20'
CX-112-LS2 SDT-1 Low Level Alarm 2'

2-6.0 SYSTEM INTERRELATIONS

A. SD The station drains system discharges to SDT-1 for release through
the secondary liquid waste system

B. WD The liquid waste disposal system provides a flow path for release
in the event that a DC/RW pump is not available for dilution.

C. RW The raw water system provides the required dilution flow needed
for liquid releases.

2-7.0 NORMAL SYSTEM OPERATIONS

A. LIMITS AND PRECAUTIONS

l 3 Page 39 of 42
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1. 4-12 001/4//1150402016/ 012A1.01/2.9/3.4/33-[1]/
The following plant conditions exist:

- RCS Pressure 920 psig
- Cooldown to Mode 5 in progress
- All RPS channels in Shutdown Bypass
- Group 1 Control Rods fully withdrawn.

A transient occurs which results in an uncontrolled increase in RCS pressure. All
RPS channels fail to trip at the high pressure setpoint associated with shutdown
bypass operation. Which of the following statements describes the RCS high
pressure trip protection which is required/available as pressure continues to rise?

A. Shutdown Bypass automatically adjusts the RPS high pressure trip
setpoint to a lower value, no overpressure trip protection remains and a
manual trip will be required.

B. The associated RPS channels will come out of bypass and other trip
setpoints will actuate and trip the channel when RCS pressure exceeds
the trip setpoint associated with Shutdown Bypass.

vC. A second high pressure trip contact with a setpoint higher than the
Shutdown Bypass high pressure trip setpoint will actuate and trip the
RPS channel.

D. Because Shutdown Bypass does not bypass the Variable
Pressure/Temperature trip, all channels should trip when RCS pressure
exceeds that setpoint.
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1.4-12 001141/11150402016/ 012A1.01 12.913.4133-[1]/
Reasons:

A. Shutdown Bypass does not bypass the RPS high pressure trip contact
set at 2355 psig or adjust its setpoint to a lower value.

B. RPS channels do not come out of bypass when trip functions are
exceeded.

C. Correct Answer. The 2355 psig high pressure trip contact is still
functional in the RPS trip string and will actuate to trip the associated
RPS channels.

D. The variable pressure/temperature trip is bypassed when the channel is
selected to S/D Bypass. This is a low pressure trip which would not be
actuated by rising RCS pressure.
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LESSON: REACTOR PROTECTION SYSTEM

trip string and interrupt power to the channel trip
relay.

j) Reactor Coolant Pump Power Monitors (RCPPM)

1) The RCPPMs determine the status of each reactor
coolant pump by monitoring the electrical current
and voltage being supplied to the pump and
converting these inputs to power readings (kW).

2) Each RCPPM develops a voltage output signal
based on its input signals.

If the output voltage signal from an RCPPM
drops below the value corresponding to
three reactor coolant pumps in operation, the
associated trip string contact will open and
interrupt power to the channel trip relay.

3. In addition to the trip bistable contacts discussed above, the
following components are included in each RPS trip string:

a) Shutdown Bypass Switch

1) The shutdown bypass switches (one per channel)
are key operated switches located on the individual
channel shutdown bypass modules. Each key switch
has two positions:

* Normal - places the normal string of trip
contacts in the channel trip string. The
shutdown bypass high RCS pressure trip is
bypassed.

* Shutdown Bypass - bypasses the normal trip
contacts for Flux/Delta Flux/Flow, Variable
Low Pressure, RCS Low Pressure, and
Reactor Coolant Pump Power Monitor, and
places the shutdown bypass high reactor
coolant system high pressure trip (1820
psig) contact in service for the associated
channel. It also bypasses the EFIC actuation
on a loss of both main feedwater pumps.

Page 16 of 63
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2) If RCS pressure exceeds 1820 psig with the RPS
channel in shutdown bypass, the associated trip
string contact will open and interrupt power to the
channel trip relay.

b) Test/Interlock Trip Relay (K2.2)

1) This relay will cause a channel trip if any of the
following nine test module test switches are
positioned to any position besides
"Normal/Operate":

* RCS flow
* RCS high pressure
* RCS high temperature
* Overpower
* Reactor Building pressure
* RCPPM contact monitor
* Anticipatory turbine trip or main feedwater

pump trips.

2) Placing one of the above modules in a position
other than "Normal/Operate" will short the K2.2
relay, causing the entire voltage drop across the -
1 5VDC line to be felt across a resistor in the trip
string. This will cause the K2.2 relay to de-energize.

* When the K2.2 relay de-energizes a contact
will open in the RPS channel trip string and
interrupt power to the channel trip relay.

3) In addition, if one or more of the above listed
reactor protection modules are removed from their
cabinet, connectors on the module will break a
series connection in the -1 5VDC supply to the K2.2
relay, causing the relay to de-energize and interrupt
power to the channel trip relay.

c) Channel Bypass Relay

1) Placing a channel bypass key switch in the bypass
position will energize the channel bypass relay
provided no other channel is in bypass.
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* Tripping the bistable causes the output state
lamp to illuminate, providing the operator
with indication of the actual trip status of the
bistable.

* The auto reset deadband for this bistable is
set for maximum so that an auto reset will
not occur within normal operating
temperatures.

* Depressing the output reset switch below the
lamp will rest the lamp when the trip
condition has cleared.

2) Output Memory Lamp

* This lamp will illuminate when the bistable
trips, and will remain lit until manually
reset.

* The manual reset switch is located on the
module front panel below the lamp.

* This lamp provides a "seal in" indication of
a tripped bistable in the event of an auto or
manual reset.

* The lamp may be illuminated with the actual
condition of the bistable untripped, if the
bistable has not been reset following a trip.
This lamp should be reset after resetting the
output state lamp.

c) The bistable also acts as an isolation device, electrically
separating the reactor protection contact trip string from the
hot leg temperature indication.

B. REACTOR COOLANT PRESSURE TRIP CIRCUITS

I1. Each of the four protection channels receives a pressure input from
a dedicated pressure transmitter located in the loop "A" hot leg for
channels "A" and "C" and in the loop "B" hot leg for channels "B"
and "D".
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a) The pressure transmitters are narrow range (1700 to 2500
psig) Rosemont transmitters with a 4 to 20 ma output.

2. An RCS pressure buffer amplifier provides electrical isolation
between the pressure transmitter/power supply and the RPS
protection contact trip string.

a) The amplifier converts the pressure transmitter 4 to 20 ma
output signal to a 0 to 10 volt DC output signal for use by
the pressure bistables.

b) The amplifier in each channel also provides an analog input
to the plant computer. Channel "C" also provides an input
to the reactivity patch panel. An RCS pressure meter (1700
to 2500 psig) is located on the face of the module.

3. Channels "A" and "B" also contain NNI RCS pressure buffer
amplifiers. The amplifiers perform two functions:

a) Provide a signal to the NNI system through output jacks.

1) The high (2255 psig) and low (2055 psig) RCS
pressure annunciator alarms receive their input from
the NNI system.

b) Provide signals to two Main Control Board pressure
recorders (RCS loops "A" and "B"). Power to the recorders
is from their associated RPS channel.

4. Pressure test module are used for on line testing of the zero, span,
bias, and linearity of the RCS pressure buffer amplifiers and the
bistable trip setpoints.

a) When the test module is in test (test switch in any position
other than operate) the K2.2 relay will de-energize causing
its associated RPS channel to trip, unless it is in channel
bypass.

5. The RCS pressure circuitry includes the following bistables:

a) A high pressure trip bistable that de-energizes to open a
contact in the reactor trip string at 2355 psig increasing.
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1) The reset deadband for this bistable is set to
maximum to ensure an automatic reset will not
occur within the measured range.

2) The bistable output signal also provided to the plant
events recorder and the annunciator system.

b) A low pressure trip bistable that de-energizes to open a
contact on the reactor trip string at 1900 psig decreasing.

1) The reset deadband for this bistable is set to
maximum to ensure an automatic reset will not
occur within the measured range.

2) The bistable output signal also provided to the plant
events recorder and the annunciator system.

c) A variable low pressure trip bistable that de-energizes to
open a contact on the reactor trip string at the variable low
pressure trip setpoint.

1) The reset deadband for this bistable is set to
maximum to ensure an automatic reset will not
occur within the measured range.

2) The bistable output signal also provided to the plant
events recorder and the annunciator system.

d) A shutdown bypass high pressure trip bistable that de-
energizes to open a contact on the trip string at an pressure
signal of 1820 psig when the RPS is in shutdown bypass.

C. REACTOR BUILDING PRESSURE TRIP CIRCUITS

I1. Each of the four protective channels receives a Reactor Building
pressure signal from independent pressure switches located in
cabinets in the Intermediate Building and the Auxiliary Building
triangle room.

a) Each switch can be functionally tested by energizing a
solenoid that pressurizes the switch/sensing line to >4psig
between the air source and the Reactor Building check
valve.
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Wednesday, June 14, 2000 @ 06:02 PM RO.BNK Page: I

1. 4-62 002/41/ 0260502004/ 026K4.01/4.2/4.3/ 33-[i]I
Following a Large Break Loss of Coolant Accident the BWST has been depleted
(<15 feet). Which of the following statements describes the source of water, if any,
for containment spray operation?

VA. The Building Spray pumps must be aligned to draw directly from the RB
sump.

B. The Building Spray pumps will receive suction from the discharge of an
operating Low Pressure Injection pump.

C. The RB Spray system has completed its design function and must be
shutdown due to lack of alternate suction sources.

D. The suction for the RB spray pumps must be aligned to the RCS drop
line. If this path is unavailable the pumps must be shutdown due to
lack of alternate suction sources.

Reasons:

A. Correct Answer. The RB spray pumps can draw directly from the RB
sump with flow reduced to compensate for reduced NPSH.

B. The RB spray pumps will draw directly from the sump and will not use
the LPI pump discharge as the suction source.

C. Continued iodine removal and RB pressure reduction may be required
even though the BWST is depleted. RB spray pump suction can be
aligned directly to the RB sump.

D. Although piping exists, the RB spray pumps do not designed to take
suction from the RCS drop line but can be aligned to the RB sump
directly.

New question written for Sept. 2000 RO exam. (3-20-00 CMC)
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Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
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COURSE: SYSTEM TECHNOLOGY

LESSON: BUILDING SPRAY SYSTEM

nozzles within approximately 90 seconds (81.1 seconds for train "A" and
86.1 seconds for train "B") after the reactor building pressure reaches the
actuation setpoint.

E. The TSP baskets are used to control the pH of the boric acid solution in
the Reactor Building emergency sump in a range that ensure effective
iodine removal and mitigate stress corrosion of materials inside
containment.

1-3.0 SYSTEM FLOWPATHS (Figure 1)

A. On receipt of a high RB pressure signal (30-psig increasing) in
conjunction with an HPI actuation, the two building spray pumps (BSP-
1A and IB) will start and take a suction from the BWST through normally
open motor operated suction valves BSV-16 and BSV-17.

B. On receipt of an ES Reactor Building Isolation and Cooling (RBIC)
actuation signal on 4 psig Reactor Building pressure, the spray header
motor operated supply valves (BSV-3 and -4) will open to align flow to
the RB atmosphere through their associated spray headers and nozzles.

1. The spray nozzles are spaced to give uniform spray coverage of the
RB volume with one or both of the spray headers in operation.

C. When the level in BWST decreases to <15 feet, the suction to the spray
pumps is manually swapped from the BWST to the RB emergency sump.

D. Water from the building spray system and the RCS will dissolve the TSP
in the baskets and flow into the RB emergency sump. The dissolved TSP
carried to the sump will maintain the pH of the water in the sump in the
range required to prevent caustic chemical effects, prevent stress
corrosion, and ensure the iodine washed out of the RB atmosphere by the
spraying action will not revolatize from the liquid as it is sprayed back
into the RB from the sump.

E. The system is designed to allow periodic testing of the RB spray pumps to
assure operability. During testing, flow is from the BWST through the
pump being tested, back through a manually operated recirculation valve
(BSV-28) to the BWST.

14.0 MAJOR COMPONENT DESCRIPTION

A. RB SPRAY PUMP SUCTION VALVES (BSV-16 AND -17)

Page 9 of 20
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1. 5-114 001/ 7 //0020402013/ 011A1.03/ 2.8/ 3.2t33-[2/31,
While operating at 100% full power, a failure of automatic pressurizer levelcontrol causes a plant transient. The operating crew stabilizes the plant withmanual control of pressurizer level (MUV-31 hand/auto station in hand). The ROnotes the following indications:

Time 0800 Pzr Lvl - 220" MUT Lvl - 80" Letdown Flowrate - 80 gpm
Seal Injection flowrate - 40 gpm Make-up flowrate - 100 gpm

Time 0801 Pzr Lvl - 224" MUT Lvl - 78" Letdown Flowrate - 80 gpm
Seal Injection flowrate - 40 gpm Make-up flowrate - 100 gpm

The following data is provided:
Pressurizer level = 12.2 gal/inch MUT level = 30.8 gal/inch

Based on these indications, which of the following statements describes currentRCS leakage? (Disregard Control Bleedoff Flowrate)

A. Conditions indicate RCS leakage is less than 5 gpm.

B. Conditions indicate RCS leakage is greater than 5 gpm but less than 10
gpm.

,C. Conditions indicate RCS leakage is greater than 10 gpm but less than 15gpm.

D. Conditions indicate RCS leakage is greater than 15 gpm.
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1.5-114 001/ 7/ / 0020402013/ 011A1.03/ 2.8/ 3.2/ 33-[2/3]/
Reasons:

Total Makeup is 140 gpm (100 + 40). Total Letdown is 80 gpm. This
indicates 60 gpm more inventory is added to the RCS. At 12.2 gal/inch
in the pressurizer, this 60 gpm should have increased pressurizer by 5"
in a one minute period (60/12.2=5.04). Actual pressurizer level only
increased 4". This leaves the volume of one inch in the pressurizer as
the leakage over the one minute period data was given. This is a leak
rate of 12.2 gpm which matches choice C.

The student could also arrive at the correct answer by compairing the
level changes in the MUT and Pressurizer. MUT level lowered 2" in one
minute. This would be 61.6 gallons of water added to the RCS and
should have increased Pressurizer level by 5" (61.6/12.2). Actual
Pressurizer level change was 4" which again leaves approximately 12.2
gallons unaccounted for and indicates a leak rate of approximately 12.2
gpm.

New question written for Sept. 2000 RO exam. (3-17-00 CMC)
Additional Task # 1150402016, 1190402001
KI
0
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

* Observe the following:3.15 Start leak rate estimation.

HPI flow

Makeup flow

Seal injection flow

Letdown flow

See Table 1

3.16 IF at any time, RCS leak
exceeds any of the
following ITS limits:

No pressure boundary
leakage

- 1 gpm unidentified leak

10 gpm identified leak

THEN start a plant
shutdown and cooldown
within 4 hours.

3.17 Determine if recent
activities may have
increased RCS leak.

I AP-520 REV 03 PAGE 17of117 LOCOP I



Table 1:
Values for leak rate
estimation

COMPONENT VOLUME

MUT 30.8 gal/in

PZR (2155 psig) 12.2 gal/in

PZR (2100 psig) 12.4 gal/in

PZR (1 900 psig) 13.3 gal/in

PZR (1 700 psig) 14.1 gal/in

PZR (1 500 psig) 14.9 gal/in

OTSG 45 gal/in

OTSG 135 gal/%

RB sump 23.6 gal/in

AB sump 43.6 gal/in

SWT-1 58.1 gal/in

RCDT 32.9 gal/in

DCT-1A or B 27.2 gal/in

AP-520 I REV 03 PAGE 117 of117 (LAST PAGE) LOCOP
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1. 4-13 002/2/ / 0130502009/ 006K4.09/ 3.9/4.2/ 33-[2/3]/
During a Small Break Loss of Coolant Accident the following conditions exist:

- RCS Pressure is 1200 psig and slowly lowering.
- HPI has actuated properly.
- HPI has been bypassed on all 3 channels to permit control of equipment.

Which of the following statements describes the expected response of the Low
Pressure Injection System if the RO depresses the LPI Manual Actuation
pushbuttons?

A. No LPI components will actuate until RCS pressure lowers to 500 psig.

B. The valves associated with LPI will align but the LPI pumps will not
start until RCS pressure lowers to 500 psig.

C. The LPI pumps will start but the valves associated with LPI will not
align until RCS pressure lowers to 500 psig.

VD. The valves associated with LPI and the LPI pumps will align to their ES
positions.

Reasons:

A. Manual LPI will always align the valves associated with LPI but will
only cause the LPI pumps to start if HPI Block 4 is loaded.

B. If HPI Block 4 is loaded (as verified by the stem statement that HPI has
actuated properly), the manual LPI pushbuttons will align the LPI
valves and cause the LPI pumps to start.

C. Manual LPI will always align the valves associated with LPI

D. Correct Answer. If HPI Block 4 is loaded (as verified by the stem
statement that HPI has actuated properly), the manual LPI
pushbuttons will align the LPI valves and cause the LPI pumps to
start.

New question written for Sept. 2000 RO exam. (3-17-00 CMC)
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COURSE: SYSTEMS TECHNOLOGY

LESSON: ENGINEERED SAFEGUARDS ACTUATION SYSTEM

4. 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.

5. 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.

6. 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.

b) When RC pressure is below 900 psig, the bypass bistable
allows use of the manual bypass switch to bypass the
output of the 500 psig trip bistables.

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.

7. Equipment is actuated in accordance with Table 4.

8. 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.

9. A manual initiation of the LPI actuation system will not start the
decay heat pumps unless an HPI seal-in is present (Block 4
loaded).

Page 19 of 79
OPS 4-13-LP Rev. 0-
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1. 4-25 003/4/ / 0720402004/071 K4.041 2.9/3.4/ 33-[1 1
During venting of the Makeup Tank (MUT) an improper valve alignment causes
the waste gas header to be vented to the auxiliary building and RM-A3 actuates.
How do damper isolations associated with this actuation (D-29 and D-36) affect
auxiliary building ventilation?

A. The supply air is isolated to the waste gas surge and decay tank area.
Exhaust air from the waste evaporator areas is isolated.

B. The supply air is isolated to all general floor areas of the Auxiliary
Building. Exhaust air from the waste gas surge and decay tank area is
isolated.

,C. The supply air is isolated to the waste gas surge and decay tank area.
Exhaust air from the waste gas surge and decay tank area is isolated.

D. The supply air is isolated to the general floor area of the 95' elevation of
the Auxiliary Building. Exhaust air from the waste gas compressor area
is isolated.

Reasons:

A. D-36 isolates the exhaust air from the waste gas surge tank area.

B. D-29 isolates the supply air to the waste gas surge and decay tank area.

D. D-29 isolates the supply air to the waste gas surge and decay tank area. D-36
isolates the exhaust air from the waste gas surge tank area.

Unmodified repeat question selected for use on Sept. 2000 RO exam.
Used during LOI 99-01 training. (3-15-00 CMC)
ROT-4-25 Bi; ROT-5-60 A2; NRC 6-97; ROTs M - T5A; ROTs N - FPCF; ROTs 0 -
T6
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import InitiaURe System

1720402004 71K4.04 .9 .4 3-[1]
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

Detector Location

RM-A3 95' elevation of the Auxiliary Building by the waste
evaporator room

RM-A4 143' elevation of the Auxiliary Building in the
charcoal filter room

RM-A7 95' elevation of the Auxiliary Building outside the
nuclear sample room

RM-A8 143' elevation of the Auxiliary Building in the
charcoal filter room

a) The Group Two monitors detect particulate, iodine and
gaseous activity. Unlike the Group One monitors, there is
no provision for a continuous readout of particulate or
iodine activity (Figure 8).

1) Particulate and iodine activities are monitored by
routine laboratory analysis of the respective filters.

2) Gaseous activity is displayed on the Radiation
Monitoring Panel.

b) The sample enclosures for the Group Two channels are
similar to those for the Group One channels, except that the
iodine and particulate detector assemblies are replaced by
iodine and particulate prefilters.

c) Alarm and control features are the same as the Group One
detectors. In addition to the Radiation Monitoring Panel,
the channel readings are displayed on a multipoint recorder
located on the back of the Main Control Board.

* Activity seen by RM-A3 will also be seen by RM-A8 and RM-A2
* Activity seen by RM-A7 will also be seen by RM-A4 and RM-A2
* Activity seen by RM-A12 will also be seen by RM-A4 and RM-A2
* Activity seen by RM-AL 1 will also be seen by RM-A8 and RM-A2

The readings on succeeding upstream monitors will become progressively lower as the
activity concentration is diluted by increasing ventilation system flow. Figure 2 in lesson
plan OPS-4-86 (Auxiliary Building Ventilation) can be used to illustrate this concept.

d) RM-A3 interlocks (high radiation alarm)

Page 33 of 51
OPS-4-25-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

1) AHF 11-A and -1 lB (Auxiliary Building supply
fans)

2) Closes dampers D-29 and 36 (WGDT area supply
and exhaust dampers)

e) RM-A4 interlocks (high radiation alarm)

1) Trips AHF-10 (Fuel handling area supply fan)

f) There are no interlocks associated with RM-A7 and RM-
A8.

6. Group Three consists of RM-A5 (Control Room Ventilation
Return Duct) and RM-A6 (Reactor Building Ventilation Duct).

a) RM-A5 is located on the 154' elevation of the Control
Complex in the heating and ventilation area

b) RM-A6 is located on the 11 9' elevation of the Auxiliary
Building at the penetration area

c) The Group Three monitors have a gas channel and either an
iodine channel (RM-A5) or a particulate channel (RM-A6)
(Figure 9).

1) The particulate/iodine monitor uses both a paper
and a charcoal filter. The paper filter collects
particulates and the charcoal filter, which is located
downstream of the paper filter, collects iodine. Both
filters are located in the same chamber, adjacent to
the detector face.

2) The detector in RM-A5 is setup to detect iodine and
the detector in RM-A6 is setup to detect
particulates.

3) Monitoring of the particulate activity from RM-A5
and the iodine activity from RM-A6 is
accomplished by removal of the installed filter for
analysis by the Chemistry department.

d) RM-A6 provides two of the three required reactor coolant
system Technical Specification leakage detection systems;

Page 34 of 51
OPS-4-25-LP Rev. 1
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1. .4-25 002/4/ /0720402005/ 072K1.03/3.6/3.7/ 33-[I]/
A fuel handling accident in the "B" Spent Fuel Pool has resulted in high airborn
activity. Which of the following statements describes the radiation monitor which
will detect this elevated level of airborn radiation and the automatic action(s)
associated with that monitor?

A. RM-A4 will actuate on high radiation and cause AHF-11A and AHF-11B
to stop.

vB. RM-A4 will actuate on high radition and cause AHF-10 to stop.

C. RM-A8 will actuate on high radiation and cause AHF-11A and AHF-lIB
to stop.

D. RM-A8 will actuate on high radition and cause AHF-10 to stop.

Reasons:

A. RM-A4 will detect the high radiation levels but does not impact the
operation of the Auxiliary Building supply fans (AHF- 1 lA/B)

B. Correct Answer. RM-A4 causes the Spent Fuel Area Supply Fan,
AHF-10, to stop if it detects high radiation in the Spent Fuel Floor area.

C. RMA-8 may detect the high radiation but has no automatic interlocks to
stop either the AHF-11A/B fans or AHF-10.

D. RMA-8 may detect the high radiation but has no automatic interlocks to
stop either the AHF-11A/B fans or AHF-10.

New question written for Sept. 2000 RO exam. (3-16-00 CMC)
Additional K/A # 1150402016
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Imp
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

* Indication and controls for these monitors,
which are part of the post accident sampling
system (PASS), are located on the back of
the Main Control Board adjacent to the
controls for the main steam line monitors.

* The operation of the monitors and the LMH
valve controllers is covered in lesson plan
OPS-4-58, Primary Chemical Addition,
Sampling, PASS and Heat Tracing.

g) RM-A1 interlocks (high radiation alarm or high flow
alarm):

1) Closes AHV-1A, -IB, -IC, and -ID (Reactor
Building purge supply and exhaust valves)

2) Closes LRV-70, -71, -72, and -73 (Reactor Building
vent valves)

h) RM-A2 interlocks (high radiation alarm or high flow
alarm):

1) Trips AHF-10 (fuel handling area fan)

2) Trips AHF-1 IA and -l lB (Auxiliary Building
supply fans)

3) Trips AHF-9A and -9B (penetration cooling fans)

4) Trips AHF-34A (hot machine shop welding hood
exhaust fan and cooling unit)

5) Trips AHF-30 (chemistry lab supply fan)

6) Closes WDV-436, -437, 438 (WGDT outlet
isolation valves to the release header)

5. Group Two consists of RM-A3 (Auxiliary Building Exhaust Duct
Waste Gas Area), RM-A4, Fuel Handling Building Ventilation
Duct, RM-A7 (Nuclear Sample Room Exhaust Duct), and RM-A8,
(Auxiliary Building Exhaust Duct). The sampling enclosures for
the channels are located in the following areas:

Page 32 of 51
OPS-4-25-LP Rev. I



COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

Detector Location

RM-A3 95' elevation of the Auxiliary Building by the waste
evaporator room

RM-A4 143' elevation of the Auxiliary Building in the
charcoal filter room

RM-A7 95' elevation of the Auxiliary Building outside the
nuclear sample room

RM-A8 143' elevation of the Auxiliary Building in the
charcoal filter room

a) The Group Two monitors detect particulate, iodine and
gaseous activity. Unlike the Group One monitors, there is
no provision for a continuous readout of particulate or
iodine activity (Figure 8).

1) Particulate and iodine activities are monitored by
routine laboratory analysis of the respective filters.

2) Gaseous activity is displayed on the Radiation
Monitoring Panel.

b) The sample enclosures for the Group Two channels are
similar to those for the Group One channels, except that the
iodine and particulate detector assemblies are replaced by
iodine and particulate prefilters.

c) Alarm and control features are the same as the Group One
detectors. In addition to the Radiation Monitoring Panel,
the channel readings are displayed on a multipoint recorder
located on the back of the Main Control Board.

* Activity seen by RM-A3 will also be seen by RM-A8 and RM-A2
* Activity seen by RM-A7 will also be seen by RM-A4 and RM-A2
* Activity seen by RM-A12 will also be seen by RM-A4 and RM-A2
* Activity seen by RM-Al 1 will also be seen by RM-A8 and RM-A2

The readings on succeeding upstream monitors will become progressively lower as the
activity concentration is diluted by increasing ventilation system flow. Figure 2 in lesson
plan OPS-4-86 (Auxiliary Building Ventilation) can be used to illustrate this concept.

d) RM-A3 interlocks (high radiation alarm)

Page 33 of 51
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

1) AHF 11-A and -1 1B (Auxiliary Building supply
fans)

2) Closes dampers D-29 and 36 (WGDT area supply
and exhaust dampers)

e) RM-A4 interlocks (high radiation alarm)

1) Trips AHF-1O (Fuel handling area supply fan)

f) There are no interlocks associated with RM-A7 and RM-
A8.

6. Group Three consists of RM-A5 (Control Room Ventilation
Return Duct) and RM-A6 (Reactor Building Ventilation Duct).

a) RM-A5 is located on the 154' elevation of the Control
Complex in the heating and ventilation area

b) RM-A6 is located on the 19' elevation of the Auxiliary
Building at the penetration area

c) The Group Three monitors have a gas channel and either an
iodine channel (RM-A5) or a particulate channel (RM-A6)
(Figure 9).

1) The particulate/iodine monitor uses both a paper
and a charcoal filter. The paper filter collects
particulates and the charcoal filter, which is located
downstream of the paper filter, collects iodine. Both
filters are located in the same chamber, adjacent to
the detector face.

2) The detector in RM-A5 is setup to detect iodine and
the detector in RM-A6 is setup to detect
particulates.

3) Monitoring of the particulate activity from RM-A5
and the iodine activity from RM-A6 is
accomplished by removal of the installed filter for
analysis by the Chemistry department.

d) RM-A6 provides two of the three required reactor coolant
system Technical Specification leakage detection systems;

Page 34 of 51
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Monday. June 19. 2000 (� 04:48 PM RO.BNK Page: 1

1. 4-25 001/4/1 0720402012/ 068A2.04/ 3.3/3.3/ 33-[213]1/

The plant is in Mode 5 with the following conditions:

- A Laundry Shower Sump Tank is being released.
- All SW RW pumps are secured.
- RM-L2/L7 Valve/Pump interlock bypass switch is selected to "Bypass".
- RM-L7 is reading below the warning setpoint.
- RM-L2 is in High Alarm.
- WDV-891 and WDV-892, liquid release isolation valves, are open.
- SDV-90, release isolation valve is closed.

Based on the conditions above, which of the following statements describes the
associated plant response?

A. A high radiation condition has been detected and the release has been
terminated by closure of SDV-90, release isolation valve.

B. Normal release radiation conditions are indicated and the release is
continuing through WDV-891 and WDV-892, liquid release isolation
valves.

C. Normal release radiation conditions are indicated but the selection of the
RM-L2/L7 valve/pump interlock bypass key switch to "bypass" has
resulted in termination of the release by closure of SDV-90, release
isolation valve.

-D. A high radiation condition has been detected, the release has failed to
terminate and is continuing through WDV-891 and WDV-892, liquid
release isolation valves.



Monday, June 19, 2000 @ 04:48 PM RO.BNK Page: 2

1. 4-25 001/4/ I 0720402012/ 068A2.04/ 3.3/ 3.3/ 33-[2/31/
Reasons:

A. A laundry shower sump tank would be released through the primary
side release path via RM-L2 and WDV-891 and WDV-892. A high
radiation alarm condition on RM-L2 should result in an automatic
termination of the release by closure of WDV-891 and WDV-892.
SDV-90 is the isolation valve for secondary side releases and is not
affected by RM-L2 actuations.

B. RM-L2 indicates a high radiation condition on the release path.

C. RM-L2 indicates a high radiation condition on the release path. SDV-90
will not isolate this release and is not interlocked to close by the
RM-L2/L7 valve/pump interlock bypass key switch

D. Correct Answer. RM-L2 is in high alarm and should terminate the
primary side release from the Laundry Shower Sump Tank by closing
WDV-891 and WDV-892. This conditions stated in the stem of this
question indicate that a failure of the automatic actions associated with
RM-L2 has occurred.

New question written for Sept. 2000 RO and SRO exam. (3-15-00 CMC)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/F
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

1) Select the setpoint to be changed using the
FUNCTION switch ("0" for the HIGH alarm or "1"
for the WARN).

2) Depress the ENTER pushbutton. The current value
for the setpoint will be displayed with the left most
digit flashing.

3) The value of the flashing digit is changed using the
VALUE pushbutton.

4) Depressing the DIGIT pushbutton will cause the
next digit to flash and the previously flashing digit
to stop flashing.

5) When the desired value is displayed, depress the
ENTER pushbutton to store the new setpoint.

7. RM-L2 interlocks (high radiation alarm)

1) Closes WDV-891, liquid release isolation valve.

2) Closes WDV-892, liquid release isolation valve.

8. RM-L7 interlocks (high radiation alarm)

1) Closes SDV-90, SDT-l release isolation valve.

9. The RM-L2/L7 VALVE/PUMP INTERLOCK BYPASS key
switch is located on bay 3

a) In the bypass position, this switch allows valve SDV-90 to
be opened without any DC Raw water pumps running, and
allows valve WDV-892 to be opened without any SW Raw
water pumps running.

b) This feature is provided to allow releases from SDT-1
using the SW Raw water flow path during periods when the
DC Raw water system is not in operation, or to allow RM-
L2 releases when the SW Raw water system in not in
operation.

Page 42 of 51
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

c) This switch is normally in the NORMAL (not bypassed)
position with the key removed.

1) The key is maintained under the administrative
control of the SSOD.

2) Placing the switch in the bypass position will
actuate a Main Control Board annunciator and
generate an events recorder printout.

* RMP indications and controls, MCB annunciators
* Systems sampled
* Interlocks RM-L2/L7 interlock bypass

1-5.0 INSTRUMENTS AND CONTROLS

A. INDICATING INSTRUMENTATION

Instrument Function Rany-e

RM-A01-RIR1 Atmospheric Radiation Recorder for 10 - 1 x 106 cpm
RM-Al and A2 (P/G/I) (Back Of
MCB)

RM-A03-RIR Atmospheric Radiation Recorder for 10 - 1 x 106 cpm
RM-A3, A4, A7, and A8 (G) (Back
Of MCB)

RM-A05-RIR1 Atmospheric Radiation Recorder for 10- 1 x 10 cpm
RM-A5 and A6 (P/I and G) (Back of
MCB) 5

RM-GOl-RIR Area Gamma Monitor Recorder for 0.1 - 1 x 10
RM-Glthru G18 (Back of MCB) mR/hr

RM-G29-RIR RM-G29 Recorder (Back of MCB) 1 - 1 x io'0 R-hi
RM-L01-RIR Liquid Radiation Monitor Recorder 10 - 1 x 106 cpm

for RM-L1, L2, L3, L5, L6 and L7
(Back of MCB) 7

RM-07-RR RM-G25 and 28 Recorder (Back of 0.1 - 1 x 10
MCB) mR/hr

RM-07-RR RM-G26 and 27 Recorder (Back of 0.1 - 1 x 107

MCB) mR/hr

B. ALARM INSTRUMENTATION

1. None
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1. 4-14 001/ 3,51/0410402013/ 059K1.07/ 3.2/ 3.2/ 33-[2/3]/

Reactor power has been reduced to 80% to investigate indicated Main Feedwater
flow oscillations in the "A" loop. With the plant stable at this power, the "A" Main
Feedwater flow transmitter fails low. Assuming no SASS transfer occurs, which
of the following describes the expected ICS response to this failure? Consider the
long term results if the transient is allowed to continue for at least one minute.

.A. ICS will increase FW to both OTSGs. Reactor Power will decrease.

B. ICS will increase FW to the "A" OTSG and decrease FW to the "B"
OTSG. Reactor Power will decrease.

C. ICS will increase FW to both OTSGs. Reactor Power will increase.

D. ICS will increase FW to the "A" OTSG and decrease FW to the "B"
OTSG. Reactor Power will increase.

Reasons:

A. Correct Answer. Feedwater will increase on the "A" side due to the
failed transmitter. This will decrease Tc on that side. The delta Tc
circuit will attempt to decrease flow to the affected side (unable to
decrease due to failed instrument) while increasing flow to the other
OTSG. The net result is an increase in feedwater flow to both OTSGs.
When the transimitter fails, a large reduction in indicated feedwater
flow will result. The indicated flow will be more than 5% below demand
and therefore result in a feedwater to reactor cross limit reducing
reactor demand by the amount of error above 5%.

B. FW to the "B" OTSG will increase due to the actions of the delta Tc
circuit discussed above.

C. Reactor power will decrease because of the feedwater to reactor cross
limit discussed above.

D. FW to the "B" OTSG will increase and reactor power will decrease as
discussed above.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INTEGRATED CONTROL SYSTEM

10) If the reactor trips, the only action required is to
place the affected bypass valves in manual and
control header pressure at setpoint plus 125 psig.

4. Loss of Condenser Vacuum

a) A loss of condenser vacuum will result in a decrease in
plant efficiency.

b) Assuming a slow loss of vacuum, MWe will decrease as
vacuum decreases.

c) The decrease in MWe will create a megawatt error that will
cause both an increase in turbine governor valve position
and an increase in demand to the reactor and feedwater.

d) If steam flow exceeds steam production, Tave will
decrease.

e) The transient will terminate on either a turbine trip on low
vacuum, or the unit will stabilize with increased reactor
power and feedwater flow (if reactor power becomes
limited, then Tave will be low).

f) Since this event is essentially a loss of efficiency, the
operator should monitor the plant to ensure that applicable
limits (power, OTSG level, etc) are not exceeded, and make
load reductions as necessary.

5. One Train of Feedwater Flow Indication Failed Low

a) Feedwater flow is supplied to the ICS from the selected
main flow transmitter on each feedwater loop. The input
signal is temperature compensated (each transmitter is
supplied a temperature input from its associated RTD - this
input is not selectable). Selection of the transmitter for
each loop is made using a switch on the ICS section of the
Main Control Board. A SASS module monitors the switch
inputs for failure. In addition, a failure of the RTD that
supplies the temperature input to the selected transmitter
will initiate a transfer through a separate SASS-function.

b) The loop feedwater flow signal is used to generate an error
signal for control of the feedwater valves when loop
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INTEGRATED CONTROL SYSTEM

demand is <50% and for control of the feedwater pumps
when demand is >50%.

c) Assuming that the "A" feedwater flow signal fails low, a
large flow error will result, indicating actual flow is less
than demand. This error will cause the following to occur:

1) Actual feedwater flow to the "A" OTSG will
increase due to either the control valve opening
(<50% loop demand) or feed pump speed increasing
(>50% loop demand).

2) A reactor limited by feedwater crosslimit will result
and reduce reactor demand. This will place the ICS
in TRACK.

d) "A" OTSG level will increase to the high level limit with
some overshoot.

e) The combination of increasing feedwater flow and
decreasing reactor power will result in a decrease in Tave
and turbine header pressure.

f) Generated megawatts will decrease with header pressure
and decrease demand to reactor and feedwater (in
TRACK).

g) The load ratio circuit will attempt to control Tc by
increasing demand to the "B" OTSG and decreasing
demand to the "A" OTSG. Since "A" flow will not
decrease with demand, the net result will be an increase in
total feedwater flow as flow in the "B" loop increases.

h) With no operator action, the transient will continue until the
reactor trips on low pressure.

i) To mitigate this event, the operator must assume manual
control of the 'A' feedwater loop (using either the pump or
valves depending on loop demand) and the reactor (using
the Reactor Bailey or diamond panel) due to the input from
crosslimits.

6. Loss of RCS Flow Signal
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1. 4-10 003/3/1150102016/ 01SA1 .08/ 3.3/ 3.4/ 33-[213]/
With reactor power at 30%, the power range instrumentation agrees with the heat
balance calculation. After increasing power to 85%, the power range indications
do not agree with a new heat balance calculation. Which of the following explains
why this is true?

vA. Downcomer temperature lowers as reactor power rises. Water in the
reactor vessel downcomer acts as a better reflector thereby reducing
neutron leakage. Out of core detectors depend on leakage, therefore,
indicated power will be lower than heat balance calculations.

B. Downcomer temperature rises as reactor power rises. Water in the
reactor vessel downcomer allows more neutron leakage and out of core
detectors depend on leakage, therefore, indicated power will be higher
than heat balance calculations.

C. Downcomer temperature will lower as reactor power rises. Water in the
reactor vessel downcomer will allow more neutron leakage and out of
core detection depends on leakage, therefore, indicated power will be
higher than heat balance calculations.

D. Downcomer temperature rises as reactor power rises. Water in the
reactor vessel downcomer acts as a better reflector thereby reducing
neutron leakage. Out of core detectors depend on leakage, therefore,
indicated power will be lower than heat balance calculations.

Reasons:

A. Correct Answer. As power increases Tc will decrease and lower the
temperature of the downcomer. The colder water is more dense and acts
as a better moderator and reflector which will decrease the percentage of
neutrons leaking from the vessel. The lower percentage of leakage for a
given power level will cause excore NIs to indicate less than actual
power.

B. Downcomer temperature decreases as power increases.

C. Decreasing downcomer temperatures allows less neutron leakage.

D. Downcomer temperature decreases as power increases.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

C. ICS The nuclear instrumentation system provides a high auctioneered
reactor power signal to the integrated control system.

D. EFIC The nuclear instrumentation system provides a permit for
bypassing EFW Initiation on a loss of all reactor coolant pumps.

1-7.0 NORMAL SYSTEM OPERATIONS

A. LIMITS AND PRECAUTIONS

1. None

B. NORMAL OPERATIONS

1. During normal plant operation, all NI channels will be operable
and calibrated to ensure that NI associated reactor trips will occur
during transients as specified by the FSAR initial condition
assumptions.

2. When the plant is in Mode 5 and is preparing for heatup to Mode 3
conditions, OP-202, Plant Heatup, requires verification that NI-1
or NI-14 and NI-2 or NI-15 are in service and indicating > 0.4 cps.

3. During a reactor startup (governed by OP-2 10, Reactor Startup),
neutron levels are initially monitored on the source range
instruments for NI 1,2,14, and 15. When neutron level reaches E-9
amps on both intermediate ranges, the power supplies for both
source range detectors will de-energize. When reactor power
increases to the point of adding heat (between E-6 and E-7 amps
on the intermediate range) the power range indications will come
on scale.

4. At 25%, 50% and 75% power, the power escalation (governed by
OP-204, Power Operations) is stopped to perform a heat balance
(SP-312A) and if necessary, a calibration of the power range
channels. The same procedure is repeated when reactor power
reaches 100%.

a) Calormetrics (heat balances) are performed at power to
ensure that the power range monitors are reading
conservatively.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

b) As reactor power is increased, RCS cold leg temperatures
decrease. As a result, the water between the thermal shield
and the reactor vessel wall becomes denser, allowing a
lower percentage of neutrons to leak from the core and be
measured by the nuclear instrumentation system detectors.

c) This causes the power range instrumentation to read in an
increasingly non-conservative direction (indicated power
lower than actual power) as power is increased.

d) The calorimetrics, which calculate core power, are
compared to indicated power to determine if a calibration
of the power ranger channels is required to ensure they read
conservatively.

1-8.0 ABNORMAL OPERATIONS

A. ALARM RESPONSE PROCEDURES

1. There are no alarms directly associated with the nuclear
instrumentation system.

1-9.0 EMERGENCY OPERATIONS

A. ANALYSIS OF EXCORE NEUTRON DETECTOR DATA AT TMI

1. Among the lessons learned from the TMI-2 accident was the fact
that the excore nuclear instrumentation system can be used as an
approximate indication of reactor vessel water level during
accident conditions.

2. The data from the source range and intermediate range detectors at
TMI shows that the detectors are responsive to the presence or
absence of liquid water in the downcomer and core regions near
the axial location of the detectors.

3. The absence of liquid in either the downcomer and/or the core
region will affect the response of the detectors based on the
following mechanisms:
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1. 4-10 002/5// 1150102013/015K5.0212.7/2.9/33-[2/3]I

The following conditions exist:

- A reactor startup power is in progress.
- All source range and intermediate range instruments are on scale an indicating.

During rod withdrawal the RO notes the following readings:

NI-1 Start-up Rate - 0.4 DPM
NI-2 Start-up Rate - 0.4 DPM
NI-3 Start-up Rate - 0.4 DPM
NI-4 Start-up Rate - 0.7 DPM

Which of the following explains the reason for these readings and describes how
the readings will change as power increases?

A. NI-4 has its compensating voltage set too high. As power increases the
difference between NI-4 Start-up Rate and the Start-up Rate on the
other NIs will increase.

B. NI-4 has its compensating voltage set too low. As power increases the
difference between NI-4 Start-up Rate and the Start-up Rate on the
other NIs will increase.

.C. NI-4 has its compensating voltage set too high. As power increases the
difference between NI-4 Start-up Rate and the Start-up Rate on the
other NIs will decrease.

D. NI-4 has its compensating voltage set too low. As power increases the
difference between NI-4 Start-up Rate and the Start-up Rate on the
other NIs will decrease.
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1. .4-10 002/5/ / 1150102013/ 015K5.02I 2.712.9/ 33-[2/3]/

Reasons:

A. Compensating voltage set too high can cause an intermediate range NI
to have a higher than actual indication of SUR but this reading will

become less inaccurate as power increases towards 10-9 amps. At that
higher power level decay gamma flux is insignificant when compared to
neutron flux.

B. Setting compensating voltage too low would cause the intermediate
range NI to have a lower than actual SUR indication. The SUR
indications should become closer as power increases because decay
gamma flux is becoming insignificant when compared to neutron flux.

C. Correct Answer. Compensating voltage set too high can cause an
intermediate range NI to have a higher than actual indication of SUR.
This reading will become less inaccurate as power increases towards

10 9 amps. At that higher power level decay gamma flux is insignificant
when compared to neutron flux.

D. Setting compensating voltage too low would cause the intermediate
range NI to have a lower than actual SUR indication.

New Question written for Sept. 2000 RO and SRO exam. (3-9-00 CMC)
Additional Task # 1150102005
K
0o

EY WORDS:
bjective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

11150102013 |15K5.02 i.7 2.9 -33-[2/3] l

ANSWERS:

ISincale I

Version Answers:
0 1 2 3 4 5 6 7 8 9 E]ScrambleChoices

IC ID IA 13 IC ID IA ID Scramble Range: A -Points 1 w1



FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

NUCLEAR OPERATIONS TRAINING DEPARTMENT

PROGRAM:

COURSE:

LESSON:

LESSON NUMBER:

REVISION:

REPLACEMENT OPERATOR TRAINING

SYSTEMS TECHNOLOGY

NUCLEAR INSTRUMENTATION SYSTEM

OPS4-10-LP

1

EFFECTIVE DATE:

Prepared By:
I Date

Technical Review:
/ Date

Approved By:
Nuclear Training Supervisor / Date



COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

1) As a result, the total current output of the outer
chamber will be the sum of the gamma induced
current and the neutron induced current.

e) In coming neutrons will not induce reactions in the inner
chamber due to the absence of boron. Gamma rays,
however, will react with the inner chamber.

1) As a result, the total current output of the inner will
be gamma induced current.

f) The chambers and electrodes are connected electrically in
such a way that the gamma induced current in the inner
chamber opposes the neutron plus gamma induced current
in the outer chamber. If the inner chamber applied voltage
is set correctly, the gamma induced currents in the inner
and outer chambers will cancel out, resulting in a net
detector output consisting of neutron induced current only.

g) The voltage applied to the inner chamber is called the
compensating voltage. It is supplied from an auxiliary
power supply that is adjustable from -15 to -300 VDC.

1) The low voltage applied to the inner chamber
causes it to operate in the recombination region.
This allows the number of ion pairs collected to be
varied by adjusting the compensating voltage. The
value at which the compensating voltage is set will
determine the magnitude of the gamma induced
current output of the inner chamber.

2) If the voltage is set too high the detector will be
over compensated. Overcompensation will result in
an increased gamma current output from the inner
chamber, which will cancel out not only the gamma
current output from the outer chamber but also
some of the neutron current output.

* Overcompensation will result in a power
level indication that is lower than actual
power, less overlap between the source and
intermediate ranges, and may produce a
SUR indication that is higher than actual.
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LESSON: NUCLEAR INSTRUMENTATION SYSTEM

3) If the compensating voltage is set too low the
detector will be under compensated. Under
compensation will result in a decreased gamma
current from the inner chamber, which will not
cancel the entire gamma current from the outer
chamber.

* Under compensation will result in a power
level indication that is higher than actual
power, greater overlap between the source
and intermediate ranges, and may produce a
SUR indication that is lower than actual.

h) Gamma compensation is necessary to ensure accurate flux
measurements at power levels less than approximately E-9
amps. At these low power levels decay gamma flux is still
significant compared to neutron and fission gamma flux.

2. Detector Power Supply

a) The detector power supply provides the high voltage
required for operation of the detector outer chamber. The
power supply is identical to the source range detector
power supply except that it has an adjustable range from
300 to 800VDC.

b) The detector power supply is fed from its associated RPS
cabinet +15 VDC power supply. The power supply output
is monitored by the plant computer.

3. Auxiliary Power Supply

a) The auxiliary power supply is a regulated power supply
that supplies compensating voltage for the detector
(normally set between -10 and -80 VDC). The auxiliary
power supply is fed from the associated RPS cabinet ±15
VDC power supply. A reset switch on front of the module
must be used when re-energizing the power supply after an
undervoltage or loss of power condition.

b) Due to aging, the intermediate range detectors require
periodic compensating voltage adjustments. Aging affects
the sensitivity of the detector, which can in turn affect the
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1. 4-37 001/3// 0190502002/ 061 K6.02/ 2.6/2.7133-[1]l

A plant transient accompanied by equipment failures has left EFP-3 as the only
available Main, Auxiliary or Emergency Feedwater pump. As a plant cooldown to
Decay Heat Removal operation is conducted, which of the following sources of
EFW suction is /will become unavailable and why is this source not usable?

A. Fire Service Tanks 1A and 1B are unavailable because they cannot
provide the required NPSH for EFP-3.

B. Fire Service Tanks 1A and 1B will become unavailable because they will
not be able to meet long term OTSG chemistry requirements.

VC. The Main Condenser Hotwell is unavailable because it cannot provide
the required NPSH for EFP-3.

D. The Main Condenser Hotwell will become unavailable because they will
not be able to meet long term OTSG chemistry requirements.

Reasons:

A. Both FSTs will be available and capable of providing NPSH for EFP-3
by cross-connecting these tanks with the CST/EFT-2 suction header.

B. OTSG chemistry requirements do not remove these tanks as available
suction sources to EFP-3. The need for continued operation of EFW and
cooling of the RCS overrides any concerns over OTSG chemistry.

C. Correct Answer. The Main Condenser Hotwell cannot meet the NPSH
requirements of EFP-3.

D. The condenser hotwell is unavailable as a source of water to EFP-3
because of NPSH concerns. OTSG chemistry requirements are not a
factor in the availability of this suction source.

New question written for Sept. 2000 RO and SRO exam. (3-15-00 CMC)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import InitiaVRe System
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FEEDWATER SYSTEM

2) The debris screen is designed such that it will not
restrict flow or affect the NPSH of the emergency
feedwater pumps.

b) EFV-1 and EFV-2 are interlocked such that they can be
opened electrically only if at least one of the two DC
powered condenser vacuum breaker valves is open.

2. No provision is made for aligning the hotwell to EFP-3 due to
inadequate NPSH concerns.

F. EFP-I and EFP-2 discharge through their de-energized and locked open
stop-check valves EFV-7 and EFV-8.

1. The EFP-l and EFP-2 discharge lines may be cross connected
through a line containing normally closed motor operated valve
EFV-12 and normally open manual valve EFV-13.

2. EFP-3 discharges through discharge stop check valve EFV-146 to
the cross tie line between EFV-7 and EFV-13.

G. EFP-I and EFP-2 each have a minimum recirculation line that directs flow
back to the emergency feedwater tank through locked open manual valves
EFV-23 and EFV-24.

1. The recirc line is designed to allow a flowrate of approximately
200 gpm with one pump operating and approximately 150
gpm/pump with both pumps operating.

2. The common recirculation line splits into two lines prior to
entering EFT-2. This design will prevent a single valve failure
from blocking emergency feedwater pump recirculation flow.

H. Cavitating venturis (passive flow restricting devices) have been installed
on the discharge side of all three emergency feedwater pumps.

1. The devices are flow venturi tubes with throat/pipe diameter ratios
small enough to choke flow under design pressure conditions.

2. The choking condition is created by local boiling (or flashing) of
the liquid in the throat of the venturi, followed by bubble collapse
(cavitation) in the pressure recovery section or within a short
downstream distance of the device.

Page 10 of 51
OPS 4-37-LP Rev. 0



Tuesday, June 20,2000 @ 01:45 PM RO.BNK Page: I

x.i 1. 4-63 002/2-3//0620402007/ 022K2.01/3.013.11 33-[1 ]I

An electrical fault has resulted in ES MCC 3AB being de-energized. Which of the

following components will be unavailable as a result of this malfunction?

VA. Reactor Building Air Handling Fan 1C (AHF-1C)

B. Nuclear Services Raw Water Pump 1C (RWP-1C)

C. Inverter 1C (VBIT-1C)

D. Make-up Pump 1C Main Lube Oil Pump (MUP-2C)

Reasons:

A. Correct Answer: AHF-1C is powered from ES MCC 3AB and would be
lost if this component is de-energized.

B. RWP-1C is a 4160V load not powered from ES MCC 3AB..

C. Inverter 1C is not dependent on a single power supply and does not
receive power from ES MCC 3AB.

D. MUP-2C is not powered from ES MCC 3AB.

New question written for Sept. 2000 RO and SRO exam. (6-20-00 CMC)
Additional Task # 0620402010
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTAINMENT, CONTAINMENT VENTILATION AND
INDUSTRIAL COOLING

Parameter Normal Mode Emergency Mode

50 gpm - motor
cooler

Peak Cooling 5.4 X 10° 80 X 106 BTU/hr
Capacity BTU/hr _____________

Motor Rating 150 HP 75 HP

* Remaining required cooling provided by the Reactor
Building spray pumps

1) AHF-1A is powered from ES MCC 3A2, AHF-1B
is powered from ES MCC 3B3, and AHF-lC is
powered from ES MCC 3AB

2) Each fan is provided with two velocity pickups, one
on the inboard bearing and one on the outboard
bearing. High fan vibration will actuate a Main
Control Board annunciator.

g) Cooling water to the motor heat exchanger and cooling
coils is supplied by the industrial cooling system (using
nuclear services closed cycle cooling system piping) during
normal operation and from the nuclear services closed
cycle cooling (SW) system during emergency operation.

1) An interlock opens the associated SW cooling
valves when the fan starts.

2) A time delay interlock will automatically close the
SW system return valve for the associated fan when
it is shut down.

A time delay interlock prevents the valve
from cycling during short interruptions of
power that may result from fan speed
changes or other causes.

3) The control switches for the fan assembly cooling
water supply and return valves are located on the
ES section of the Main Control Board.
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_ 1. 3-08 001/2//1190402001/ 013K3.01/4.4/4.7133-[1]/

Failures within the Engineered Safeguards Actuation System can lead to the

ECCS Acceptance Criteria of 1OCFR50.46 being exceeded. What is the major

adverse affect exceeding these criteria may have on nuclear fuel?

A. The fuel may experience accelerated centerline fuel melt and increased

fission produce dispersion within the fuel assembly.

B. An increased percentage of radioactive Iodine-131 will be generated and

accumulate in the gas gap region of the fuel.

%/C. Accelerated oxidation of the zirconium cladding will occur and jeopardize

this fission produce boundary.

D. Increased fuel heating will result in the "boil off' of radioactive ions

which can increase personnel dose above the 1OCFR20 guidelines.

Reasons:

A. The ECCS Acceptance Criteria are set to maintain the fuel cladding

boundary intact by preventing accelerated corrosion of the zirconium.

As long as fission product boundaries are intact, centerline fuel melt or

dispersion of radioactive material within the fuel assembly are of a

secondary concern.

B. No increased production of 1-131 should occur as a result of exceeding

the ECCS acceptance criteria. Even if this were to occur it would be of a

secondary importance to protecting the zirconium boundary.

C. Correct Answer. The main focus of the 5 ECCS Acceptance Criteria is to

ensure accelerated oxidation of the zirconium cladding is precluded.

This maintains this fission product barrier intact.

D. Boil off of radioactive ions is not the feature being protected by the

ECCS criteria and if it should occur, sufficient barriers are in place to

ensure the 1OCFR20 dose limits are not exceeded.

New question written for Sept. 2000 RO and SRO exam. (3-08-00 CMC)

Additional Task # 1150402016
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COURSE: MITIGATING CORE DAMAGE

LESSON: POTENTIALLY DAMAGING OPERATING CONDITIONS (FSAR
CHAPTER 14)

a) The principal design basis for providing protection over the
entire spectrum of break sizes for the ECCS. It states that
separate and independent flow paths will be provided in the
ECCS. Redundancy in the active components ensures that
the required functions will be performed if a single failure
occurs. Separate emergency power sources will be
supplied to the redundant active components, and separate
instrument channels will be used to actuate the system.

6. 10CFR50.46

a) Delineates the emergency core cooling system (ECCS)
acceptance criteria to preclude the accelerated corrosion of
the zirconium cladding which acts as a barrier to the release
of fission products during and following a postulated loss
of coolant accident (LOCA). The criteria are:

1) Peak cladding temperature shall not exceed 22000F.

2) The percentage of local cladding oxidation shall not
exceed 17%.

3) The percentage of hydrogen generation resulting
from whole-core cladding oxidation shall not
exceed 1%.

4) The core coolable geometry shall be maintained.

5) The ability to establish long-term cooling shall be
maintained.

Page 10of48
OPS-3-08LP Rev. 0
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10CFR50.46 has established 5 ECCS (Emergency Core Cooling System)
Acceptance Criteria. As a group, these 5 criteria ensure:

A. All ECCS equipment is maintained in an acceptable state of readiness.

B. The Containment building will be maintained within its design limits

for pressure and temperature.

VC. Accelerated corrosion of the zirconium cladding will be precluded.

D. Emergency Procedures are adequate for all design basis events.

ROTs M - T5A; ROTs M - 5B
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- The following conditions exist:

- A reactor startup is in progress.
- Control rod groups 1 through 3 are fully withdrawn.
- Group 4 rod withdrawal is stopped at 48%
- Source range NI counts are 540 cps and slowly increasing on NI-1 and NI-2
- Start-up rate is 0.2 DPM and constant on NI-I and NI-2
- All rod motion has been stopped

Which of the following states the appropritate actions for the conditions stated
above?

A. Monitor the increasing count rate and verify power stabilizes below the
point of adding heat before continuing rod withdrawal.

B. Insert group 4 control rods, verify a Shutdown Margin of more than 1%
exists and inform the Reactor Engineer of plant conditions.

C. Insert groups 1 through 4 sequentially, request Chemistry to resample
the RCS for boron concentration, and recalculate the ECP.

,D. Trip the reactor and enter EOP-2, Vital System Status Verification.

Reasons:

A. The indications in the stem of this question show that the reactor has
achieved criticality on Safety Rods. Limits and Precautions of OP-502
direct the crew to immediately trip the reactor and enter EOP-2.
Continued power increase should not be permitted.

B. Insertion of all safety rods is required for these conditions. Insertion of
only group 4 rods is not adequate.

C. The safety rods should be inserted by tripping the reactor, not
sequential insertion.

D. Correct Answer: The indications in the stem of this question show that
the reactor has achieved criticality on Safety Rods. Limits and
Precautions of OP-502 direct the crew to immediately trip the reactor
and enter EOP-2.
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3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT | BASIS

3.2.13 WHEN manipulating control To prevent inadvertent criticality.
rods,
AND the Reactor is
subcritical,
THEN indications of
Criticality shall be
monitored at all times

3.2.14 IF the reactor is Maintain reactivity control
initially subcritical,
AND indications of
criticality occur while
withdrawing Safety Groups,
THEN immediately trip the
Reactor,
AND GO TO EOP-02

3.2.15 IF, during a plant
startup, one or more
control rod assemblies are
dropped or become
misaligned,
THEN determine criticality
of the reactor

To prevent inadvertent criticality
or violation of core operating
limits. The Control Room Operators
have the option of tripping the
plant if deemed necessary.

IF the Reactor remains
critical,
THEN comply with Technical
Specification(s)

IF the Reactor is
determined to be
subcritical,
THEN, at a minimum,
regulating Rod Groups 5, 6
& 7 must be inserted fully
into the core to establish
Mode 3 reactivity
conditions prior to
recovery of the rod(s)

OP-502 Rev. 41 Page 6
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1. 4-07 001/3//0860402001/ 086A3.021 2.9/3.3/ 33-[l]/

Which of the following statements describes the function of an Instrument Air
supplied overpressure in a Pre-action sprinkler system?

A. The air pressure assists in separation and opening of the fusable links
during a system actuation.

B. The air pressure minimizes leakage past the deluge-valve to maintain
the sprinkler header empty of water.

C. The air pressure operates the pilot valve in the associated deluge valve
to ensure rapid and complete opening.

,D. The air pressure provides a monitored parameter to detect broken
sprinkler heads, broken piping or system actuations.

Reasons:

A.

B.

C.

D.

Instrument air does not interface with the fusable links on the sprinkler
heads.

The small magnitude of the overpressure is not intended to assist in
minimizing leakage into the dry header and any such benefit would be
slight.

Deluge valves do not use pilots and do not interface with the instrument
air used for the system overpressure.

Correct Answer. The overpressure is used for monitoring purposes only.
Decreased system pressure will initiate a system trouble alarm to alert
the operations staff of a possible acutation or system breach.

New question written for Sept. 2000 RO and SRO exam. (4-10-00 CMC)
Additional Task # 0860402007
KEY WORDS:
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COURSE: SYSTEMS TECHNOLOGY

LESSON: FIRE PROTECTION AND DETECTION

h) Office (Rusty) Building Records Storage Vault
1 19'elevation

1) The system is equipped with a pressure switch
detector that will generate an alarm on the Fire
Service Panel.

i) Technical Support Center

1) The system is equipped with a smoke detector

2) The system is monitored on PYR-A-LARM Panel

The alarm monitoring system in the TSC is
the Pyrotronics System, however, the alarm
signal is processed through the PYR-A-
LARM system in for indication in the
Control Room)

j) Environmental Warehouse

1) The alarm signal from a pressure switch detector is
relayed to an independent panel located
immediately adjacent to the Pyrotronics main
control module in the Control Room.

k) Flammable Liquids Storage Area

1) The alarm signal from a pressure switch detector is
relayed to an independent panel located
immediately adjacent to the Pyrotronics main
control module in the Control Room.

1) MezTex Warehouse

1) The alarm signal from a pressure switch detector is
relayed to an independent panel located
immediately adjacent to the Pyrotronics main
control module in the Control Room.

L. PRE-ACTION SPRINKLER SYSTEM

I1. A pre-action sprinkler system is one in which the water supply
header to the sprinkler head is dry.

Page 27 of 49
OPS4-07-LP Rev. 0



COURSE: SYSTEMS TECHNOLOGY

LESSON: FIRE PROTECTION AND DETECTION

a) This type of system is used when it is especially important
to prevent water damage due to the failure of a sprinkler
head or pipe.

2. The sprinkler heads in the pre-action system are equipped with
segment arms and fusible links identical to those installed in the
wet pipe sprinkler system

3. The system is dry and maintained at a slight overpressure by air
from the instrument air system.

a) This overpressure is used for monitoring purposes only.

b) If a sprinkler head opens either by accident or by melting of
the fusible link, or a pipe break occurs, the slight
overpressure will decrease and initiate a system trouble
alarm.

4. Water flow in the system is controlled by a flow control (deluge)
valve installed in the system supply header.

a) Actuation of a heat or smoke detector sends a signal to a
solenoid valve, causing it to open.

b) The solenoid valve releases a locking mechanism that holds
the flow control valve shut.

c) When the locking mechanism is released, the control valve
opens and admits water to the sprinkler header.

5. System flow will only occur if both the flow control valve is open
and the temperature gets high enough to melt the sprinkler head
fusible solder link, allowing water pressure to force the sprinkler
head segment arms out and initiate flow

6. Pre-action sprinkler systems are installed at CR-3 in the following
areas:

a) Emergency Diesel Generator Rooms and Associated
Control Rooms

Page 28 of 49
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EOP-09, Natural Circulation Cooldown, contains a table which provides limits on

natural circulation cooldown rates.

If RCS pressure is maintained above the Natural Circulation curve of Figure 1

and 2 in EOP-9, the cooldown rate is limited to a maximum of 250F per half hour.

Which of the following describes the basis for this cooldown rate limit?

A. To limit thermal stress on the OTSG tubesheet.

,B. To limit voiding in the reactor vessel head region.

C. To maintain a stable or lowering core AT.

D. To conserve EFT-2 inventory.

Reasons:

A. Other operational limits are used to control these parameters.

C. This is an indication natural circulation is in progress but not a reason for

the cooldown limit.

D. Slower C/D rates will have minimal affect or may even increase EFW
required.

NRCN; ROTs 0 - T13s
Bank question selected for use on Sept. 2000 RO and SRO exam. (CMC)
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 9, NATURAL CIRCULATION COOLDOWN

3.27 Maintain RCS pressure control

See Figure 1

See Figure 2

* Concurrently perform EOP-14, Enclosure 15, EOP
Temperature Log (PZR Temp)

* If level in any OTSG is < 12%2 inches, then
maintain adequate SCM in associated RCS Hot leg
unless directed otherwise by TSC.

* If PTS is applicable, then maintain minimum
adequate SCM.

[Rule 4, PTS]

* Control RCS pressure using the following:

- High pressure Aux spray.

- PZR heaters

* If PZR heaters are not available, then adjust
makeup and letdown flow to control RCS
pressure.

At this point in the procedure, pressurizer heaters should be available and high

pressure auxiliary spray lineup should be completed. The step serves as a

reminder to control the depressurization and directs the monitoring / recording

of PZR temperature. The step is here since there could have been an extended

time between performance of a previous step to control RCS pressure and

initiation of the cooldown. Maintenance of adequate SCM on loop Thot, when a

dry OTSG exists, is necessary for proper pressure control and void prevention

in the RCS.

22 of 35
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 9, NATURAL CIRCULATION COOLDOWN

3.28 If at any time, all the following head void
indications exist:

- Unexpected rise in PZR level.

- Primary inventory not changing.

- Cooldown rate not changing.

Then ensure RCS cooldown rate is < 250 F/YA hr.

Adjust TBVs or ADVs to control cooldown rate.

See Table 2.

This step provides instructions for responding to RCS head voids. The details
require that RCS cooldown rates be maintained within limits. Although these

limits are the same as those already referred to, awareness of the potential of

head voids to form is important. The "normal" limitations are restated here to
ensure that if head voids have occurred, the user checks that the limits have
been maintained.

The referenced table includes different cooldown rate requirements depending
on whether RCS pressure is being maintained above or below the Nat Circ
Curve shown on Figure 1 and Figure 2. The difference is based on analysis of
reactor head cooldown rate. If pressure is being maintained above the Nat Circ
Curve then further void formation is not expected with a cooldown rate of
25°F/half hour. If pressure is below the Nat Circ Curve, then cooldown rate
must be limited to prevent further head voiding. Head voiding is not expected
to cause loss of natural circulation, however, the operators should be aware of
and deal with the condition.

3.29 When RCS pressure is < 700 psig, then isolate CFTs.

This step isolates CFTs when plant conditions allow. The details unlock and
close the breakers for the valve motor operators. The CFTs are part of the
ECCS systems and are credited in the LOCA analysis to prevent fuel damage
following a LBLOCA. If adequate SCM exists and RCS pressure is less than
700 psig, then the CFTs are not needed and may be isolated to better enable
control of RCS pressure. ITS 3.5.1 allows isolating the CFTs below 750 psig,
RCS pressure.

24 of 35
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1. 4-60 003/ 5,71 / 00204020051003K4.041 2.8/ 3.1/ 33-[213]1

A cooldown is in progress with the "A" and "B" reactor coolant pumps (RCP-1A
and RCP-1B) running. The following occurs:

- Instrument air has been lost to parts of the auxiliary building.
- MUV-16, seal injection control valve, has failed closed.
- A nuclear services closed cycle cooling (SW) piping failure has caused SWT-1 to

empty.
- The reactor operator has shutdown all Nuclear Services Closed Cycle Cooling

Pumps (SWPs).

What effect will this have on RCP operation?

A. For the stated conditions, RCPs may continue to operate as long as the
control bleed off valve remains open.

B. For the stated conditions, RCPs may run for 5 minutes without SW;
there are no time restrictions on pump operation for the loss of seal
injection.

C. For the stated conditions, RCPs may be run for 5 minutes without seal
injection; there are no time restrictions on pump operation for the loss of
SW.

vD. For the stated conditions, RCPs must be shutdown within 2 minutes due
to a loss of RCP cooling accompanied by a loss of seal injection.
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> 1. 4-60 003/ 5,7//0020402005/ 003K4.04/ 2.8/ 3.1/ 33-[213]l

Reasons:

A. When SW and seal injectrion are both lost, the RCPs must be tripped
whether or not the control bleed off valve is open.

B. If SW is the only service lost the 5 minute time criteria would be correct
but with a concurrent loss of seal injection the limits and precautions of
OP-301 require the RCPs to be stopped within 2 minutes.

C. If SW is the only service lost the 5 minute time criteria would be correct
but with a concurrent loss of seal injection the limits and precautions of
OP-301 require the RCPs to be stopped within 2 minutes.

D. Correct Answer. The limits and precautions of OP-301, Operation of
Reactor Coolant Pumps, requires RCPs be tripped within 2 minutes of a
loss of SW and seal injection because this condition results in a of a loss
of cooling to the RCP seals.

Unmodified bank question selected for use on Sept. 2000 RO and SRO exam.
NRC 6-97; ROTs M - T6A; ROTs N - T4B & T4BA
Additional Task # 0020402007, 0020102022
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3.2 LIMITS AND PRECAUTIONS

LIMIT | BASIS

3.2.1 Maintain Seal Injection o Ensures proper cooling and
Flow of 8-10 gpm/pump to flushing flows to seals to prevent
all RCPs during normal seal damage
operations when RCS is >150
PSIG and >150F

3.2.2 RCPs may be operated o Cooling is maintained by
without Seal Injection Flow internally circulating RCS
provided SW Cooling is in
operation

3.2.3 Idle RCPs are required to o Restricts the heatup rate of the
have their Controlled seal cartridge to minimize the
Bleed-Off valves closed if possibility of seal damage
seal injection has been
lost.

3.2.4 RCPs must be stopped within o Cooling water supplies to seals
two minutes upon loss of has been lost and seal damage may
both Seal Injection Flow occur
and SW flow

3.2.5 Maximum allowable time to o To prevent motor damage
operate RCP Motor without
SW flow is 5 minutes

3.2.6 Maximum allowable time to
operate RCPs with
Controlled Bleed-off line
secured is 5 minutes (30
minutes when in an
EOP)provided that Seal
Injection and/or SW cooling
is maintained

0
0

Ensures proper seal staging
RCP operation with CBO isolated
should be limited to one time
during life of seal

OP-302 Rev. 46 Page 5
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1. 5-63 001/8/5-01/ 1030402002/022A2.04/ 2.9/ 3.2/1 l-[213]/

On September first Nuclear Services Closed Cycle Cooling (SW) was lost to all
Main RB Air Handling Fans (AHF-1A,B and C). Two Main RB Air Handling Fans
are running with cooling water being supplied by Industrial Cooling (CI). The
following containment average air temperatures have been recorded using the
plant computer:

0800 SW flow is lost and fans are transferred to CI. - 119.60 F
0900 123.40 F
1000 130.10 F
1100 135.80 F
1200 140.60 F
1300 141.40 F
1400 143.90 F
1500 145.10 F
1600 145.20 F
1700 145.20 F

Assuming that RB conditions remain at approximately 1450 F, which of the
following statements describes the required operational mode and maximum
allowable time to achieve that operational mode?

A. Mode 3 at 1800 on September first

,B. Mode 3 at 2400 on September first.

C. Mode 5 at 2400 on September second.

D. Mode 5 at 0400 on September third

Reasons:

ITS 3.6.5 requires average containment temperature to be restored to less then or
equal to 1300 F within 8 hours. If this 8 hour time is reached with temperature
remaining above 1300 F, the plant must be in mode 3 within the next 6 hours (14
hours total from when the temperature limit was exceeded at 1000) and in mode 5
within 36 hours (44 hours total from when the temperature limit was exceeded at
1000). This would require Mode 3 by 2400 on September first (choice B) and Mode
5 by 0600 on September third.
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Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature

LCO 3.6.5

APPLICABILITY:

Containment average air temperature shall be < 130'F.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air
within limit. temperature to within

limit.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature 24 hours
is < 130*F.

Crystal River Unit 3 3.6-16 Amendment No. 149
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A step in SP-354A, Monthly Test of EDG-1A, requires the PPO to ensure that the
Speed Droop is set to '60' and the Unit-Parallel switch to 'Parallel'. Where would
you direct the PPO to go to perform these functions and why are they necessary?

A. Both switches are located in the EDG-1A control panel; Speed droop
setting is to allow sharing of real load; Parallel setting is to allow
sharing of reactive load.

,B. Speed droop switch is located on the engine governor and the
Unit-Parallel switch is located in the EDG-1A control panel; Speed droop
setting is to allow sharing of real load; Parallel setting is to allow
sharing of reactive load.

C. Both switches are located in the EDG-1A control panel; Speed droop
setting is to allow sharing of reactive load; Parallel setting is to allow
sharing of real load.

D. Speed droop switch is located on the engine governor and the
Unit-Parallel switch is located in the EDG-1A control panel; Speed droop
setting is to allow sharing of reactive load; Parallel setting is to allow
sharing of real load.

Reasons:

A. Speed droop switch is located on the engine governor.

C. Speed droop switch is located on the engine governor. Speed droop setting
is to allow sharing of real load; Parallel setting is to allow sharing of
reactive load.

D. Speed droop setting is to allow sharing of real load; Parallel setting is to
allow sharing of reactive load.

Unmodified repeat question from LOI 99-01 program; NRCN
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY DIESEL GENE~ATORS

b) As the pistons converge, they cover the exhaust and intake
ports, and compress the entrapped combustion air.

c) Fuel enters each cylinder through injectors (two per
cylinder) and mixes with the combustion air. The fuel-air
mixture is ignited by the heat of compression.

d) The pressure generated by the combustion of the fuel-air
mixture forces the pistons apart, delivering power to the
lower and upper crankshafts.

e) As the pistons move apart, the intake and exhaust ports are
uncovered, allowing the exhaust gases to be purged from
the cylinder and a new charge of clean air to be admitted.

3. In addition to the generator rotor, the following components are
mechanically driven by the engine:

a) Main lube oil pump
b) Jacket coolant pump
c) Combustion air cooler coolant pump
d) Fuel oil pump
e) Air blower (super-charger)
f) Governor
g) Radiator fan
h) Air start distributor

B. ENGINE GOVERNOR (Figure 7, Figure 8)

1 . Each diesel engine is equipped with a Woodward UG-8 governor.
The governor is a mechanical/hydraulic device that employs a
proportional + integral control scheme to control engine speed.
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a) Actual engine speed is compared to a speed reference
setpoint.

1) Actual engine speed is provided by mechanically
coupling the engine lower crankshaft to the
governor through a flexible drive gear and drive
shaft.

2) The speed setpoint can be set automatically or
adjusted manually on the Main Control using the
governor raise/lower motor (also referred to as the
synchronizing motor) or adjusted manually at the
governor using the synchronizer knob.

b) Any difference between actual speed and the speed setpoint
generates an error signal that causes the governor output
shaft to rotate. The rotation of the output shaft, which is
mechanically linked to the fuel racks, causes the racks to
reposition.

1) In the Woodward governor, actual speed and speed
setpoint are represented by opposing mechanical
forces which act on a mechanical/hydraulic linkage.

2) Error signals result in movement of the mechanical
linkage, causing changes in the control oil pressure
on the top and bottom of a power piston. The
motion of the power piston resulting from this
pressure differential rotates the output shaft in either
the INCREASE fuel or DECREASE fuel direction,
depending on whether actual speed is > or <
setpoint.

c) As the fuel rack position is changed, the amount of fuel
delivered to the engine cylinders changes, resulting in a
change in engine speed or load.

d) The error signal applied to the governor output shaft is fed
back into the system through a compensation circuit that
provides the integral control required to effectively control
engine speed at setpoint.
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1) The compensation system consists of a
mechanical/hydraulic linkage that opposes the
action of the main governor linkage.

2. Booster Servomotor

a) The supply oil pressure used by the governor to position the
power piston is provided by an internal oil pump driven by
the governor drive shaft. As a result, the pressure supplied
by the internal pump is a function of engine speed.

1) On an EGDG start, it will take some period of time
for the pump to come up to speed and build up
sufficient oil pressure to raise the power piston,
open the fuel racks, and supply fuel to the engine.

b) Each EGDG is equipped with a booster servomotor to
ensure quick starting of the diesel engine by supplying oil
to the governor immediately upon actuation of starting air.

c) As soon as starting air is admitted to the engine, air
pressure acts on an air boost piston, directing pressurized
oil to the governor.

1) With the diesel speed setpoint set at its normal
standby value of 900 rpm and the actual engine
speed at 0 rpm, the governor linkage will be calling
for the full fuel position of the fuel rack.

2) As pressurized oil is supplied to the governor, it will
be immediately directed to the power piston, which
will drive the fuel rack to the full fuel position.

d) Speed Droop Control

1) The speed droop control on the governor is used to
adjust the response of the governor to allow the
EGDG to be operated in parallel with another
source.
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Increasing the seed droop setting causes the
speed setpoint to decrease as a function of
load.

2) When the EGDG is operating in parallel with
another source (power supply to the ES 4160V bus)
the speed droop control is set to "60". This will
allow the EGDG to share load with the other source,
and prevent governor instability in the form of
hunting, surging or difficulty in responding to a
load change.

3) When the EGDG is in standby the speed droop
control is set to "0".

e) Load Limit Control

1) The load limit control is used to limit the load that
can be placed on the engine by mechanically and
hydraulically restricting the travel of the governor
output shaft in the INCREASE fuel direction.

2) The load limit control may also be used to shut
down the engine by turning it to "0".

* Turning the control to "0" will drive the fuel
racks to the NO fuel position.

3) The load limit control is preset and should not
require adjustment during normal engine operations.

3. Engine Speed Settings (Figure 9)

a) The setting at which the governor will maintain engine
speed can be automatically selected using the DIESEL
START MODE SELECT switch on the Main Control
Board.

1) With the START MODE SELECT switch in
AUTO, the governor motor will operate to adjust
the governor speed setting to 900 rpm (synchronous
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4) When generator voltage increases to ~-85% of its
normal value, the K-3 (Normal Voltage) relay will
energize, de-energizing the K-2 relay and
disconnecting the battery from the field. At this
point, power to the field will begin being supplied
from the output of the generator.

5) This sequence will automatically terminate if a
normal or emergency stop signal is initiated
(contact SA opens) or Field Shutdown Relay K-4
energizes.

* K-4 will energize on a field overcurrent
condition (76X contact closes) or if the
EXCITER EMERGENCY SHUTDOWN
pushbuttons on the Generator Control Panel
or the Motor Starter Cabinet are depressed.

6) Field Ground Detection Isolation Relay K-5
operates in parallel with Field Flash Relay K-2.

* This relay isolates the ground detection
circuits (protective relay 64DF) from the
station battery during field flashing.

* This action is performed because the ground
detection circuitry is not able to discriminate
between a station battery ground and a
generator field ground during field flashing.

6. Generator Voltage Regulation (Figure 18)

a) Voltage regulation for each EGDG is provided by a solid
state (static) exciter-regulator located in its associated
EGDG Generator Control Cabinet.

b) With the VOLTAGE ADJUST MODE SELECT switch in
AUTO, voltage regulation is accomplished by comparing
the generator output to a reference (setpoint).

1) Any difference between the actual output and
setpoint results in an error signal being developed.
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2) The error signal, which is supplied to the control
windings of three saturable reactor transformers, is
used to adjust the output of the transformers by
varying the coupling between the transformer
primary and secondary windings.

3) The outputs of the saturable reactor transformers are
vectorially summed with the outputs of three
current transformers, rectified and used to supply
the generator field windings.

* The current transformers (power type) are
connected in series with the generator
output. Their output is directly proportional
to generator load.

4) When the generator is being operated in AUTO in
parallel with another source, the UNIT/PARALLEL
switch inside the Generator Control Panel is placed
in PARALLEL.

* Placing the switch in PARALLEL adds an
additional feedback loop to the circuit from
the current transformers (generator load).

* This feedback loop causes a decrease in the
responsiveness of the regulator (voltage
droop), preventing the regulator from over
controlling in response to variations of the
other source.

c) With the VOLTAGE ADJUST MODE SELECT switch in
MANUAL, voltage is controlled using the MANUAL
VOLTAGE ADJUST rheostat located on the Main Control
Board. The signal from the rheostat is supplied directly to
the control winding of the saturable reactors to control
generator voltage.

d) Local (at the Diesel Control Panel) is accomplished by
placing the VOLTAGE ADJUST MODE SELECT switch
on the Main Control Board in AUTO and the EXCITER
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Which of the following describes how PZR level is controlled on a loss of NNI-X
power?

vA.

B.

C.

A backup power supply will allow manual operation of MUV-31
following a loss of all NNI-X DC power.

A backup power supply will allow automatic operation of MITV-31
following a loss of all NNI-X AC power.

A loss of NNI-X AC or DC power will cause MUV-31 to fail closed.
MUV-24 will be used for PZR level control.

D. A loss of NNI-X AC or DC power will cause the valve controller to swap
to NNI-Y for control power.

Reasons:

B. The backup power supply will only allow for manual operation.

C. MTV-31 will fail as is on a loss of power. MTV-24 is available for level
control but should not be needed.

D. The level input signal will swap to the NNI-Y input, however control power
can only be supplied by NNI-X or the backup power supply.
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normal control switches located on ES A and ES B sections of the
Main Control Panel. The open and closed indication for the valves
is supplied from the normal Main Control Board 28 VAC power
supply, which is fed from 120 VAC buses 3A and 3B. During
normal operations the valves' position-indicating lights will be
powered and the white power on indicator lights on the control
switches will be off. If the valves are required, the operators will
energize the valves causing the white power on lights to light.

V. DISCHARGE CROSS CONNECT VALVES (MUV-3, MUV-4, MUV-8,
AND MUV-9)

1. MUV-3, -4, -8, and -9 are normally open valves located in the
makeup pump valve alley on the 95' elevation of the Auxiliary
Building.

2. MUV-3 and MUV-9 are motor operated valves that can be used to
separate ES trains if a break occurs in the pump discharge header.

3. MUV-3 is powered from Reactor MCC 3A1. MUV-9 is powered
from Reactor MCC 3B1.

4. MUV-3 and -9 are normally operated from the Main Control Room
using three-position (CLOSE, NORMAL, OPEN) spring return to
NORMAL control switches located on the ES A and ES B sections
of the Main Control Board. The valves can also be operated from
the Remote Shutdown Panel (if in service) using similar control
switches.

W. COMMON MAKEUP AND SEAL INJECTION ISOLATION VALVE
(MUV-596)

1. MUV-596 is a motor operated isolation valve located on the 95'
elevation of the Auxiliary Building in the makeup pump valve
alley.

2. During normal operation, MUV-596 is maintained in the open
position to allow flow to the makeup and seal injection lines.

3. MUV-596 is powered from ES MCC 3A1

4. MUV-596 is normally using a three position (CLOSE, NORMAL,
OPEN) spring return to NORMAL control switch located on the

Page 44 of 88
OPS-4-52-LP Rev. 2



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

ESA section of the Main Control Board. This valve can also be
operated using the breaker mounted open/close pushbuttons.

a) MUV-596 receives a close signal on an ES HPI actuation.

X. PRESSURIZER LEVEL CONTROL VALVE (MUV-31)

I1. MUV-3 1 is an air operated control valve located on the 95'
elevation of the Auxiliary Building in the makeup pump valve
alley.

2. MUV-3 1 is used to control makeup flow to maintain the water
level in the pressurizer at the operator-selected setpoint.

3. The valve may be operated in auto or manually from its Bailey
HAND/AUTO (HWA) station on the ICS section of the Main
Control Board. MUV-3 1 can also be operated using a Bailey
station on the Remote Shutdown Panel (if in service)

a) In the event of an NNI-X DC power is loss, MUV-3 1 can
only be operated in the manual mode.

4. A 16-34-gpm minimum bypass flow is maintained around MUV-
31 to ensure that there is always water flowing through the normal
makeup nozzle to the RCS. This bypass flow prevents thermally
shocking the welds and thermal sleeve at the penetration of the
makeup line to the RCS piping. MUV-1 14-FIT provides local
indication of bypass flow.

a) Bypass flow must be maintained < 36 gpm to prevent
violating HPI flow requirements during emergency
conditions. This is a concern if MUV-27 fails to close on
an ES signal, after certain SBLOCAs, coincident with a
Loss of Offsite Power (LOOP) and loss of one electrical
train. Under these conditions, if the system had greater
than 36-gpm-bypass flow, the required flow to the core
might fall below analyzed minimum values. This could
lead to higher peak clad temperatures than analyzed for in
the FSAR.

5. MUV-3 1 has an air failure protection scheme similar to that for
MUV-5 1, with two major differences:
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a) The scheme will only actuate if positioner air pressure
decreases to <32 psig.

b) An air failure will cause the Bailey control station MUV-31
to go to MANUAL. When the air failure resets, the station
will not automatically return to AUTO.

6. Makeup flow indications are available on the PSA and RIP
sections of the Main Control Board and on the Remote Shutdown
Panel!

Y. MAKEUP ISOLATION VALVE (MUV-27)

1. MUV-27 is a motor operated is located in the overhead of the 95'
elevation of the Auxiliary Building near the HPI injection valves.

2. MUV-27 is normally operated from the Main Control Room using
a three-position (CLOSE, NORMAL, OPEN) spring return to
normal control switch located on the ES AB section of the Main
Control Board.

a) MUV-27 automatically closes to isolate the normal makeup
flowpath when HPI is actuated on low RCS pressure or
high reactor building pressure.

|3. MUV-27 is powered from ES MCC 3B2.

Z. RCP SEAL INJECTION CONTROL VALVE (MUV-16)

1. MUV-16 is an air operated control valve located on the 95'
elevation of the Auxiliary Building in the makeup pump valve
alley.

2. MUV-16 is used to maintain total seal injection flow to the RCP
seals at an operated adjustable setpoint.

a) Seal flows to the individual RCPs are adjusted with manual
throttle valves (MUV-364, -365, -366, and -367) located in
the reactor building.

3. The valve may be operated in auto or manually from its Bailey
HAND/AUTO (WA) station on the PSA section of the Main
Control Board.
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4) In the event of a SASS transfer, the operator should
verify the transfer conditions, determnine the valid
signal, and position the Main Control Board switch
to the valid signal.

Although the Main Control Board switch is
not functional with a trip condition present,
this action will prevent a plant transient
should the SASS override be defeated with
the transmitter failure still present.

5) Once the MCB switch is positioned and the failure
documented, the transfer alarmn should be reset
using the annunciator reset switch on the front of
the SASS module.

* Once this is action is performed, the only
control room indication for the failed
channel is the SASS MISMATCH alarm and
any documentation that has been completed.
For this reason, it is important that any
failed input be documented.

6. SASS is used to monitor instrumentation that provides inputs to
plant control and protection systems such as the ICS and the RPS.

a) The following sections of this lesson plan discuss the major
RCS parameters monitored by SASS.

b) Detailed information on the secondary system parameters
monitored by SASS is provided in the applicable system
lesson plans.

B. PRESSURIZER LEVEL (RClI) (Figure 4)

1 Pressurizer level is supplied from three Rosemount AP transmitters

designated RCI-LTl, RCl-LT2, and RCl-LT3.

a) Each transmitter has a range of 0 to 320 inches.

b) The high side tap for each transmitter senses reference leg

level (fuill tank level) and the low pressure tap senses
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pressurizer level. Both taps are exposed to system
pressure.

c) A low AP is indicative of a full pressurizer and a high AP is
indicative of low pressurizer level.

d) All three transmitters are qualified for a hostile
environment.

2. Power supplies to the transmitters are as follows:

a) LT1 - RSP "A"

b) LT2 - NNI-X

c) LT3 - RSP "B"

3. Outputs from the transmitters are as follows:

a) RC1-LT1

1) LT1 supplies an uncompensated level signal to RC-
001-LI 1-02 on the remote shutdown panel. This is
a dual scale level gage. The other input is provided
by LT3.

2) LT1 supplies an input to RC1-LY5. This is a
temperature compensating module located in the
RCITS "A" cabinet. The output of this module is
provided to RCI-LIR-I for indication on the Main
Control Board.

This circuit is hard wired from the
transmitter to the indicator.

3) LT1 supplies an input to RC1-LAm. This is a
temperature compensating level amplifier located in
the NNI cabinets. The output of this module is
displayed on RC1-LI3 (upper row of RIP) and
provides the "A" pressurizer level input to SASS.

4) LTI supplies the pressurizer low-low level alarm
and pressurizer heater cut-off protection for banks
"A" and "D" at 40 inches.
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b) RCI-LT2

1) LT2 supplies RC1-L12, which is the uncompensated
pressurizer level indication located on the Main
Control Board.

c) RC1-LT3

1) LT3 supplies an uncompensated level signal to dual
scale indicator RC-001-LI3-02 on the remote
shutdown panel. The other input is provided by
LT1.

2) LT3 supplies an input signal to RCl-LY6. This is a
temperature compensating module located in the
RCITS "B" cabinet. The output of this module is
provided to RC1-LIR-3 for indication on the Main
Control Board.

* This circuit is hard-wired from the
transmitter to the indicator.

3) LT3 supplies an input to RCI-LAm. This is a
temperature compensating level amplifier located
within the NNI cabinets. The output of this module
provides the "B" pressurizer level input to SASS.

4) LT3 supplies the pressurizer low-low alarm and
pressurizer cut-off protection for banks "B", "C"
and "E" at 40 inches.

4. Temperature Compensation

a) There are two separate temperature compensation schemes
used for pressurizer level.

b) Each transmitter is hard-wired to a compensating amplifier.

1) The amplifier for LT1 (RCI-LY5) also receives a
signal from RC2-TE1.

2) The amplifier for LT3 receives a signal from RC2-
TE2.
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3) Both amplifiers are located within the RCITS
cabinets and receive power from RCITS.

4) The compensated level signal is then sent to a
dedicated recorder on the ICS section of the main
control board (two recorders located just above the
pressurizer heater controls).

* These recorders provide Regulatory Guide
1.97 type D, category I indications.

* RC1-LIR-1 displays the LT1 signal and
RC1-LIR-3 displays the LT3 signal. There
are no control functions associated with
these signals.

c) The second scheme can provide compensation of either of
the two level signals.

1) Compensation is accomplished in RC1-LAm.

2) RC 1 -LAm is a multi-circuit amplifier in the NNI
cabinet.

* One circuit provides temperature
compensation for LT1. RC2-TE1 provides
the temperature signal for compensation for
this portion of the circuit. Power is supplied
to this circuit from NNI-X.

* The other circuit receives its signal from
LT3 for level and RC2-TE2 for temperature.
Power to this circuit is supplied from NNI-
Y.

3) RC 1-MS is used to select the compensated level
signal that is passed to the control circuits.

4) Both level signals are displayed on the redundant
instrument panel (LT1 on the upper gage and LT3
on the lower gage).

5. Signal Selection
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a) RCI-MS

1) RC1-MS is located on the ICS section of the Main
Control Board below the level recorders. The switch
position determines the output signal that is used for
control.

2) Only LT1 or LT3 are available for selection.
Normal selection is made using RC 1-MS with
SASS capability to override and swap to the
alternate transmitter for control functions. SASS
has no affect on the recorder or redundant
instrument panel inputs.

6. Control Functions

a) The selected pressurizer level signal is used to provide:

1) High - High level alarm (275")

2) High level alarm (240")

3) Low level alarm (200")

4) Makeup level control (RC 1-LIC)

b) RCI-LIC is provided with a backup power source to allow
manual control of level control valve MUV-3 1 during a
loss of NNI-X DC power.

1) This power supply, which is located in NNI cabinet
3, receives its power from VBDP-3.

7. Indications

Location Type Source Compensated Range Selectable

Remote Meter LT1 No 0-320" No
Shutdown LT3
Panel

MCB Recorder LT1 Yes 0-320 " No

MCB Recorder LT3 Yes 0-320" No
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3) On a loss of NNI power, the back-up power source
will supply the manual control circuits on the
affected components.

4) This back-up power will allow the operator to
control pressurizer level (by use of the raise/lower
toggle switch on the control module) during a loss
of NNI-X, or control the condensate pumps (by use
of the raise/lower toggle switch on the individual
pump control modules) during a loss of NNI-Y.

5) While no operator action is required to establish
control, this will allow manual control of either
valve position or pump speed only. There is no
automatic setpoint control under these conditions.

g) The positioners for MUV- 16 and MUV-3 1 are also
provided with back up power from VBDP-3.

1) Two red lamps inside NNI cabinet 3 will be
illuminated when power from the normal source is
being supplied to the positioner.

2) Should normal power be lost, the lamp will go out.

3) If the lamp is out when power is available from
NNI-X, a fault within the positioner control circuit
is indicated.

h) If unable to determine plant conditions using any of the
means above, positive core cooling can be obtained by
initiation of HPI/PORV cooling if required based on
guidance in the Emergency Operating procedures.

5. The following excerpt from NEA92-0980 discusses specific
conditions that will be encountered during a loss of NNI power
event.

a) The installation of SASS and other supporting
modifications to the NNI/ICS have served to reduce the
number of different plant responses due to the loss of NNI
power.
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b) Even after these modifications, however, the NNI response
and the subsequent ICS and plant response are still
dependent, although to a much lesser degree, upon the
signal lineup selected.

c) The loss of NNI power analyses assume the use of the
preferred lineup described in the NNI Failure Modes and
Effects Analysis.

d) If this preferred lineup is not adhered to, the plant could
experience a trip or transient on the loss of NNI power;
however, the identified NNI manual controls, as well as all
its manual controls are available to the operator regardless
of what lineup is chosen.

e) The modifications performed have caused the control
response to be independent of the power level the unit is
operating at when the loss of power occurs.

1) Assuming no operator action, the basic ICS and
plant response to all loss of NNI events is continued
short-term operation with the degradations
described below.

C. LOSS OF NNI X-DC

1. All pressurizer heater banks fail off; however, the operator does
have manual control of the On/Off heater banks.

2. The makeup and reactor coolant pump seal injection control valves
automatically transfer to manual, with backup power to the
memory modules allowing them to retain the demand signal which
was present before NNI power was lost. This feature also allows
the operator to manually control the valves.

3. The letdown isolation valve may close due to a momentary
actuation of its signal monitor; however, the operator can manually
open the valve from the Main Control Board.

4. The PORV and pressurizer spray valve is interlocked to remain
closed; however, the operator can override this feature if necessary
and manually control the valves.
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5. Operator actions which may be required to ensure the plant
remains on line include:

a) Manually controlling RCS pressure.

b) Maintaining pressurizer level by manually controlling the
makeup and letdown control valves. Since the letdown
isolation valve may spuriously close, the operator may
desire to override the interlock and reopen this valve.

c) The operator should be aware that the following interlocks
will be disabled:

1) Interlock to prevent the start of the 4th RCP when
Tc is less than setpoint.

2) Interlock to prevent the start of any RCP when its
seal flow is low.

3) Interlock to close MUV-49 to isolate letdown from
the RCS when letdown temperature is high.

4) Interlock to prevent bleeding to the bleed tanks on a
low-low makeup tank level.

5) LTOP protection by the PORV.

6. In addition, the operator must rely on the loss of power status
lights and annunciator/events recorder displays to determine what
type of power failure has occurred and which indicators to trust.

a) A list of available indications is given in the NNI Failure
Modes and Effects Analysis.

b) The operator should also be aware that many alarms will be
disabled under this condition, and many may also
spuriously actuate due to momentary actuations of the high
relay in the signal monitors.

D. LOSS OF NNI-X AC

I1. The PORV and spray valve automatic controls remain functional,
being unaffected by the loss of NNI-X AC power.
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2. Only the modulating pressurizer heater banks turn off with no
operator control available. Controls for the On/Off heaters are
unaffected.

3. Although automatic control of both the makeup and reactor coolant
pump seal injection control valves is disabled, the control
automatically transfers to manual (which isolates the effects of the
failed setpoint generators) and retains the prior control values.

a) Manual control of both valves is available to the operator.
Although the E/P converters for both the valves have lost
AC power under this scenario, test results indicate that they
will still position their control valves with little degradation
in response time.

4. The recommended operator actions are the same as with the loss of
NNI-X DC scenario with the exception that automatic control of
pressurizer pressure is available using the On/Off heaters.

5. The most important interlocks disabled in this scenario are the
same ones disabled by the loss of NNI-X DC, except for the LTOP
protection by the PORV, which remains active.

6. The RY indicators, which are powered by NNI-X AC, will fail
midscale. Certain NNI alarms will also be disabled.

E. LOSS OF NNI-Y DC

1. The condensate pump controls transfer to manual. The backup
power supply to the memory module allows the module to retain
the prior control value and allows the operator to manually control
the pumps.

2. Operator actions which may be required to be taken to ensure the
plant remains on line include:

a) Manually controlling the condensate pumps to assure
adequate condensate flow to the deaerator.

3. The operator should be aware that the following interlocks will be
disabled:

a) LTOP protection by the PORV.
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1. 4-09 002/31OPS 4-66/0410402013/016K3.0313.0/3.1/33-[1]/

The following plant conditions exist:

- The plant is at 100% power.
- The turbine is selected to the "A" steam header pressure transmitter for control.

Which statement below describes the expected ICS/SASS response to a low failure
of the selected "A" turbine header pressure transmitter coincident with a reactor
trip?

vA. SASS will transfer the "A" header pressure input for the turbine and
bypass valves to the unaffected transmitter.

B. SASS will transfer the "A" header input to the turbine to the unaffected
transmitter. The bypass valves will be demanded closed.

C. SASS will transfer the header input to the turbine and bypass valves to
the "B" steam header pressure transmitter.

D. SASS will transfer the header input for the turbine to the "B" steam
header pressure transmitter. The bypass valves will be demanded
closed.

Reasons:

B. The bypass valve's input should also transfer to the unaffected
transmitter.

C. & D. Manual operator action is required to transfer turbine control to the "B"
steam header pressure transmitter.

OPS 4-09 Figure 25
Unmodified repeat question from LOI 99-01 program.
NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NON-NUCLEAR INSTRUMENTATION

1-4.0 MAJOR COMPONENT DESCRIPTION

A. SMART AUTOMATIC SIGNAL SELECTOR (SASS)

1. The SASS system improves plant stability by providing automatic
selection of ICS and NNI control functions to an alternate signal
source in the event of a failure of the selected signal.

2. The SASS system utilizes a computer based monitoring system to
detect process variable malfunctions.

a) For each monitored parameter, two input signals are
compared for deviation and rate of change.

b) When the input signals vary by more than a set amount, a
variable mismatch will be indicated.

c) If one of the two signals is changing at a rate indicative of a
signal failure, SASS will automatically select the good
(stable) signal and prevent transfer to the faulted (changing)
signal.

d) In addition, the system is designed to minimize the affects
of a loss of NNI-X or NNI-Y.

3. SASS Racks (Figure 1)

a) The SASS racks are located in NNI cabinet 6 (rows 3 and
6).

1) Each rack contains two power supply modules and
three channel modules.

b) Power Supply Modules

1) Power is supplied to the SASS modules from both
NNI-X and NNI-Y through the two power supply
modules (one located on either end of each SASS
rack).

2) Each supply module contains an ON/OFF switch
and a POWER lamp for its associated power
supply.

Page 15 of 63
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

Instrument Function Control/Setpoint

<600 psig
MS-1 12-PT Main steam line B-2 pressure Main Feedwater and Main

Steam Isolation signals at
<600 psig

SP-lOA-PTI Turbine header pressure to ICS 600-1200 psig
and recorder for main turbine
and turbine bypass valve
control

SP-1OA-PT2 Turbine header pressure to ICS 600-1200 psig
and recorder for main turbine
and turbine bypass valve
control

SP-1OB-PTI Turbine header pressure to ICS 600-1200 psig
and recorder for main turbine
and turbine bypass valve
control

SP-I 1OB-PT2 Turbine header pressure to ICS 600-1200 psig
and recorder for main turbine
and turbine bypass valve
control

1-6.0 SYSTEM INTERRELATIONS

A. AS The MS system can be aligned to provide steam to AS system
loads such as the FW pump turbines and the deaerator.

B. CD The condenser is used to condense exhaust steam from the low-
pressure turbines and relief steam from the turbine bypass valves.
MS drains are routed to the condenser for inventory control.

C. CG The OTSGs are chemically controlled in wet lay-up by
recirculation and chemical addition through the CG system via the
OTSG blowdown line and main steam lines.

D. EFIC The EFIC system provides initiation and control for the EF system
and the atmospheric dump valves. It also initiates main steam
isolation valve closure on low OTSG pressure.

E. EF The MS system supplies steam to EFP-2.

Page 23 of 46
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ENCLOSURE 3
(Page 2 of 7)

SASS INPUTS AND REDUNDANT INDICATIONS

rIT1-x
SP-5A-TE1

SELECTED TRANSMITTER
DISPLAYED ON SP-5A-TI
NON-SELECTED TRANSMITTER
DISPLAYED ON COMPUTER
POINT: S290

FT 1 -X
SP-8A-DPT- 1

DPT-X
SP-12A-DPT

FW FLOW
LOOP A

FW VALVE DP
LOOP A
(NNI CAB 3)

SELECTED TRANSMITTER
DISPLAYED ON SP-8A-FIR1
NON-SELECTED TRANSMITTER
DISPLAYED ON COMPUTER
POINT: S301

TRANSMITTERS ARE HARDWIRED
TO COMPUTER POINTS:
SP-12A-DPT A-300
SP-12A-DPT2 A301

-
DPT2-Y

W
PT2-X
SP- I OA-PT2

SELECTED TRANSMITTER
DISPLAYED ON SP-1OA-PIR1
TRANSMITTERS ARE HARDWIRED
TO COMPUTER POINTS:

PT2-X T230
PT1-Y T228

TURB HDR PRESS
LOOP A
(NM CAB 3)
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ENCLOSURE 3
(Page 5 of 7)

SASS INPUTS AND REDUNDANT INDICATIONS

SP-5B-TE1

FW TEMP
LOOP B

SELECTED TRANSMITTER
DISPLAYED ON SP-5B-TI
NON-SELECTED TRANSMITTER
DISPLAYED ON COMPUTER
POINT S291

FT1-X
SP-8B-DPT1

FW FLOW
LOOP B

SELECTED TRANSMITTER
DISPLAYED ON SP-8A-FIRI
NON-SELECTED TRANSMITTER
DISPLAYED ON COMPUTER
POINT S302

DPT2-X
SP- 12B-DPT2

TRANSMITTERS ARE HARDWIRED
TO COMPUTER POINTS:
DPT2-X: A302
DPT-Y: A303

FW VALVE DP
LOOP B
(NM CAB 5)

PT2-X
SP- 1 OB-PT2

TURB HEADER
PRESS LOOP B
(NM CAB 3)

SELECTED TRANSMITTER
DISPLAYED ON SP-1OA-PIR1
TRANSMITTERS ARE
HARDWIRED TO COMPUTER
POINTS:
PT2-X: T234
PT1-Y: T232

OP-501 Rev. 27 Page 47



Tuesday, June 20, 2000 (ig 05:39 PM RO.BNK Page: 1
Tuesday, June 20, 2000 @ 05:3 9 PM RO.BNK

1. 4-10 005/3/ / 1150402016/ 002K5.1013.614.1I 33-213!

The initial power escalation following a refueling outage is being performed. The
reactor power level is stabilized to perform testing. The following indications are
available to the operator at the control board:

NI-5
NI-6
NI-7
NI-8

T-hot Loop A
T-hot Loop B
T-cold Loop A
T-cold Loop E
Tave

28.0%
29.0%
28.0%
29.0%

588.50 F
588.00 F

L 569.50 F
570.0° F
579.00 F

Which of the following is an accurate estimate of the thermal power level of the
reactor at this point?

A. 549 MWt

B. 661 MWt

C. 738 MWt

VD. 1041 MWt

Reasons:

A, B, C. Due to the change in Tcold on a power increase, the NIs will need
calibrating at approximately 25% power increments. Using alternate indications,
such as core delta-T is a more accurate indication of power level. A core delta-T of
180 F indicates a power level of approximately 41% with a corresponding thermal
power level of approximately 1041 MWt.

Unmodified repeat question from LOI 99-01 program.
NRCN
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

C. ICS The nuclear instrumentation system provides a high auctioneered
reactor power signal to the integrated control system.

D. EFIC The nuclear instrumentation system provides a permit for
bypassing EFW Initiation on a loss of all reactor coolant pumps.

1-7.0 NORMAL SYSTEM OPERATIONS

A. LIMITS AND PRECAUTIONS

1. None

B. NORMAL OPERATIONS

1. During normal plant operation, all NI channels will be operable
and calibrated to ensure that NI associated reactor trips will occur
during transients as specified by the FSAR initial condition
assumptions.

2. When the plant is in Mode 5 and is preparing for heatup to Mode 3
conditions, OP-202, Plant Heatup, requires verification that NI-I
or NI-14 and NI-2 or NI-15 are in service and indicating > 0.4 cps.

3. During a reactor startup (governed by OP-210, Reactor Startup),
neutron levels are initially monitored on the source range
instruments for NI 1,2,14, and 15. When neutron level reaches E-9
amps on both intermediate ranges, the power supplies for both
source range detectors will de-energize. When reactor power
increases to the point of adding heat (between E-6 and E-7 amps
on the intermediate range) the power range indications will come
on scale.

4. At 25%, 50% and 75% power, the power escalation (governed by
OP-204, Power Operations) is stopped to perform a heat balance
(SP-3 1 2A) and if necessary, a calibration of the power range
channels. The same procedure is repeated when reactor power
reaches 100%.

a) Calormetrics (heat balances) are performed at power to
ensure that the power range monitors are reading
conservatively.

Page 35 of 47
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

b) As reactor power is increased, RCS cold leg temperatures
decrease. As a result, the water between the thermal shield

and the reactor vessel wall becomes denser, allowing a

lower percentage of neutrons to leak from the core and be

measured by the nuclear instrumentation system detectors.

c) This causes the power range instrumentation to read in an

increasingly non-conservative direction (indicated power

lower than actual power) as power is increased.

d) The calorimetrics, which calculate core power, are
compared to indicated power to determine if a calibration

of the power ranger channels is required to ensure they read

conservatively.

1-8.0 ABNORMAL OPERATIONS

A. ALARM RESPONSE PROCEDURES

1. There are no alarms directly associated with the nuclear
instrumentation system.

1-9.0 EMERGENCY OPERATIONS

A. ANALYSIS OF EXCORE NEUTRON DETECTOR DATA AT TMI

1. Among the lessons learned from the TMI-2 accident was the fact

that the excore nuclear instrumentation system can be used as an

approximate indication of reactor vessel water level during

accident conditions.

2. The data from the source range and intermediate range detectors at

TMI shows that the detectors are responsive to the presence or

absence of liquid water in the downcomer and core regions near

the axial location of the detectors.

3. The absence of liquid in either the downcomer and/or the core

region will affect the response of the detectors based on the

following mechanisms:

Page 36 of 47
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Factors that change the neutron flux in the core also affect the neutron flux at

the detector location. These factors change most significantly from the end of

one fuel cycle to the beginning of the next. Examples of factors that affect

nuclear instrumentation calibration include the following:

a. Changes in boron concentration

b. Changes in control rod position

c. Changes in xenon and samarium concentrations

d. Changes in fuel burnup

The accuracy of the intermediate range and power range indications

and reactor protection setpoints should be considered suspect until the

nuclear instruments are calibrated and other power comparisons

confirm the validity of the calibration.

2. Nuclear Instrument Adjustment Errors:

Errors that occur while adjusting nuclear instrumentation can affect both

indicated power level and the power level that will actuate the reactor

protection system. The errors may systematically affect all instrument

channels, as, for example, when the nuclear instrument adjustments are

based on incorrect heat balance data.

Examples of errors identified by utilities that have affected the calibration of

the nuclear instrumentation include the following:

a. Data used in the computer heat balance calculations was incorrectly

entered into the computer.

b. Data used in the computer heat balance calculations was not updated

due to being "locked out of scan" during power changes.

c. Data used in the computer heat balance calculations was inaccurate

due to fouled or faulty detectors or partially open equalizing valves.

d. Nuclear instrument gain settings were adjusted incorrectly.

3. Alternate Indications of Power Level:

To ensure the accuracy of nuclear instrumentation, alternate indications of

power level should be used to verify the validity of nuclear instruments and

power level indications.



Examples of alternate power level indications include the following:

a. Core delta temperature

b. First-stage turbine pressure

c. Generator electrical output. However, use of this parameter must take
into account the variability of plant efficiency with power changes and
environmental conditions.

d. Condensate and feedwater system performance parameters, such as
suction pressure and flow rate

e. The power level at which the reactor begins to add heat

4. Conservative Evaluation of Power Level:

During each reactor startup, a healthy skepticism concerning the validity of
power indications is warranted, particularity following a refueling outage.
Changes in plant equipment or conditions, along with a strong desire to
return the plant to full operation, may influence personnel to accept less than
complete explanations for discrepant indications. For example, excessive
electrical generation for the nuclear power indicated (a symptom of
miscalibrated nuclear instruments) has been attributed to factors such as cold
circulating water temperature, expected efficiency improvements, and
changes in core design or instrumentation.

5. Items which can cause NI Miscalibrations:

a. Low leakage core design can greatly effect the neutron leakage that is seen
by the detector. Therefore the operators and technicians should be aware
of the change in the fuel cycle that could effect the strength of the
neutron flux reaching the detectors.

b. Changing the detector location could cause the neutron flux seen by the
detector to be different than previously experienced.

c. Calorimetric errors can cause the unwanted miscalibration of the NIs due
to the erroneous readings from the plant detectors such as out of
calibration flow detectors, errors in temperature and pressure detectors.

d. Engineering reviews that go unheeded could cause the NIs to be
unwillingly miscalibrated. Engineering Reviews identifying the
possibility of NI calibration errors should be given a higher attention
level.
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Tuesday, June 20, 2000 @ 05:24 PM RO.BNK Page: 1

1. 4-10 004/ 6/ OPS 5-01/ 0150102005/ 032AA2.04/ 3.1/ 3.5/ 11-[2/3]/
The following plant conditions exist:

- A reactor startup is in progress
- The reactor is critical at 4 E-10 amps on both intermediate range instruments.
- NI-2 fails low.

Based on these conditions determine if SR/IR overlap could have been verified and
the TS actions.

A. Adequate SR/IR overlap could not be determined prior to this failure.
Immediately decrease power to < 5 E-10 amps.

B. Adequate SR/IR overlap could not be determined prior to this failure.
Restore channel to operable status prior to increasing thermal power.

C. Adequate SR/IR overlap could be determined prior to this failure.
Restore channel to operable prior to entry into Mode 1.

vD. Adequate SR/IR overlap could be determined prior to this failure.
Restore channel to operable status prior to increasing thermal power.

Reasons:

A. Power level was adequate to determine proper overlap. Power does not
have to be decreased, only maintained at current level until NI-2 is
returned to operable status.

B. Power level was adequate to determine proper overlap.

C. This would be correct for an IR failure.

Unmodified repeat question from LOI 99-01 program;TS 3.3.9; (OPS 5-01 and
Task # 1190302001and 1190201006 also apply to this question)
NRCN
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Objective Lesson Pla
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Source Range Neutron Flux
3.3.9

3.3 INSTRUMENTATION

3.3.9 Source Range Neutron Flux

LCO 3.3.9 Two source range neutron flux channels shall be OPERABLE.

APPLICABILITY: MODE 2 with each
NI-5 or NI-6,

MODES 3, 4 and 5.

intermediate range channel < 5E-10 amps or
and NI-7 or NI-8 < 5% RTP,

ACTIONS 0

CONDITION REQUIRED ACTION COMPLETION TIME

A. One source range A.1 Restore channel to Prior to
neutron flux channel OPERABLE status. increasing
inoperable. THERMAL POWER

B. Two source range B.1 Suspend operations Immediately
neutron flux channels involving positive
inoperable. reactivity changes.

AND

B.2 Initiate action to Immediately
insert all CONTROL
RODS.

AND

B.3 Open CRD trip 1 hour
breakers.

AND

(continued)

Crystal River Unit 3 3.3-22 Amendment No. 149
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

* In addition to this requirement, the NIs are
designed such that a single channel failure
will not initiate an unnecessary protective
action.

2) These criteria are met by utilizing four redundant
power range channels and by requiring two out of
four (2/4) power range channels to reach their trip
setpoints in order to initiate a protective action.

b) Redundancy

1) All NI system channels are redundant, using a
minimum of four identical independent channels
when inputs to the reactor protection system are
provided, and two identical independent channels
when no reactor protection system input is involved.

c) Independence

1) Reactor protection channels and their associated
inputs and outputs shall be both electrically and
physically independent, such that electrical or
mechanical faults in one channel cannot affect the
associated redundant channels.

d) Availability

1) At least one range of nuclear instrumentation shall
be on scale at all times as long as an operating core
is loaded in the reactor vessel.

e) Overlap

1) An absolute minimum of one decade of overlap
shall exist between successive ranges of nuclear
instrumentation.

f) Testability

1) Manual testing facilities shall be built into the NIs
to provide for both preoperational and on-line
testing to give assurance that the NIs can fulfill their
required protective functions, and to demonstrate

Page 8 of 47
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

operability and reliability without interfering with
normal reactor plant operation or trip functions.

g) Seismic Requirements

1) The Gamma-Metrics system and the four power
range NI channels shall be designed to fulfill their
required protective functions during and after a
maximum hypothetical earthquake.

1-2.0 SYSTEM DESCRIPTION

A. GENERAL DESCRIPTION

1. The nuclear instrumentation system consists of two source range
channels, two intermediate range channels, four power range
channels, and two post accident monitoring channels. Each channel
consists of a detector and the signal processing and indicating
equipment required to support system operation.

2. The nuclear instrumentation system uses four separate instrument
ranges that provide indication over approximately 13 decades of
neutron flux (Figure 1).
a) Three separate instrument ranges are necessary to provide

accurate indication over the neutron flux range that exists
from shutdown conditions to full power. A fourth range is
used for post accident conditions.

b) The specific instrument ranges are as follows:

1) Source range (NI-I/15 and NI-2/14) - 10-1 to 10+6
cps

2) Intermediate range (NI-3 and NI-4) - 10- 'to 1 0-
amps

3) Power range (NI-5, -6, -7, and -8) - 0 to 125%
power

4) Post accident monitors (NI- 14 and NI- 15) - 10-8 to
100% power

c) As can be seen on Figure 1, the source and intermediate
ranges have a two decade overlap. This overlap allows the

Page 9 of 47
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

source and intermediate ranges to provide continuous
indication over the full range of expected neutron flux.

1) The power range is completely overlapped by the
intermediate range.

d) Because of the wide ranges of the source, intermediate, and
post accident monitoring channels, their scales are
logarithmic. The use of logarithmic scales reduces the size
of the associated indicating meters/recorders (scale
compression), provides equal readout accuracy over a wide
range, and accounts for the logarithmic response of neutron
flux to reactivity additions.

e) Due to its narrow range (slightly over two decades), the
power range employs a linear scale.

3. The nuclear instrumentation system detectors are located external
to the core (Figure 2). This arrangement eliminates the need to
protect the detectors from the high temperature, high pressure and
high radiation levels that exist in the reactor vessel. In addition, it
allows a failed detector to be replaced without breaking a primary
system boundary.

4. With the exception of the detectors, the source range preamplifier,
and the post accident monitoring circuitry, the equipment which
comprises the nuclear instrumentation system is located in the
eight Nuclear Instrumentation and Reactor Protection System
cabinets in the Main Control Room.

a) The cabinets, which are designated Al, A2, BI, B2, Cl,
C2, DI, and D2, are normally locked and under
administrative control.

1) Source Range NI-1 and Power Range NI-5 are
located in Cabinet Al.

2) Source Range NI-2 and Power Range NI-6 are
located in Cabinet B 1.

3) Intermediate Range NI-3 and Power Range NI-7 are
located in Cabinet Cl.

Page 10 of 47
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Wednesday, June 21, 2000 @ 08:01 AM RO.BNK Page: I

1. 4-12 00211/ 4-14/0120402003/ 029EK3.01/ 4.2/ 4.5/ 33-[213]/

The following plant conditions exist:

- The plant is at 55% reactor power.
- The ICS +24 volt DC bus has degraded to +18 volts.

What is the plant's response to this situation?

A. ATWS removes power from the safety rods and initiates EFIC.

,B. AMSAC trips the main turbine and initiates EFIC.

C. DSS removes power from the regulating control rods.

D. RPS trips the reactor due to the loss of both MFW pumps.

Reasons:

A. The ATWS subsystem (DSS) removes power from the regulating rods, not
the safety rods, if conditions are met. The other sub-system of ATWS
(AMSAC) will initiate EFIC under these conditions (>50% power and <17%
MFW flow).

C. DSS will remove power from the regulating rods if RCS pressure exceeds
2450#. This would require RPS to fail to actuate.

D. This failure will cause both MFW pumps to decrease to minimum speed
(the S1 and S2 breakers open at <22 VDC) but will not cause the pumps to
trip.

Question addressed additonal K/A #'s 029EA2.09 4.4/4.5, 016K3.04 2.6/2.7 and
Task # 0410402004
Unmodified repeat question from LOI 99-01 program.
NRCN
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CHAPTER 2
ANTICIPATED TRANSIENTS WITHOUT SCRAM SYSTEM

2-1.0 SYSTEM PURPOSE AND FUNCTION

A. ATWS SYSTEM FUNCTIONS

1. Diverse Scram System (DSS) Functions

a) Provide a reactor trip signal independent of the Reactor
Protective System on indication of high RCS pressure.

2. ATWS Mitigation System Actuation Circuitry Functions
(AMSAC)

a) Provide a diverse means to initiate EFIC and trip the main
turbine on a loss of feedwater during power operation.

2-2.0 SYSTEM DESCRIPTION

A. The ATWS system is comprised of two subsystems: the diverse scram
system (DSS) and the ATWS mitigation system actuation circuitry
(AMSAC) system.

B. The ATWS system is designed to meet the NRC functional protection
requirements for an anticipated transient without scram condition.

1. An ATWS condition is one in which an anticipated operational
transient occurs followed by the failure of the reactor trip portion
of the protection system.

2. The NRC requires that all B&W plants must have a diverse scram
system from sensor output to interruption of power to the control
rods.

3. The rule also states that each PWR must have equipment from
sensor output to final actuation device to automatically initiate the
emergency feedwater system and initiate a turbine trip under
conditions indicative of an ATWS.

C. The DSS consists of two channels of RCS pressure monitoring
instrumentation, signal processing and testing circuitry, and channel trip
functions.
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1. The principal function of the DSS is to prevent an ATWS by
tripping the reactor utilizing different equipment from the existing
Reactor Protection System.

a) The DSS auxiliary trip is intended to prevent over
pressurization of the RCS, if for any reason, the control
rods fail to drop in response to an RPS trip.

2. The ATWS (DSS) system is two channel, energize to trip, two-out-
of-two trip logic system.

a) The system will initiate a trip of the regulating rods by de-
energizing the programmer power supplies for rod groups
5, 6, 7, and the auxiliary power supply if the system trip
setpoint of 2450 psig RCS pressure is reached.

1) The DSS will interrupt 24 VDC power to the output
drivers, in a manner similar to the trip accomplished
by the CRD system "E" and "F" electronic trips.

3. Both channels of the system must actuate in order to trip the
control rods.

a) The two-out-of-two trip logic is established by the method
in which the DSS channels are connected to the CRD
system.

1) The "'A" channel of DSS is connected to the
primary side programmer power supplies and the
"B" channel is connected to the secondary side
programmer power supplies.

2) Both the primary and secondary power supplies
must be de-energized in order to interrupt power to
the CRDM stators.

4. The DSS is designed to allow testing of each channel from sensor
to end device while at power.

a) To prevent actuation of the DSS during testing, the
alternate channel is blocked from tripping when either
channel is in test.
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b) Since actuation requires a two out of two combination, this
will prevent actuation regardless of the status of the
channel selected to test.

c) Two means of testing are provided using test modules
provided at both the ATWS (DSS) and CRD cabinets.

5. Each test module has a three position (NORMAL, BYPASS,
TEST/CAL) rotary test that functions as follows:

a) NORMAL - No test functions are active.

b) BYPASS - disables the trip function of the alternate
channel (the channel not being tested). The DSS cannot
perform its trip function if the test switch for either channel
is in BYPASS.

c) TEST/CAL

1) Placing the DSS test module switch in the
TEST/CAL positions removes the pressure
transmitter input from the signal monitor and
replaces it with the output of a signal generator.

2) By adjusting the output of the signal generator,
operation of the signal monitor and the relay logic
can be tested.

3) Placing the test switch in the CRD cabinet to the
TEST/CAL position bypasses the signal monitor to
simulate a high pressure condition for testing the
channel the relay logic.

D. AMSAC consists of two channels of reactor power, main feedwater flow,
and startup feedwater flow instrumentation, signal processing and testing
circuitry, and channel trip functions.

I1. The system interfaces with the emergency feedwater initiation and
control (EFIC) system and the turbine auto stop oil system in a two
out of two actuation matrix.

a) If AMSAC senses that reactor power is >50% and
feedwater flow is <17%, it will initiate an EFIC actuation
and trip the main turbine.
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ICS field loads. Power to the ABT is supplied from VBDP-2 and
VBDP-4.

a) The ABT is a normal seeking device, meaning that is has a
preferred power source (VBDP-4), and an alternate source
(VBDP-2).

b) With both sources available, the ABT will be selected to
VBDP-4. If VBDP-4 fails, the ABT will shift to VBDP-2.

c) When power is restored to VBDP-4, but not less than 45
seconds from the time the automatic transfer took place, the
ABT will switch back to VBDP-4.

1) The only time the ABT will transfer back to its
preferred power source prior to the end of the 45
second time delay is if power is restored and the
alternate power source is lost.

3. DC Power Supply Operation

a) VBDP-2 and -4 also supply the + and - 24VDC ICS power
supplies located in the tops of ICS cabinets 2 and 3.

b) The outputs of the + and - 24VDC power supplies are fed
into an auctioneer panel. The auctioneer panel regulates
the power supplies to maintain equal loading. The outputs
of the auctioneer circuits feed a positive and a negative bus
that supply the ICS control circuits.

1) Diodes in the auctioneer panel ensure that a fault on
one supply does not adversely affect the other
supply

4. Power Supply Monitors

a) The power supply monitors, which are located in ICS
cabinets 2 and 3, are used to alert the operator to a potential
loss of either the positive or negative DC supplies and to
prevent continued operation with a degraded voltage being
supplied to the ICS cabinets.

b) One of the monitors evaluates the output of each of the
redundant + and - 24VDC power supplies. If the output of
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any of the four regulated DC supplies (inputs to the
auctioneer panel) falls below setpoint (+23.5 VDC), the
power supply monitor will activate an annunciator alarm to
alert the operator.

1) A failure of one supply will not affect the operation
of the ICS.

c) The monitor also evaluates the + and - 24VDC buses. If
the voltage on either bus drops to + 22VDC a bus low
voltage alarm will annunciate on the events recorder.

d) The second, or redundant monitor only evaluates the
voltages on the + and - 24VDC buses. It will also actuate
the events recorder bus low voltage alarm if the voltage on
either bus drops to + 24VDC.

e) If both monitors sense an undervoltage condition (e
22VDC) on the + 24VDC or -24VDC bus, relays in the
power supply monitors will close, activating the trip coils
on source breakers S1 (VBDP-4) and S2 (VBDP-2). If bus
voltage does not recover within 0.6 seconds, both source
breakers will open resulting in a complete loss of 24 VDC
power (positive and negative) to the ICS. This action is
based on the following concerns:

1) If the ICS system is allowed to operate with a
degraded voltage, instrument readings will be
affected. Action taken by either the operator or an
automatic system response to inaccurate readings
could cause a more severe condition than the one
the action was taken to prevent.

* By failing the voltage to zero, the operators
will respond in accordance the procedural
guidance for a loss of ICS power.

2) The most probable reason for low voltage on the
bus is that a component being supplied from the bus
has developed either a short or ground. This would
not only reduce system voltage, but also increase
system current. This higher current load could result
in damage to the DC power supplies. If that occurs,
an extensive repair effort would be required to
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3. The overall response of the ICS to loss of AC or DC power is
independent of the NNI signal lineup and the power level the unit
is operating at when the loss of power occurs. Assuming no
operator action, the basic ICS and plant response to these events is
to produce an undercooling transient with the control degradations
described below.

a) LOSS OF ICS DC

1) The main feedwater pumps runback to minimum
speed due to the failure of the E/I converters to 0
mA. The operator has no manual control of the
pumps (other than start/stop) from the Control
Room.

2) The low load feedwater block valves close. If the
main block valves are open when the loss of power
occurs, they will also close. Manual control is
available from the Main Control Board for both the
main and low load block valves.

3) The startup and low load feedwater control valves
transfer to manual and fail to the 0% demand
position (close signal). The operator has no control
of these valves from the Control Room.

4) The turbine transfers to manual. Manual control is
available from the Control Room using the EHC
system.

5) All the turbine bypass valves receive a close signal
from their E/I converters, which fail to 0 mA. No
manual control is available from the Control Room.

6) The control rods transfer to manual. Manual
control is available using the diamond panel.

7) The resultant undercooling of the primary should
result in a reactor trip on high RCS pressure.

8) Main feedwater is essentially terminated by the
main feedwater pump runback and the closure of
the block valves.
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9) The condensate pumps reduce speed in response to
the feedwater reduction caused by the runback of
the main feedwater pumps and the closure of the
feedwater block valves.

10) Following the feedwater reduction and the
subsequent reactor trip, steam generator inventory is
maintained by the automatic initiation of EFIC on
low OTSG levels.

11) Automatic secondary pressure control is maintained
by the main steam safety valves and the
atmospheric dump valves.

12) Automatic primary inventory and pressure control is
unaffected.

13) The operator should be aware that the interlock that
prevents starting an RCP when power is flux is
greater than 20% will be disabled in such a way as
to prevent starting the pumps regardless of the
power level. A bypass of the RCP interlocks is
provided to allow pump restart if necessary. Other
than the controls mentioned above, no other
interlocks are affected.

14) The only control board indicator affected by this
event is the midscale failure of the neutron error
meter. The operator should be aware that several of
the ICS alarms would also be disabled.

b) LOSS OF ICS AC

1) The main feedwater pumps remain in auto and
runback to minimum speed due to the zero demand
signal created by de-energizing the RFR circuit.
Manual control is available from the Bailey control
stations.

2) The low load feedwater block valves close. If the
main block valves are open when the loss of power
occurs, they close. Manual control for both the low
load and the main block valves is available from the
main control board.
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3) The startup and low load feedwater control valves
remain in automatic. The de-energized RFR circuit
runs the valves closed for a short period of time and
then releases them to automatic control. Manual
control is available from the Bailey control stations.

4) The turbine transfers to manual. Manual control is
available from the Control Room using the EHC
panel.

5) The 125 psig bias is applied to the turbine header
pressure setpoint (instead of the normal 50 psig
bias) to create a 1010 psig pre-trip bypass valve
setpoint. Manual control is available from the
Bailey stations.

6) The condensate pumps reduce speed in response to
the feedwater reduction caused by the runback of
the main feedwater pumps and the closure of the
feedwater block valves.

7) The control rods remain in auto. Manual control is
available using the Bailey station or the diamond
panel.

8) The resultant undercooling of the primary results in
a reactor trip on high RCS pressure.

9) Main feedwater is essentially terminated by the
main feedwater pump runback and the closure of
the block valves.

10) Steam generator inventory is maintained by EFIC
following the feedwater reduction and the resulting
reactor trip.

11) Automatic secondary pressure control is maintained
by the main steam safety valves, atmospheric dump
valves and the turbine bypass valves.

12) Automatic primary inventory and pressure control is
unaffected.
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13) To mitigate the transient, the operator should follow
the same approach as used in the loss of ICS DC,
i.e., trip the feedwater pumps to reduce the potential
of overfilling a steam generator post-trip.

14) The operator should be aware that the interlock
which closes the turbine bypass valves on loss of
condenser vacuum will not perform its function.
Several ICS alarms will be affected also.

15) The neutron error meter is also affected by a loss of
ICS AC.

1-Y'.U iElVIJE I!ANUI Uf~rhKAJLUiNN

A. NONE

1-10.0 TECHNICAL SPECIFICATIONS

A. NONE

1-11.0 OPERATIONS EXPERIENCE AND INDUSTRY EVENTS

A. Summaries of applicable operations experience and industry events are
available as a separate handout.

1-12.0 LIST OF FIGURES

Figure 1 ICS Organization
Figure 2 ICS Hand/Auto Stations
Figure 3 Left Side MCB ICS Section
Figure 4 ULD Subsystem
Figure 5 Right Side of MCB ICS Section
Figure 6 Integrated Master Subsystem
Figure 7 Feedwater Subsystem
Figure 8 Reactor Subsystem
Figure 9 ICS Power Distribution
Figure 10 IC Composite One Line Diagram
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1. 4-14 00213/ /04101 02007/ G2.2.21 3.5/ 3.5/33-2/3/
The following plant conditions exist:

- Plant is operating 20% power
- SUCV position 95% open.
- LLCV position 5% open

I&C technicians have requested that the "B" train SUCV and LLCV hand/auto
stations be taken to hand in order to record some data on the proportional/integral
module suppling the input to these stations. Permission is received and these
stations are placed in manual.

Which of the following describes the appropriate actions to return these stations to
automatic?

A. Place the SUCV in auto first, then place the LLCV in auto.

VB. Place the LLCV in auto first, then place the SUCV in auto.

C. Open the SUCV to 100% to allow the LLCV full control. Place the LLCV
in auto first and then the SUCV.

D. Close the LLCV to allow the SUCV full control. Place the SUCV in auto
first and then the LLCV.

Reasons:

A. The LLBV must be open at this point. The SUCV cannot be placed in
automatic first if the LLBV is open.

C. The SUCV and LLCV are operating as designed. The operator should not
manipulate control valve position unnecessarily.

D. The SUCV and LLCV are operating as designed. The operator should not
manipulate control valve position unnecessarily. The SUCV cannot be
placed in automatic first if the LLBV is open.

Unmodified repeat question from LOI 99-01 program.
NRCN
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a) Following the feedwater master and RFR input, loop
feedwater demand is compared to loop feedwater flow.
The resulting error signal will be used to control either the
feedwater control valves (startup and/or low load) or the
feedwater pump depending on current plant conditions.
This logic will be discussed below.

12. OTSG High and Low Level Limits

a) OTSG level is monitored by the operating range and startup
range level instruments and the indicated level is compared
to the associated level limit setpoint (adjustable in the ICS
cabinets).

b) If actual level is less than the high level setpoint (operating
range) and greater than the low level setpoint (startup
range), the flow error signal will be passed unchanged.
However, if level exceeds either limit, the output of the
associated level limit circuit will become the controlling
signal until level is returned to the allowable band or the
flow error signal becomes the larger signal in the required
direction of change.

OTSG Level Controlling Signal

Within Allowable Flow Error
Range
Above High Level High Level Limit Circuit or Flow
Limit Error (Whichever Is the Larger

Negative)
Below Low Level Low Level Limit Circuit or Flow
Limit Error (Whichever Is the Larger

Positive)

c) The high and low level limits are two separate auctioneer
modules.

1) The low level limiter is located downstream of the
high level limit to ensure a minimum OTSG level is
maintained in the event of a failure of the operating
range input to the high level limit.

13. Feedwater Pump and Valve Control
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a) The flow error signal from the level limit circuits is used to
control either the feedwater valves or pumps depending on
plant conditions. This can best be explained by following
the sequence of events during a plant startup.

b) During reactor startup OTSG level is maintained at the low
level limit by the level limit circuits. The error signal
generated is used to position the startup feedwater control
valve. During this time the feedwater pumps are
controlling on a AP signal which is used to modify the
feedforward demand sent to the main feedwater pump from
the loop feedwater master.

c) The controlling AP is either the AP across the pumps
associated feedwater valves or the lowest AP across either
train. For example:

1) For "A" main feedwater pump to be controlled by
the "A" loop delta pressure across "A" main block
valve (MBV):

* A Crossover valve FWY-28 must be closed,
and

* The "A" MBV must be closed.

2) For "A" main feedwater pump to be controlled by
the lowest selected feedwater loop delta pressure:

* The "A" MBV must be closed, and

* The "B" MBV must be closed, and

* Crossover valve FWV-28 is not closed.

3) The crossover valve will automatically open when a
main feedwater pump is tripped, but can only be
closed by the operator or EFIC.

d) During the time that the feedwater pumps are controlling
on delta pressure the feedwater flow error signal is input to
a proportional and integral control circuit for the startup
and low load control valves. The integral portion will
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convert the error signal to a position demand that will
maintain valve position when flow error is zero. With an
increasing demand signal the valves will respond as
follows:

1) The startup control valve will begin to open first
and will ramp open to control flow.

2) When the startup control valve reaches the 80%
open position (as determined by a limit switch on
the valve), the low load block valve will open. The
low load block will close if the startup control valve
should subsequently close to the 50% open position.

3) When the startup control valve reaches g90% open
(as determined by feedwater demand on the control
modules and not actual valve position) the low load
control valve will begin to ramp open along with
the startup control valve until the startup control
valve reaches its full open position.

4) Once the startup control valve is full open, flow will
be controlled by the low load control valve until
either the flow error signal is swapped to the
feedwater pumps or demand is decreased below the
point at which the startup valve begins to close.

e) This mode of operation will continue until the loop
feedwater demand reaches 50%. (This demand signal is
read on the output of the loop feedwater master hand/auto
station). At 50% demand, the main block valve will
receive an open signal provided:

1) Both main feedwater pumps are in service, and

2) Crossover valve FWV-28 is closed, and

3) The reactor is not tripped.

f) When the main block valve leaves its closed seat the
following actions will occur simultaneously:

1) The main block valve will pulse open for the first
15% of travel and then drive full open. If the
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ENCLOSURE 3
(Page 4 of 5)

Supplemental Information for ICS Stations

"STM GEN A(B) START UP FW VLV" and "STM GEN A(B) LOW LOAD FW VLV"
Operator controlled input(s) for Considerations:
nulling errors

NOTE: Depending on plant conditions, it may not be possible to

null out "SUCV" and "LLCV" errors.

"STM GEN A(B) FW DEMAND" station
(in manual MBV Closed):
Raising the associated train toggle
switch lowers the indicated %.

NOTE: Depending on plant conditions
it may not be possible to null out
"SUCV" and "LLCV" errors.

The associated train SUCV, LLCV,
and FW Loop Master should be in
manual before beginning to transfer
the "SUCV" and "LLCV" to auto.

IF the associated train "LLBV" is
Open,
THEN the "LLCV" must be transferred
to auto first.

IF the associated train "LLBV" is
Closed,
THEN the "SUCV" must transferred to
auto first.

To monitor "SUCV" error in "MEAS-
VAR" the associated train "LLCV"
must be in auto.

The "LLCV" should ramp open when
it's associated "SUCV" is > 90%
demand.

Opening the "SUCV" to > 80% will
open it's associated "LLBV" (in
auto).

Closing the "SUCV" to < 50% will
close its associated "LLBV" (in
auto).

IF the associated train MBV is
open,
THEN the "SUCV" should be fully
open and the "LLCV" should be at 90
to 100% open.

OP-504 Rev. 25 Page 23
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1. 4-69 002/ 4//0590402001/ 056K1.03/ 2.6/2.6/ 33-[1]/

Which of the following describes the direct signal that decreases condensate flow
demand on a loss of one MFW pump at 80% power?

A. A signal from the deaerator high level interlock.

B. A runback signal from the ULD sub-section of the ICS.

C. A signal that compares existing CD flow with FW flow and hotwell level.

vD. A signal that compares existing CD flow with FW flow and deaerator
level.

Reasons:

A. This interlock will trip all running CDPs, not lower CD demand.

B. A runback will be in effect however there is no direct signal to condensate
to lower demand.

C. FW flow and CD flow are compared to modifly condensate demand. Hotwell
level will increase but this will only modify the position of CDV-88, not
actual CD demand.

This question also addressed K/A #'s 056K6.03 2.1/2.4, 059K1.01 2.3/2.3;
Unmodified repeat question from LOI 99-01 program; NRCN
KEY WORDS:
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3. As the output of the pump controller is adjusted, a varying voltage
is applied to the electromagnetic coils on the pump shaft through a
set of carbon brushes and slip rings. This causes a change in the
magnetic field strength between the motor and pump shafts,
resulting in a change in the pump shaft rotational speed. If the
controller output is decreased sufficiently, coupling between the
pump and motor shafts will be lost and the pump will no longer
provide condensate flow.

4. There are three condensate pump coupling control cabinets located
on the 95' elevation of the Turbine Building on the north end of
the condensers. The two outside cabinets are designated as the
normal controls for its respective condensate purnp. The center
cabinet is a spare coupling controller and may be selected for use
on either condensate pump. A switch, mounted on the spare
controller cabinet is used to select the "A" or "B" condensate
pump to the spare controller.

5. Condensate Pump/Deaerator Level Control (Figure 4, Figure 5)

a) The condensate pumps are normally operated from the
Main Control Room. Control may also be selected, using a
LOCAL-REMOTE selector switch to local control station
located by the pumps. When control is selected to the Main
Control Room, the local start pushbutton is disabled. The
local stop pushbutton should be functional at all times.

b) The pump control switches are located on the turbine
control section of the Main Control Board. There is a white
permissive light located on the control switch for each
condensate pump, which will be on when the deaerator
level is below 13' 6-1/2" (normal operating level is 1 1'-3").
Deaerator level must be less than 13' 6-1/2" for starting the
condensate pumps. In addition, if the condensate pumps are
running and deaerator level rises above 13' 6-1/2", both
condensate pumps will receive a trip signal and will be
prevented from being started until the level is below the
setpoint. The purpose for this interlock is to prevent
overfilling the deaerator and backing up water into the
extraction steam lines and the turbine.

c) After a condensate pump is started, its speed may be
controlled in manual from its Bailey HAND/AUTO control

Page 17 of 46
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONDENSATE AND CONDENSATE HEATER DRAINS/VENTS

station using the RAISE-LOWER toggle switch. Each
pump has an individual control station, and there is a
master control station for either or both pumps.

d) When the individual control stations are placed in AUTO,
control of the pump(s) is transferred to the master station.
If the master station is in HAND, the condensate pumps
may be controlled using the RAISE-LOWER toggle
switches.

e) The CDP-IB control station has a bias control that is
adjustable by the operator. This control allows the operator
to adjust the control signal going to the "B" pump coupling
controller to either increase or decrease the demand signal
coming from the master station.

1) This feature is used only when both pumps are
running. It allows the operator to compensate for
any differences between the pumps and/or coupling
characteristics in order to balance the load between
the two pumps.

f) When the master station is placed in AUTO, the automatic
control system will control the condensate pumps to
maintain the deaerator level at setpoint as follows:

1) Actual deaerator level is compared to setpoint
(selected by the operator on the condensate pump
master control station). Any difference between
actual level and setpoint will generate a level error
signal.

2) Downstream of the level comparison circuit,
signals are fed into the control system from
feedwater flow. These signals will modify the level
error signal, causing condensate flow to be adjusted
to compensate for any changes in feedwater flow.
This anticipatory circuit limits the amount the
deaerator level will vary from setpoint during
transient conditions.

3) The modified error signal is then compared to actual
condensate flow. Any resultant difference is
supplied as an increased or decreased condensate

Page 18 of 46
OPS-4-69-LP Rev. 1



Wednesday, June 21, 2000 @ 08:46 AM SRO.BNK Page: 1

1. 5-14 002/11/ 4-57/ 0080402012/ G2.4.1/ 4.3/ 4.6/ 33-2/3/
The following plant conditions exist:

- A controlled plant shutdown is in progress due to a shaft failure of RWP-2A.
- The reactor is critical with RCS temperature at 5450 F
- PZR level is 95"
- The SPO reports that CWTS-2 is completely clogged with debris and will not

start and the flume water level is almost empty.

Based on these conditions, which of the following actions should be performed and
what is the reason for performing the action?

A. Continue the shutdown and inform maintenance of the problem.
Redundant equipment is available to compensate for CWTS-2 fouling,

B. Trip the reactor and initiate EFIC due to the loss of Circulating Water
cooling to the Condenser.

C. The reactor should be tripped due to pressurizer level being under 100
inches.

VD. The reactor should be tripped due to a loss of Nuclear Services Raw
Water flow.

Reasons:

A. This failure will render RWP-1 and RWP-2B inoperable. No redundant
equipment is available to supply SW RW, therefore the reactor should be
tripped.

B. CW cooling is not affected by this failure.

C. During a plant startup or shutdown PZR level is allowed to be less than 100
inches without tripping the reactor.

AI-505 Enclosure 1
NRCN
Wording modified to equalize distractor length but counted as unmodified repeat
question from LOI 99-01 program.
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ENCLOSURE 1
(Page 1 of 3)

LICENSED OPERATOR and STA MEMORY ITEMS

1.0 Items from APs and EOPs

1.1 EOP and AP Entry Conditions.

1.2 EOP and AP Immediate Actions (EOP-02, EOP-03, AP-660).

1.3 Applicability of EOP-1 3 Rules.

1.4 Expected response and position of equipment affected by an automatic
and manual actuation of Main Steam Line Isolation, Main Feedwater
Isolation, and Emergency Feedwater Actuation.

2.0 Reactor Trip Requirements

2.1 Initiate a manual Reactor trip if any RPS trip setpoints are exceeded:

* Rx power is 2 104.9%

* RCS Thot is 2 6181F

* RCS PRESS is 2 2355 psig

|* RCS PRESS is < 1900 psig

* RCS PRESS is below the variable PRESS/TEMP curve
P < (11.59 X Th) - 5037.8 psig

* RB PRESS is 2 4 psig

* < 3 RCPs are operating

|* Rx power and imbalance are outside the limits of the RPS axial
imbalance curve

* Turbine trip at 2 45% FP

* Both MFWPs trip at 2 20% FP

AI-505 Rev. 7 Page 28



ENCLOSURE 1
(Page 2 of 3)

LICENSED OPERATOR and STA MEMORY ITEMS (Cont'd)

2.2 Initiate a manual reactor trip if any of the following conditions exist:

* Multiple CRDM stator temperatures 2 1 80OF

* SW surge tank is < 2 feet

* SW flow is lost AND can NOT be restored

* SW RW flow is lost AND can NOT be restored

* Pressurizer level is < 100" and a plant startup or shutdown is not in
progress

* RCS leakage is greater than NORMAL MAKEUP CAPABILITY
(except OTSG tube rupture)

* Two or more MSIVs are closed and Rx critical

2.3 Initiate manual actuations, if any of the following parameters exist
without an automatic actuation present:

* High PRESS Injection RCS PRESS Low < 1625 psig

* Low PRESS Injection RCS PRESS < 500 psig

* Reactor Bldg. Isolation and Cooling Reactor Bldg. PRESS 2 4 psig

* Reactor Bldg. Spray RB PRESS 2 30 psig

* MFW and MS Isolation OTSG PRESS < 600 psig

* Emergency Feedwater Initiation:

- Both MFWPs tripped and RPS not in Shutdown Bypass

- OTSG Level Low-Low

- OTSG PRESS Low < 600 psig

- ALL RCPs Tripped

- ES A and B Actuation

- AMSAC (FW flow < 17% and Rx power > 50%)

AI-505 Rev. 7 Page 29
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Wednesday, June 21, 2000 is 11:22 AM SRO.BNK Page: I

I I 1. 4-52 004/ 3/ / 0040402005/ 004A1.06/ 3.0/ 3.2/11-2131

The Make-up Tank (MUI) low pressure alarm has just actuated with the level at
80 inches. Which of the following is the required pressure to operate in the
preferred region without receiving further MUT alarms?

A.

vB.

C.

D.

15 psig

17 psig

19 psig

21 psig

Reasons:

A. The low pressure alarm is at 3 psig. Raising the pressure to 15
psig is not in the acceptable region.

C. At 19 psig the computer high pressure alarm will be actuated.

D. At 21 psig both the computer and annunciator high pressure alarms will be
actuated.

Provide OP-103B Pages 30-33; Unmodified repeat question from LOI 99-01
program; NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re
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3.0 PERSONNEL INDOCTRINATION

DESCRIPTION I VALUE

3.1 SETPOINTS

Makeup Tank3.1.1

a. MUT High Level Alarm
b. MUT Low Level Alarm
c. MUT Low-Low Level

Interlock
d. MUT Low-Low Level

Interlock and Alarm
e. MUT High Temperature

Alarm
f. MUT Low Temperature

Alarm
g. MUT High Pressure

Alarm

100 inches
55 inches
21 inches positions MUV-112 to MUT

18 inches opens MUV-58 and MUV-73

135 F

950F

Refer to curve 8A, 8B or 8C of
OP-103B "Plant Operating Curves"

h. MUT Low Pressure
Alarm

3 PSIG (Advisory only, not an ITS
or design basis alarm)

3.1.2 Makeup Pumps

a. MUP Radial Bearing
High Temp Alarm

b. MUP End Bearing High
Temp Alarm

c. MUP End Gear Bearing
High Temp Alarm

d. MUP End Center
Bearing High Temp
Alarm

e. MUP and Motor Lube
Oil Low Pressure
Alarm

f. MUP Motor Inboard
Bearing High Temp
Alarm

g. MUP Motor Outboard
Bearing High Temp
Alarm

h. MUP Motor Stator High
Temp Alarm

i. MUP Gear Oil Pressure
Low Alarm

1700F

1700F

1650F

1650F

5 PSIG

1800F

1800F

2600F

7 PSIG

OP-402 Rev. 106 Page 3
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

a) The filters are placed in operation or standby using
individual air-operated filter inlet and outlet isolation
valves.

1) The inlet and outlet isolation valves for MUFL-IA
are MUV-96 (inlet) and -91 (outlet). The valves are
operated from the Main Control Room using three
position (CLOSE, NORMAL, OPEN) spring-return
to NORMAL control switches located on the PSA
section of the Main Control Board.

2) The inlet and outlet isolation valves for MUFL-lB
are MUV-97 (inlet) and -90 (outlet). The valves are
operated from the Main Control Room using three
position (CLOSE, NORMAL, OPEN) spring-return
to NORMAL control switches located on the PSA
section of the Main Control Board.

b) The filters are bypassed using motor-operated isolation
valve MUV-100.

1) MUV-100 is operated from the Main Control Room
using a three position (CLOSE, NORMAL, OPEN)
spring-return to NORMAL control switch located
on the PSA section of the Main Control Board.

2) MUV-100 is powered from Reactor MCC 3A2.

4. The maximum allowable flow through each filter is 250 gpm.

P. MAKEUP TANK (MUT-l)

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. During normal operation, letdown is sprayed into the top of the
tank into a hydrogen atmosphere. The water will absorb the
hydrogen, which will combine with any dissolved oxygen in the

Page 32 of 88
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

water when it passes through the high radiation field in the reactor
core. 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
using a three-position (CLOSE, NORMAL, OPEN)
spring return to NORMAL control switch.

c) Tank overpressure protection is provided by relief valve
MUV-139, which is set at 100 psig.

1) Relief valve MUV-137 will provide additional
protection in the event the MU tank is filled solid.
(MUV-139 does not relieve water adequately).
MUV-137 designed to relieve 300 gpm at 120 psig.

d) Hydrogen additions to the tank can be performed using
pressure-regulating valve MUV-491 and MUV-143, or the

Page 33 of 88
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CURVE 8A, 8B, and 8C
(Page.l of 4)

CURVE 8A
MAXIMUM MUT OPERATING PRESSURE vs. LEVEL

(Wide Range)
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CURVE 8A, 8B, and 8C

(Page 2 of 4)

CURVE 8B
MAXIMUM MUT OPERATING PRESSURE vs LEVEL

(Operating Range)
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CURVE 8A, 8B, and 8C

(Page 3 of 4)

CURVE 8C
MAXIMUM MUT OPERATING PRESSURE vs LEVEL

(Preferred Range)
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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

MAKEUP TANK OPERATING PRESSURE AND ALARM LIMITS

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

o 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.

o 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.

o The ACCEPTABLE REGION is below the ANNUNCIATOR ALARM
above '0' psig and encompasses the PREFERRED REGION. It is bounded
by the Low and High Level alarms (55" & 100") respectively.

o Makeup Tank Pressure should be maintained above '0' sig during normal
operating conditions, and during venting evolutions. This will prevent
damage to the MUT during a draw-down from a design basis accident.

MAKEUP TANK OPERATING LEVEL AND ALARM LIMITS

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

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

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

o Operation outside the PREFERRED REGION is acceptable during plant
maneuvering. However, under steady state conditions, efforts should be
made to operate in the PREFERRED REGION.

o The UNACCEPTABLE REGION is on or above the DESIGN LIMIT
curve. Operation in the UNACCEPTABLE REGION shall require an
evaluation in accordance with CP- 1 1, Processing of Precursor Cards for
Corrective Action Program.

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

o The DESIGN LIMIT curve is based on Engineering Calculation
½-' M94-0053, Rev. 5
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Wednesday, June 21, 2000 @ 12:31 PM SRO.BNK Page: I

1. 4-60 005/ 5,7/10020402003/015AK3.03/ 3.7/4.0/ 33-[11/
The following plant conditions exist:

- The plant is at 100% power.
- Seal injection flow has been lost.
- RCP-1B vibrations are in the "action" range on one monitor and in the

"alert" range on another monitor for the same parameter.
- Cooling water leaving RCP-1B is 184° F.
- Thrust bearing temperatures for RCP-1B are 1840 F.

Which of the following actions are required to be taken for the above conditions?

,A. Trip RCP-1B immediately.

B. Secure RCP-1B after reducing power to 95%.

C. Notify Engineering and continue to monitor the pump.

D. Start available lift oil pumps for RCP-IB and notify engineering.

Reasons:

B. This is the correct action for high vibration reading on two monitors on the
same parameter; however the high cooling water temperature response
overrides this action.

C. This is the correct action for vibration in the alert range; however the high
cooling water temperature response overrides this action.

D. This is the required action for thrust bearing temperatures greater than
185° F and is not required at this time.

OP-302 Step 3.2.11
Unmodified repeat question from LOI 99-01 program.
NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initia/Re System
5,7 | |0020402003 15AK3.03 k.7 k.0 k3-[l] I
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1.0 PURPOSE

1.1 To provide instructions for Startup and Shutdown of Reactor Coolant
Pumps (RCPs).

1.2 To provide instructions for adjustment of seal injection flows and
the determination of controlled bleed-off flows.

1.3 To provide instructions for RCP operation under the following
abnormal conditions:

o High seal temperatures
o High seal leakage
o High/Low seal injection flow
o Low SW flow
o High/Low vibration

1.4 To provide instructions for restoration of RCP Services, (seal
injection and SW flow).

1.5 To provide instructions for abnormal RCP thrust bearing
temperatures.

OP-302 Rev. 46 Page 1



3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT I BASIS

3.2.7 RCP may be started three o Prevent motor damage due to
successive times from overheating windings
ambient conditions or two
successive times from
operating conditions
(Additional starts may be
allowed if RCP has been
running for 25 minutes or
shutdown for 2.5 Hrs)

3.2.8 Seal Injection Flow Control o Prevent seal damage on restoration
Valve MUV-16 should be of Seal Injection Flow
closed if seal injection is
lost and then gradually
restored to 8 - 10 gpm/pump
per Section 4.9

3.2.9 Operation of one RCP at o Prevent reduction of RCPs Seal
system pressures <400 PSIG Lifetimes and increased RCP
should be minimized vibration

3.2.10 Single RCP operation shall o To prevent run times in an area
be minimized to brief that causes increased radial load
periods during transition on pump shafts and reduced
onto and off of Decay Heat performance of hydrostatic bearing
Removal

3.2.11 IF RCP cooling water o Indicative of RCP problem and
temperature leaving pump is prevents further damage
> 1800F,
THEN trip affected pump

3.2.12 If for any reason the pump
motor winding heaters are
to be turned off while pump
is shutdown, SW to the air
cooler and upper and lower
bearings must also be
isolated

o Prevents damage from collected
condensation

OP-302 Rev. 46 Page 6



3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT - BASIS

3.2.13 IF thrust bearing Thrust bearing temp > 2500F indicates
temperature exceeds 2500F bearing failure is occurring which
AND the temperature is places excessive axial loading on the
increasing RCP mechanical seal. Rapid and
THEN trip the affected RCP significant seal failure is likely if

the pump is not secured

3.2.14 If thrust bearing temp Indication of loss of lubrication.
> 1850F, start lift oil Lift oil pump(s) will provide
pump(s). Contact Nuclear additional lubrication to bearing
Plant Technical Support shoes
(NPTS) for evaluation

3.2.15 IF any RCP vibration is in Evaluate RCP performance and initiate
the "Alert" range on any additional monitoring
parameter,
THEN immediately notify
NPTS and continue to
monitor affected RCP

3.2.16 IF any RCP vibration is in Significant pump damage may occur
the "Action" range on a with continued RCP operation
parameter,
AND that same parameter is
in the "Alert" range on
another monitor for that
RCP,
THEN secure affected RCP

3.2.17 IF any RCP has less than
two operable vibration
monitors,
THEN secure the affected
RCP within 30 days,
OR establish temporary
monitoring capabilities

FPC commitment

OP-302 Rev. 46 Page 7
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1. 4-91 002/3,61/0620403007/ 058AA1.03/3.1/3.3/88-[2/3]/
Due to a switching error, both the 'B' and 'D' battery charger's output breakers
have been opened. What is the expected status light indication on the 'B' vital bus
inverter for this condition?

YA. Normal Source Available ON
Battery Source Available ON
Normal Source Supplying Load ON
Battery Supplying Load OFF
In Sync ON

B. Normal Source Available ON
Battery Source Available OFF
Normal Source Supplying Load ON
Battery Supplying Load OFF
In Sync OFF

C. Normal Source Available OFF
Battery Source Available ON
Normal Source Supplying Load OFF
Battery Supplying Load ON
In Sync ON

D. Normal Source Available ON
Battery Source Available OFF
Normal Source Supplying Load ON
Battery Supplying Load OFF
In Sync ON

Reasons:

B., C. & D. Losing the battery chargers supplying the 'B' inverter will not
change the normal status indication due to the battery backup.
Normal indication is listed in choice 'A'.

OPS 4-91 Section 1-4.OA;
K/A #'s 063K1.02 2.7/3.2, 062K1.03 3.5/4.0; Task # 0630403006
Unmodified repeat question from LOI 99-01 program.
NRCN
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 120 VAC VITAL AND REGULATED DISTRIBUTION

1-3.0 SYSTEM FLOWPATHS (Figure 1, Figure 2)

A. VITAL BUS DISTRIBUTION (VBDP-3, -4, -5, -6, -8, -9, -10, AND -11)

1. Each Vital Bus Distribution Panel is normally powered from an ES
MCC through a vital bus inverter (VBIT). Each inverter is also
supplied from a backup DC power source (DPDP-1A or -iB). In
the event of a loss or degradation of the normal input, the inverter
will automatically shift to its DC supply. The output of the inverter
is fed to a Vital Bus Static Transfer Switch, which is also supplied
from an ES MCC through a Voltage Regulating Transformer
(VBTR). The output of the VBXS is then supplied to the VBDP.

B. REGULATED DISTRIBUTION PANELS (VBDP-12 THRU -15)

1. Each Regulated Distribution Panel is powered from an ES MCC
through a Power Supply Transformer (step-down transformer) and
a Power Supply Solatron (voltage regulating transformer).

C. REGULATED INSTRUMENT BUS DISTRIBUTION (VBDP-1 AND
-2)

1. Each regulated instrument bus is directly feed from a non safety-
related bus (RX MCC) through a voltage regulating transformer.
No backup power supply is provided for these buses.

D. COMPUTER BUS DISTRIBUTION (VBDP-7)

1. The computer bus is supplied from a RX MCC through an inverter
that can also be supplied from the non safety-related DC
distribution panel DPDP-1 C. The output of the inverter is supplied
to the bus through manual transfer switch. The alternate supply to
the transfer switch is a RX MCC through a Power Supply
Transformer and a Power Supply Solatron.

1-4.0 MAJOR COMPONENT DESCRIPTION

A. VITAL BUS INVERTERS (VBIT-1A THRU -lD)
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 120 VAC VITAL AND REGULATED DISTRIBUTION

1. The four dual input vital bus inverters are located on the 108'
elevation of the control complex in the "A" and "B" inverter
rooms.

2. Each inverter is supplied with a 3-phase 480 VAC input from an
ES MCC and a 125 VDC input from safety related DC distribution
panel DPDP-1A or -lB. The DC system input to the inverter is
filtered to reduce incoming ripples, spikes and surges that could
effect inverter operation.

a) With the associated ES MCC breaker closed, the white
"Normal Source Available" light on the inverter should be
illuminated.

b) With the associated DPDP switch closed, the white
"Battery Source Available" light on the inverter should be
illuminated.

3. The inverters are designed to maintain an output voltage of 120 +
2% VAC with a frequency regulation of 60 Hz + 1/2%.

4. Inverter Operation (Figure 3)

a) The 3-phase ES 480 VAC supply to the inverter is stepped
down by an internal transformer to 120 VAC and input to
a full wave rectifier circuit. The rectifier circuit contains
silicon controlled rectifiers (SCRs), which are turned on
and off (fired) to create a stable DC output from the circuit.

1) Rectifier output voltage is compared with an
internally adjustable setpoint, and the SCR firing
interval is automatically adjusted as required to
ensure that the DC output voltage from the rectifier
is greater than the voltage being supplied to the
inverter from the DC distribution system.

2) Maintaining the rectifier output voltage higher than
the DC input ensures that the station batteries and/or
battery chargers do not supply the vital buses under
normal operating conditions.

b) The output of the rectifier and the input from the DC
distribution system are sent to a high auctioneer circuit.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 120 VAC VITAL AND REGULATED DISTRIBUTION

1) The output of the auctioneer is the normally higher
voltage input from the rectifier. If this input fails,
or degrades to the point that the DC system input to
the auctioneer is greater than the input from the
rectifier, the auctioneer output will shift to the DC
system.

* Due to the normally higher voltage output
from the rectifier, the green "Normal Source
Input" light on the inverter should be
illuminated.

* If the normal input from the rectifier fails or
degrades to the point where the battery
charger voltage output is greater than the
rectifier, the red "Battery Source Input" light
on the inverter will illuminate and the
battery input meter will indicate load
current.

c) The inverters are equipped with time delay relays to
prevent unnecessary shifting of the inverters between their
480VAC and 125VDC supplies during short duration
voltage transients such as those that occur during block
loading of the emergency diesel generators.

* If an inverter senses a decrease in its normal
supply voltage, it will shift to the 125VDC
supply and remain there until normal power
has been restored for >85 seconds.

d) The output of the high auctioneering circuit enters a power
switching circuit. The circuit contains an oscillator which
alternately reverses the polarity of the DC input to generate
an AC square wave output. The output frequency is
determined by the rate (frequency) at which the oscillator
gating pulses reverse the polarity of the DC input.

I) Gating pulse frequency is automatically adjusted by
a sync circuit to maintain the proper output
frequency. The sync board compares the frequency
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 120 VAC VITAL AND REGULATED DISTRIBUTION

of the alternate AC source to the frequency of the
output of the power switching circuit and adjusts the
gating frequency to ensure the two frequencies are
matched

2) In the event the alternate AC source and power
switching circuit go out of sync, sync board will
prevent the static transfer switch from operating
except on a loss of voltage.

e) The output from the power switching circuit is applied to a
ferroresonant/harmonic filter transformer. The transformer
improves and filters the output of the power switching
circuit, resulting in an approximate sine wave output to the
static transfer switches.

f) Prior to placing an inverter in service, the electricians are
required to take resistance readings. A reading of 134 ohms
ensures the inverter is at its required minimum operating
temperature of 90'C.

5. Inverter Controls and Indications (Figure 4)

a) Meters

1) Inverter Output (AC Voltage - input to the VBXS)
2) Inverter Output (AC Amperes - input to the VBXS)
3) Inverter Output (AC Hertz - input to the VBXS)
4) Inverter Input (DC Volts - output of the high

auctioneer circuit)
5) DC Input (DC Amperes - output of the rectifier)
6) Battery Input (DC Amperes--from the 125 VDC

system)
7) The Inverter Output (AC Voltage), Inverter Output

(AC Amperes), Inverter Input (DC Volts), and DC
Input meters have MODE, SET, and ADV buttons
on the meter faces. These buttons, which are only
operated by maintenance personnel, are used to
adjust the high and low alarms for each of the
measured parameters.

b) Lights
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 120 VAC VITAL AND REGULATED DISTRIBUTION

1) Precharge AMBER light
2) In Sync GREEN light
3) Battery Supplying Load RED light
4) Normal Source Supplying Load GREEN light
5) Battery Source Available WHITE light
6) Normal Source Available WHITE light

c) Controls

1) CT Short toggle switch - this switch, which is
covered by a protective shield, should always be on
unless maintenance is in progress.

2) Precharge pushbutton - used during startup of the
inverter. When this button is depressed and held the
PRECHARGE light should illuminate within ten
seconds. Depressing this button bypasses the
battery input breaker to the inverter through in-line
resistors and capacitors, resulting in reduced DC
voltage and current inputs to minimize inrush
current. Once the PRECHARGE light is lit the
operator has a 5-10 second time permissive to close
the DC input breaker.

3) Battery Input Breaker

4) AC Input Breaker

5) Inverter Output Breaker

d) A loss of inverter output, along with multiple alarms, will
extinguish the respective "Inverter Available" white status
light located on the MCB.

B. VOLTAGE REGULATING TRANSFORMERS (VBTR-4A THRU -4D)

1 . VBTR-4A thru -4D are single-phase step-down regulating
transformers fed from 480V ES MCCs. The transformers supply
the "alternate ac source input" to the static transfer switches. Each
transformer is fed from the same ES train as its associated inverter
but from a different MCC. The transformers are located on the
124' elevation of the control complex in their respective EFIC
rooms.
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Wednesday, June 21, 2000 @ 12:38 PM RO.BNK Page: I

a 1. 4-68 002/4/ / 0590402001/ 059K4.16/3.1/ 3.2/ 33-[1]/
Which of the following conditions will cause an automatic trip of both Main
Feedwater Pumps (FWP-2A & 2B) with the plant at 80% power?

vA. Deaerator level of two feet.

B. Both suction valves are 75% open.

C. Lube oil pressure of < 5 psig on one pressure switch.

D. "A" OTSG pressure < 600 psig.

Reasons:

B. Both suction valves 75% closed will trip both pumps.

C. Requires two of three pressure switches < 5 psig.

D. At this power level low "A" OTSG pressure will only trip the "A" MFWP.

OP-605 step 3.1.2; Unmodified repeat question from LOI 99-01 program;
NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/R
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3.0 PERSONNEL INDOCTRINATION

DESCRIPTION I itAl liI
- - -- -- - - - P%& L-

3.1

3.1.1

SETPOINTS [NOCS 096029]

FW Booster Pump Trip SetRoints

Low Lube Oil Pressure
Ground Overcurrent
Phase Overcurrent
Bus Undervoltage
FWV-1 & FWV-2 not full open
Low Deaerator Level

o --< 4 PSIG

o < 2 FT -10 IN

o < S PSIG on 2/3 pressure switches
3.1.2 MFWP Trip SetRoints

Low Lube Oil Pressure
Turbine Overspeed
Loss of Tripping Power to
Trip Relay
Loss of Both FW Booster
Pumps
FWV-14 or FWV-15 are 75%
Closed
Missing Speed Signal Trip
MF Isolation Actuation by
FIC

0 -< 5 PSIG on 2/3 pressure switches
0 5,555 RPM

o < 100 RPM

3.1.3 MFWP Minimum Speed Setting o 3000 RPM
(ICS)

3.1.4 MFWP Turbine High Exhaust Alarms

Pressure
Temperature

0
0

0 PSIG
230'F

OP-605 Rev. 79 Page 3



4.6 MAIN FWP OPERATION (SHUTDOWN) (CAT.1)

ACTIONS I DFTATLS

NOTE: When Main FW Isolation Main FW
the "BOTH" position, both Main

Pump Trip switches are placed in
FWPs will trip if either

generator causes an MFW/MSL isolation.

4.6.1 IF FWV-28 will be OPENED,
THEN ENSURE EFIC Channel
A/B Main FW Isolation Main
FW Pump Trip key switches
are in the "BOTH" position

0
0

0

0

OBTAIN keys from NSS/NSM
ENSURE EFIC Channel "A"
Main FW Isolation Main FW
Pump Trip switch in "BOTH"
position. Located in CRD
room, cabinet RR3A
ENSURE EFIC Channel "B"
Main FW Isolation Main FW
Pump Trip switch in "BOTH"
position. Located in "B"
EFIC room, cabinet RR5B1
REMOVE and RETURN keys to
NSS/NSM

Initial/Date

X 4.6.2 IF both MFWPs are operating
and one is required to be
shutdown,
THEN ENSURE FWV-28 is OPEN

o FWV-28 OPEN

Initial/Date

4.6.3 LOWER MFWP Turbine to
z3,000 RPM using Bailey
Control Station

o REFER TO OP-504

Initial/Date

OP-60S Rev. 79 Page 42



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

1. FWV-22 and -23 are motor operated stop-check valves located on
the 119' elevation of the Turbine Building near the main FW pump
lube oil reservoirs.

2. FWV-22 and FWV-23 are powered from 480V Turbine MCC 3A
and 480V Turbine MCC 3B, respectively.

3. The valves are normally operated from the ICS section of the Main
Control Board using three position (CLOSE, NORMAL, OPEN)
spring return to NORMAL control switches.

a) The valves can also be operated using OPEN, CLOSE, and
STOP push buttons at their associated MCCs.

Q. MAIN FEEDWATER PUMP DISCHARGE CROSSTIE VALVE (FWV-
28)

1. FWV-28 is a motor-operated gate valve located below the grate on
the 119' elevation of the Turbine Building near the FW pump lube
oil reservoirs. The valve is powered from 480V ES MCC 3B 1.

2. FWV-28 is used to cross connect the FW pump discharge headers
when operating a single feedwater pump below 50 % power.

3. FWV-28 is normally operated from the ICS section of the Main
Control Board using a three position (CLOSE, NORMAL, OPEN)
maintain position control switch.

a) The valve can be controlled from its MCC using OPEN,
CLOSE, and STOP push buttons.

4. Interlocks:

a) If less than two main FW pumps are running, FWV-28
receives an open signal.

b) If FWV-28 is opened when the main FW block valves are
open, the main FW block valves will get a close signal.

c) FWV-28 will close on a main FW isolation (MFWI)
actuation.

Page 36 of 97
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Wednesday, June 21, 2000 @ 12:55 PM RO%..BNK Page: I

.4-75 001/7/ /0750402002/ 075A2.03/ 2.512.7133-[1]/
The following plant conditions exist:

- The plant is at 55% power.
- "A" Circulating Water Pump (CWP-1A) is out of service for bearing replacement.

Which of the following describes the expected plant response and/or operator
actions required if the CWP-1B were to trip?

A. With the plant at 55% power the remaining two CWPs are sufficient. No
additional operator actions are required.

,B. The operator should immediately trip the turbine and enter EOP-2,
Vital System Status Verification.

C. The operator should enter AP-510, Rapid Power Reduction, reduce power
to < 45% then enter AP-660, Turbine Trip, and trip the turbine.

D. The operator should immediately trip the turbine, enter EOP-2 and
ensure the ADVs for the 'A' OTSG are controlling due to the loss of CWP
interlock closing the 'A' OTSG turbine bypass valves.

Reasons:

A. & C. OP-604 requires an immediate turbine trip for this condition.

D. This interlock requires a loss of all four CWPs.

OP-604 Limit & Precautions; K/A #'s 075K3.02 2.1/2.4, 075A2.02 2.5/2.7; Task #
1190402001; Unmodified repeat question from LOI 99-01 program; NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re Sys
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3.2 LIMITS AND PRECAUTIONS (Cont'd)

.IMIT I BASIS
A.. s,. . ..... ,I

3.2.7 With unit load < 30%
(;260 MWe), Condenser
Vacuum must be maintained
< 3.5 in-Hg Absolute (> 26.5 in-
Hg Vacuum)

o Preclude Turbine Blade Damage
o Westinghouse Letter FPG 92-872

OR

With unit load > 30%,
Condenser Vacuum must be
maintained < 5.5 in-Hg Absolute
(> 24.5 in-Hg Vacuum)

IF vacuum cannot be maintained
within limits,
AND Reactor Power is below
the anticipatory trip setpoint
(< 45%),
THEN immediately trip the
Turbine.

IF vacuum cannot be maintained
within limits,
AND Reactor Power is above
the anticipatory trip setpoint
(< 45%),
THEN immediately reduce
Reactor Power below the
anticipatory trip setpoint and trip
the Turbine within 5 minutes of
exceeding condenser vacuum
limits

3.2.8 IF 1 waterbox is already out of
service
AND the other waterbox on the
same side is suddenly lost (e.g.,
CWP trips),
THEN immediately trip the
turbine

NPTS recommendations
(IOC,NPTS96-0 140)

I

OP-604 Rev. 40 Page 6



Wednesday, June 21, 2000 @ 0 1:03 PM SRO.BNK Page: I

1. 4-81 001/4//0780402007/065AA1.02/2.6/2.8/33-[iJ/

The following sequence of events have occurred:

- Instrument Air (IA) pressure dropped to 70 psig.
- The air leak is then isolated.
- Air pressure recovers to 110 psig.

Which of the following describes the response of IAV-30 and required operator
actions(s), if any, to this sequence of events?

A. IAV-30 will close and automatically open when IA pressure increases
above 80 psig.

B. IAV-30 will open and automatically close when IA pressure increases
above 80 psig.

VC. IAV-30 will close and must be manually reset and opened when IA
pressure increases above 80 psig.

D. IAV-30 will open and must be manually reset and closed when IA
pressure increases above 80 psig.

Reasons:

A. IAV-30 will not automatically open.

B & D IAV-30 closes at less than 80 psig.

OP-411 Steps 3.1.6 & 4.1.6
Unmodified repeat question from LOI 99-01 program.
NRCN
KEY WORDS:
U

W

objective

ANSWERS:

Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re
I780402007 65AA1.02 _ .6 2.8 h3-[1] l

Version Answers:
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INSTRUMENT AND STATION AIR SYSTEM

11. The second method of control is the fixed cycle program, this
program utilizes a timer for its operation. The fixed cycle has one
tower in service and the other tower in a purge condition, this
results in a constant 180 SCFM air load. Therefore, the AMLOC
control is the preferred method of control.

I. FILTERS IAFL-2A/B and 3A/B

1. The two prefilters (IAFL-2A/B) are located on the inlet of IADR-2
and will pass 1200 SCFM with a 1.0 psi pressure drop when clean.

a) The filters contain a five micron cartridge and have a float
operated drain valve to remove moisture.

2. The two post filters (IAFL-3A/B) contain a one micron cartridge
and will pass 1200 SCFM of air with a 1 psi pressure drop.

3. As with the prefilters, moisture is removed by a drain trap.

4. With IADR-2 the pre and post air filters are used to filter the air.
The piping was routed so that the filters serve both air dryers, this
effectively places the air dryers in parallel.

J. AIR RECEIVERS IAT-3A, 3B. 3C AND IAT-4

1. The air system uses four air receivers. Three of these receivers,
IAT-3A, 3B, and 3C are tied together at their discharge. IAT 4 is
tied to the air system at the discharge of IADR-2.

2. The receivers have an 87 cubic foot capacity each, and a vinyl liner
for corrosion protection.

3. The receivers act as a surge volume to minimize pressure
variations in the system.

4. Condensation collected within the IA receivers is automatically
drained via the automatic drain valves.

K. IAV-30

1. IAV-30 is the crosstie valve that allows air to pass freely to the
Station Air System.

Page 24 of 39
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INSTRUMENT AND STATION AIR SYSTEM

2. If system air pressure falls to 80 psig (IA-3-PS), IAV-30 will
automatically close to separate the two systems.

3. On a loss of power (DPDP 4B fuse #3 125 VDC) IAV-30 will
close.

4. Once all air pressure is depleted in the air systems IAV-30 will fail
open due to the physical construction of the valve.

5. SAV-6 is a check valve around IAV-30 which allows air to pass
from the Station Air System to the Instrument Air System. This is
important for leak isolation.

a) If the leak is in the Station air system when pressure goes
below 80 psig IAV-30 will isolate the two systems, and
identify the leak is in the Station air system.

b) If the leak is in the Instrument air system then the bypass
flow will try to maintain the Instrument air system using
the Backup Air Supply.

L. BACKUP AIR SUPPLY

1. A backup air supply is provided in the form of high pressure
(approximately 2400 psig). bottles, (Sixty four) each containing
approximately 300 cubic feet of breathing quality air at
atmospheric pressure, are manifolded together such that, under a
loss of compressor scenario, pressure control valve SAV-647 will
provide up to 500 SCFM air for approximately 30 minutes. The
pressure control manifold and high pressure bottles are located on
the North wall of the Turbine Building at the 95" elevation and
connect to the station Air System. In the event of a loss of
Instrument Air these bottles can supply the IA System through
SAV-6.

Page 25 of 39
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3.0 PERSONNEL INDOCTRINATION

DESCRIPTION | VALUE

3.1 SETPOINTS

3.1.1 IAP-3A/3B/3C pre-load start Seal air pressure > 6 psig
interlock

3.1.2 Instrument Air Compressor
(IAP-3A/3B/3C) Alarms * First stage high air temperature 120'F

* Second stage high air temperature 120'F
* Low oil pressure 10 psig
* High oil temperature 170'F
* Low oil temperature 40'F
* First stage high vibration 0.65 mils

3.1.3 Instrument Air Compressor
(IAP-3A/3B/3C) Trips * First stage high air temperature 1250 F

* Second stage high air temperature 1250F
* Low oil pressure 8 psig
* High oil temperature 180'F
* Low oil temperature 350F
* First stage high vibration 0.85 mils
* Low seal air pressure 6 psig

3.1.4 Instrument Air System High 200 F
Dew Point Alarm

3.1.5 IAV-30, IA/SA Crosstie Auto 80 psig
Isolation valve Auto Closes

3.1.6 Back up air supply control
valve open

I
85 psig decreasing

OP-41 1 Rev. 68 Page 4



3.1 SETPOINTS (Cont'd)

DESCRIPTION I VALUE

3.1.7 Instrument Air Low Pressure 90 psig
Alarm

3.1.8 Station Air Low Pressure
Alarm 90 psig

3.1.9 First Lag Instrument Air 105 psig
Compressor (IAP-3A/3B/3C)
Auto Start

3.1.10 Second Lag Instrument Air
Compressor (IAP-3A/3B/3C) 100 psig
Auto Start

3.1.11 IAP-4 Diesel Air Compressor 90 psig
Autostart

3.1.12 Back Up air supply is stored in
a bank of high pressure 2400
psig cylinders

Pressure < 2250 psig
Restore pressure to 2400 psig

OP-41 1 Rev. 68 Page 5



4.1 SYSTEM START-UP (CAT. 1) (Cont'd)

ACTIONS I DETAILS

4.1.6 WHEN Instrument Air
pressure,
AND Station Air pressure are
> 80 psig,
THEN OPEN IAV-30,
IA/SA Crosstie Auto Isolation
valve

OPEN IAV-30, IA/SA Crosstie Auto Isolation
valve by moving the local control switch from
"AUTO" to "CLOSE" and then back to
"AUTO"

Initial/Date

4.1.7 ENSURE IADR-2 is in service ACDP-30 # 18 closed

SELECT IADR-2 local switch to ON

Initial/Date

4.1.8 RESTORE Instrument Air to
all required components

1. RESTORE Instrument Air to system and
check for proper operation

2. RESET valve air fail resets on MCB as

required

_ FWY-37

_ FWV-38

_ FWV-39

_ FWV-40

MUV-16

_MUV-31

MUV-51
/

Initial/Date

OP-411 Rev. 68 Page 8



4.5 RESTORATION FROM AP-470, LOSS OF I.A. (CAT. 1) [NOCS 062804]

ACTIONS | DETAILS

4.5.1 RESET Air Locks DEPRESS the following pushbuttons:

MUV-16 Air Fail Reset

MUV-31 Air Fail Reset

MUV-51 Air Fail Reset

FWV-37 Air Fail Reset

FWV-38 Air Fail Reset

FWV-39 Air Fail Reset

FWV-40 Air Fail Reset
l

Initial/Date

4.5.2 IF IAV 30, IA/SA Cross-tie RESET IAV-30, WSA Crosstie Auto
Auto Isolation valve has Isolation valve:
isolated,
THEN PERFORM the 1. _ PLACE IAV-30 local control switch to

following: CLOSE

2. _ PLACE IAV-30 local control switch to
AUTO

Initial/Date

OP-411 Rev. 68 Page 48
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1. 4-91 001/ 8/ OPS 5-01/0620402017/ 057AA1.01l 3.7/3.7/11-[213]1
With the plant in Mode 1, the following sequence of events has occurred:

- A failure in the 'A' inverter (VBIT-1A) has caused its transfer switches
(VBXS-1A and VBXS-3A) to automatically swap to the alternate power supplies.

- Operations manually bypasses the inverter and transfer switches to assist
troubleshooting activities.

- Electricians replace a circuit board and report that the inverter is functioning
properly and ready to supply the vital buses.

Prior to re-alignment of the inverter and transfer switches which of the following
describes the operability condition for this equipment?

A. The vital buses and inverter are operable.

B. The vital buses and inverter are inoperable.

ftC. The vital buses are operable but the inverter is inoperable until the
transfer switches are placed back in service.

D. The inverter is operable but the vital buses are inoperable until the
transfer switches are placed back in service.

Reasons:

A. The inverter is not operable until it is supplying the vital buses.

B. The vital buses are operable because they are energized to their proper
voltages.

D. The inverter is not operable until it is supplying the vital buses.

Provide; TS 3.8.7 & 3.8.9; K/A #'s 062K4.10 3.1/3.5, 062A3.04 2.7/2.9; Task #
1190302001; Unmodified repeat question from LOI 99-01 program.
NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System

OPS 5-01 h620402017 |57AA1.01 |.7 13.7 |11-[2/3] 1
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters -Operating

LCO 3.8.7 Two Train A and two Train B inverters shall be OPERABLE.

---------------------------- NOTE----------------------------
Two inverters may be disconnected from their associated DC
bus for < 24 hours to perform an equalizing charge on their
associated common battery, provided:

a. The associated AC vital buses are energized; and

b. Both AC vital buses for the other train are energized
from their associated OPERABLE inverters.

…___________________________________________________________

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two inverters ------------ NOTE-------------
on one train Enter applicable Conditions
inoperable. and Required Actions of

LCO 3.8.9, "Distribution
Systems-Operating," when any
AC vital bus is de-energized.

A.1 Restore inverter(s) 7 days
to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

Crystal River Unit 3 3.8-27 Amendment No. 149



Inverters-Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage, frequency, 7 days

and alignment to required AC vital buses.

Crystal River Unit 3 3.8-28 Amendment No. 149



Inverters-Operating
B 3.8.7

B 3.8 ELECTRICAL POWER SYSTEMS

*B 3.8.7 Inverters-Operating

BASES

BACKGROUND The inverters are the preferred source of power for the AC

vital buses because of the stability and reliability they

provide by being powered from the 125 VOC battery source.

The function of the inverter is to convert DC electrical

power to AC electrical power, thus providing an

uninterruptible power source (UPS). The 120 VAC vital bus

distribution system is used to supply four separate channels

of 120 volt instrument power to equipment such as the

Nuclear Instrumentation (NI) System, the Engineered

Safeguards Actuation System (ESAS) and the Reactor

Protection System (RPS). Other loads fed by 120 volt vital

AC power include communication equipment, valves and relays

essential to safe plant operation and shutdown.

Each of the four UPS bus sections are supplied through a

dual input inverter (with internal auctioneering circuit),

or a 480 V ES motor control center (MCC) through a

regulating transformer. The dual input static inverters 3A,

3B, 3C, and 3D are normally supplied from a 480 V ES MCC

with an uninterrupted transfer to a 125 V battery source on

loss of normal supply. Static inverters B and D are

normally fed from MCC 3B2 or alternately fed from the B

battery train. Static inverters A and C are normally fed

from MCC 3A1 or alternately from the A battery train. The

power supplied through the regulating transformers to the

UPS buses comes from MCCs 3A2 or 3B1.

I

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and

transient analyses in the FSAR, Chapter 6 (Ref. 1), and

Chapter 14 (Ref; 2), assume Engineered Safeguard systems are

OPERABLE. The DC to AC inverters are designed to provide

the required capacity, capability, redundancy, and

reliability to ensure the availability of necessary power to

the RPS and ESAS instrumentation and controls so that the

fuel, Reactor Coolant System, and containment design limits

are not exceeded. These limits are discussed in more detail

(continued)
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Inverters-Operating
B 3.8.7

BASES

APPLICABLE in the Bases for Section 3.2, Power Distribution Limits;

SAFETY ANALYSES Section 3.4, Reactor Coolant System (RCS); and Section 3.6,

(continued) Containment Systems.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and the design
basis of the plant. This includes maintaining required AC

vital buses OPERABLE during accident conditions in the event
of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power; and

b. A worst-case single failure.

Inverters are a part of the electrical power distribution
system. As such, they satisfy Criterion 3 of the NRC Policy
Statement.

LCO The inverters ensure the availability of AC electrical power
for the components and instrumentation required to shut down

the reactor and maintain it in a safe condition after an -
anticipated operational occurrence (AOO) or a postulated
DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESAS
instrumentation and controls is maintained. The four
battery powered inverters (two per train) ensure an
uninterruptible supply of AC electrical power to the AC
vital buses in the event the 4160 V ES buses are
de-energized.

In order to consider inverters OPERABLE, the associated AC
vital bus must be powered by the inverter and the correct DC

voltage applied from a battery to the auctioneering circuit.
The inverter, via the internal auctioneering circuit, is
normally powered from the associated Class 1E 480 V ES bus.
In this case, the auctioneering circuit must also be capable
of switching to the required DC supply (i.e., the associated
125 VDC Class lE battery). Additionally, inverter output AC
voltage and frequency must be within established tolerances.

(continued) I

Crystal River Unit 3 B 3.8-60 Amendment No. 149



Inverters -Operating
8 3.8.7

BASES

LCO
(continued)

This LCO is modified by a Note that allows two inverters to

be disconnected from a common battery for up to 24 hours,

provided the vital bus(es) normally powered by the inverters

are energized and the remaining two inverters are OPERABLE.

This allows an equalizing charge to be placed on one battery

without risk of damage to the inverters. The provisions of

the Note minimize the loss of equipment that would occur 
in

the event of a loss of offsite power with the plant in this

configuration. The 24 hour time period minimizes the time

during which a loss of offsite power could result in the

loss of equipment energized from the affected AC vital bus

while taking into consideration the time required to perform

an equalizing charge on the battery bank. When utilizing

the allowance, if one or more of the provisions are not 
met

(e.g., 24 hour time period exceeded), Condition A must be

entered immediately.

The intent of this Note is to limit the number of inverters

that may be disconnected. Only those inverters associated

with the single battery undergoing an equalizing charge may

be disconnected. All other inverters must be aligned to

their associated batteries, (via internal auctioneering

circuit).

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2, 3,

and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant

pressure boundary limits are not exceeded as a result

of A0Os or abnormal transients; and

b. Adequate core cooling is provided, and containment

OPERABILITY and other vital functions are maintained

in the event of a postulated DBA.

Inverter requirements in MODES 5 and 6 are addressed in 
the

Bases for LCO 3.8.8, "Inverters-Shutdown."

(continued)

Crystal River Unit 3 B 3.8-61 Amendment No. 149
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Inverters-Operating
8 3.8.7

BASES (continued)

ACTIONS A.1

With an inverter inoperable, the associated AC 
vital bus may

be de-energized. LCO 3.8.9 is intended to address this

condition; however, pursuant to LCO 3.0.6, 
the ACTIONS of

LCO 3.8.9 would not be entered if the 
AC vital bus were de-

energized as a result of the inoperable 
inverter. For this

reason, a Note has been included in Condition A requiring

entry into the Conditions and Required 
Actions of LCO 3.8.9,

"Distribution Systems-Operating" whenever 
an AC vital bus

is de-energized as a result of an inoperable 
inverter.

Required Action A.1 allows 7 days to restore the inoperable

inverter to OPERABLE status. The 7 day limit is based upon

engineering judgment, considering the time required to

repair an inverter and the additional 
risk to the plant due

to the inverter inoperability. Additionally, probabilistic

risk assessment (PRA) indicates core damage frequency is

relatively insensitive to inverter out 
of service time. In

this condition, the need to limit continued operation 
has to

be balanced against the risk of an immediate 
shutdown, along

with the potential challenges to safety systems which might 
*1

accompany such a shutdown. 
_

8.1 and B.2

If the inoperable inverter(s) cannot 
be restored to OPERABLE

status within the associated Completion 
Time, the plant must

be placed in a MODE in which the LCO does 
not apply. To

achieve this status, the plant must be 
placed in at least

MODE 3 within 6 hours and in MODE 
5 within 36 hours. The

allowed Completion Times are reasonable, 
based on operating

experience, to reach the required MODES from full 
power

conditions in an orderly manner and without 
challenging

plant systems.

£
(continued)

Amendment No. 149
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Inverters-Operating
B 3.8.7

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.7.1

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is available for the RPS and ESAS
instrumentation fed from the AC vital buses. The 7 day
Frequency takes into account the redundant capability of the
inverters and other indications available in the control
room that alert the operator to inverter malfunctions.

REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 14.

Crystal River Unit 3 B 3.8-63 Amendment No. 149
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Distribution System - Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9 Train A and Train B AC, DC, and AC vital bus electrical
power distribution subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One AC vital bus B.1 Restore AC vital bus 8 hours
subsystem inoperable. subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

(continued)

I
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Distribution System - Operating
3.8.9

ACTIONS (continued) I

CONDITION | REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 Restore DC electrical 2 hours
power distribution power distribution |
subsystem inoperable. subsystem to OPERABLE 1AND

status.
16 hours from
discovery of
failure to meet
LCO

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

D.2 Be in MODE 5. 36 hours

E. Two trains with E.1 Enter LCO 3.0.3 Immediately
inoperable
distribution
subsystems that result
in a loss of function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

Crystal River Unit 3 3.8-32 Amendment No. 182
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Distribution Systems-Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems-Operating

BASES

BACKGROUND The onsite Class 1E AC, DC, and AC vital bus electrical
power distribution systems are divided into two redundant
and independent AC, DC, and AC vital bus electrical power
distribution subsystems (trains).

The AC electrical power distribution subsystem for each
train consists of a primary Engineered Safeguard (ES) 4160 V
bus and secondary 480 and 120 V buses, distribution panels,
motor control centers (MCCs) and load centers. Each 4160 V
ES bus is fed from an offsite circuit as well as a dedicated
onsite emergency diesel generator (EDG). During normal
operation, each 4160 V ES bus is connected to a preferred
offsite source. If all offsite sources are unavailable or
not connected to a power supply, the EDG supplies power to
the 4160 V ES bus. Control power for the 4160 V breakers is
supplied from the Class lE batteries. Additional
description of these systems may be found in the Bases for
LCO 3.8.1, "AC Sources-Operating," and the Bases for
LCO 3.8.4, "DC Sources-Operating."

The secondary AC electrical power distribution system for
each train includes the safety related load centers, MCCs,
and distribution panels shown in Table B 3.8.9-1.

The 120 VAC vital buses are arranged in two load groups per
train and are normally powered from the inverters. The
alternate power supply for the vital buses are Class lE
constant voltage transformers (CVTs) powered from the same
train as the associated inverter. Each constant voltage
transformer is powered from a Class lE AC bus. Operation of
the inverters and CVTs is governed by LCO 3.8.7,
"Inverters-Operati ng."

There are two independent 250/125 VDC electrical power
distribution subsystems (one for each train).

The list of all required DC distribution buses is also
presented in Table B 3.8.9-1.

(continued)
Crystal River Unit 3 B 3.8-67 Amendment No. 149

I1 I



Distribution Systems-Operating
B 3.8.9

BASES (continued) 0
APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in Chapter 6 (Ref. 1) and Chapter 14
(Ref. 2) of the FSAR assume two ES trains are OPERABLE. The
AC, DC, and AC vital bus electrical power distribution
systems are designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the
availability of necessary power to ES systems so that the
fuel, Reactor Coolant System, and containment design limits
are not exceeded. These limits are discussed in more detail
in the Bases for Section 3.2, Power Distribution Limits;
Section 3.4, Reactor Coolant System (RCS); and Section 3.6,
Containment Systems.

The OPERABILITY of the AC, DC, and AC vital bus electrical
power distribution systems is consistent with the initial
assumptions of the accident analyses and the design basis of
the plant. This includes maintaining electrical power
distribution systems OPERABLE during accident conditions in
the event of:

a. An assumed loss of all offsite power or all onsite AC ^
electrical power; and _

b. A worst-case single failure.

The distribution systems satisfy Criterion 3 of the NRC
Policy Statement.

LCO The required power distribution subsystems listed in
Table B 3.8.9-1 ensure the availability of AC, DC, and AC
vital bus electrical power for the systems required to shut
down the reactor and maintain it in a safe condition after
an anticipated operational occurrence (AOO) or a postulated
DBA.

Two trains of AC, DC, and AC vital bus electrical power
distribution subsystems are required to be OPERABLE in order
to ensure that the redundancy incorporated into the ES
systems design is not defeated. Therefore, a single failure
within any system or within the electrical power
distribution subsystems will not prevent safe shutdown of
the reactor.

4
(conti nued)

Crystal River Unit 3 8 3.8-68 Amendment No. 149
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Distribution Systems-Operating
B 3.8.9

BASES

LCO AC, DC, and AC vital bus electrical power distribution
(continued) subsystems are considered OPERABLE when the associated

buses, load centers, MCCs, and distribution panels are
energized to their proper voltages.

In addition, tie breakers between 480 V ES bus 3A and 3B
must be open. This prevents an electrical malfunction in
any power distribution subsystem from propagating to the
redundant subsystem. If this were to occur, it could cause
the failure of a redundant subsystem and a loss of essential
safety function(s). If any tie breakers are closed, the
affected redundant electrical power distribution subsystems
are no longer redundant and one train must be considered
inoperable. This applies to the onsite, safety related
redundant electrical power distribution subsystems. It does
not, however, preclude redundant Class 1E 4160 V buses from
being powered from the same offsite circuit.

APPLICABILITY The electrical power distribution subsystems are required
to be OPERABLE in MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Electrical power distribution subsystem requirements for
MODES 5 and 6 are addressed in the Bases for LCO 3.8.10,
"Distribution Systems-Shutdown."

ACTIONS A.1

With one AC electrical power distribution subsystem
inoperable, the remaining AC electrical power distribution
subsystem in the other train is capable of supporting the
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown condition, assuming no
single failure. However, the overall reliability is reduced
because a single failure in the remaining power distribution
subsystems could result in the minimum required ES functions
not being met. Therefore, the required AC buses, load
centers, MCCs, and distribution panels must be restored to
OPERABLE status within 8 hours.

(continued)

Crystal River Unit 3 B 3.8-69 Amendment No. 182
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Distribution Systems-Operating

Distribution Systems-Operating
B 3.8.9

BASES 3
ACTIONS AI1 (continued)

The most severe scenario addressed by Condition A is anentire train without AC power (i.e., no offsite power to thetrain and the associated EDG inoperable). In thiscondition, the plant has an increased vulnerability to acomplete loss of AC power. It is, therefore, imperativethat the operator's attention be focused on minimizing thepotential for loss of power to the remaining train bystabilizing the plant, and on restoring power to theaffected train. The 8 hour time limit for restoration,
prior to requiring a plant shutdown in this Condition isacceptable because of:

a. The potential for decreased safety if the operator'sattention is diverted from the evaluations and actionsnecessary to restore power to the affected train tothe actions associated with shutting down--the plantwithin this time limit; and

b. The low probability of an event occurring coincidentwith a single failure of a redundant component in the sdtrain with AC power.

The 16 hour Completion Time for Required Action A.1establishes a limit on the maximum time allowed for anycombination of required distribution subsystems to beinoperable during any single contiguous occurrence offailure to meet the LCO. If Condition A is entered while,for instance, a DC bus is inoperable and subsequently
restored to OPERABLE status, LCO 3.8.9 may already have beennot met for up to 2 hours. This could lead to a total of10 hours, since initial failure of the LCO, to restore theAC distribution system. At this time, a DC circuit couldagain become inoperable, and AC distribution restored toOPERABLE status. This could continue indefinitely.

The Completion Time allows for an exception to the normal"time zero" for beginning the allowed outage time "clock."This will result in establishing the "time zero" at the timethe LCO was initially not met, instead of the time
Condition A was entered. The 16 hour Completion Time is anacceptable limitation on this potential to fail to meet theLCO indefinitely.

(conti nued)
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Distribution Systems-Operating
B 3.8.9

P BASES

ACTIONS B.1

With one AC vital bus inoperable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
functions necessary to shut down the unit and maintain it in
the safe shutdown condition. Overall reliability is
reduced, however, since an additional single failure could
result in the minimum required ES functions not being
supported. Therefore, the AC vital bus must be restored to
OPERABLE status within 8 hours.

Condition B represents a condition in which potentially both
the DC source and the associated AC source are
nonfunctional. In this situation the plant is significantly
more vulnerable to a complete loss of all non-interruptible
power. It is, therefore, imperative that the operator's
attention focus on stabilizing the plant, minimizing the
potential for loss of power to the remaining vital buses and
restoring power to the affected vital bus.

The 8 hour limit is more conservative than Completion Times
allowed for the vast majority of components that would be
without adequate AC vital power. However, there are certainaffected features Completion Times of shorter duration. The
intent of the Improved Technical Specifications is to remain
within this Specification only and not take the ACTIONS for
inoperable supported systems. Taking this exception to
LCO 3.0.2 for components without adequate vital AC power,
that would have the Required Action Completion Times shorter
than 8 hours if declared inoperable, is acceptable because
of:

a. The potential for decreased safety by requiring a
change in unit conditions (i.e., requiring a shutdown)
and not allowing stable operations to continue;

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required
Actions for components without adequate vital AC power
and not providing sufficient time for the operators to
perform the necessary evaluations and actions for
restoring power to the affected train; and

c. The low probability of an event occurring coincident
with a single failure of a redundant component.

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES

ACTIONS B.1 (continued)

The 8 hour Completion Time takes into account the importance
of restoring the AC vital bus to OPERABLE status, the
redundant capability afforded by the other OPERABLE vital
buses, and the low probability of a DBA occurring during
this period.

The 16 hour Completion Time for Required Action B.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failure. Refer to the Bases for Required Action A.1 for
further discussion of this Completion Time.

C.1

With DC bushes) in DC electrical power distribution train
inoperable, the remaining train is capable of supporting the
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown condition, assuming no
single failure. The overall reliability is reduced,
however, because a single failure in the remaining DC
electrical power distribution train could result in the
minimum required ES functions not being met. Therefore, the
DC buses must be restored to OPERABLE status within 2 hours.

Condition C represents a condition in which one train is
without adequate DC power; potentially both with the battery
significantly degraded and the associated charger
inoperable. In this situation, the plant is significantly
more vulnerable to a complete loss of all DC power. It is,
therefore, imperative that the operator's attention focus on
stabilizing the plant, minimizing the potential for loss of
power to the remaining trains and restoring power to the
affected train.

The 2 hour limit is more conservative than Completion Times
allowed for the vast majority of components that would be
without adequate AC vital power. However, there are certain
affected features with Completion Times of shorter duration.
The intent of the Improved Technical Specifications is to
remain within this Specification only and not take the
ACTIONS for inoperable supported systems. Taking this
exception to LCO 3.0.2 for components without adequate vital
AC power, that would have the Required Action Completion

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES

ACTIONS C.1 (continued)

Times shorter than 2 hours if declared inoperable, is
acceptable because of:

a. The potential for decreased safety by requiring a
change in plant conditions (i.e., requiring a
shutdown) while allowing stable operations to
continue;

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required
Actions for components without DC power and not
providing sufficient time for the operators to perform
the necessary evaluations and actions to restore power
to the affected train; and

c. The low probability of an event occurring coincident
with a single failure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
the recommendations of Regulatory Guide 1.93 (Ref. 3).

The 16 hour Completion Time for Required Action C.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failure to meet the LCO. Refer to the Bases for Required
Action A for further discussion of this Completion Time.

D.1 and D.2

If the inoperable distribution subsystem cannot be restored
to OPERABLE status within the associated Completion Time,
the plant must be placed in a MODE in which the LCO does not
apply. To achieve this status, the plant must be placed in
at least MODE 3 within 6 hours and in MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required MODES
from full power conditions in an orderly manner and
without challenging plant systems.

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES

ACTIONS
(continued)

E.1

Condition E corresponds to a level of degradation in which
redundant safety-related trains have lost power to one or more
busses. At this severely degraded level, the plant's ability
to respond to an event may be significantly reduced.
Therefore, if it is determined that redundant trains of a
necessary function are concurrently inoperable, no
additional time is justified for continued operation. The
plant is required to immediately enter LCO 3.0.3 and begin
preparations for a controlled shutdown.

(continued)
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Distribution Systems-Operating
B 3.8.9

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.9.1

This Surveillance verifies that the AC, DC, and AC vital bus
electrical power distribution systems are functioning
properly, with all the required circuit breakers closed and
the buses energized from normal power. The verification of
proper voltage availability on the buses ensures that the
required power is available for motive as well as control
functions for critical system loads fed from these buses.
The 7 day Frequency takes into account the redundant
capability of the AC, DC, and AC vital bus electrical power
distribution subsystems, and indications available in the
control room that alert the operator to subsystem
malfunctions.

REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 14.

3. Regulatory Guide 1.93, December 1974.
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Distribution Systems-Operating
B 3.8.9

.Table B 3.8.9-1 (page 1 of 1)
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE TRAIN A* TRAIN B*

AC safety buses 4160 VAC ES Bus 3A ES Bus 3B

480VAC ES Bus 3A ES Bus 3B

480 VAC Motor Control Motor Control
Centers Centers

3AB**, 3A1, 3A2, 3AB**, 3B1, 3B2,
3A3 3B3

DC buses 125 VDC Bus 3A Bus 3B

Distribution Distribution
Panels Panels

DPDP 5A, 6A, 7A, DPDP 5B, 6B, 7B,
SA, BC 8B, 8D

AC vital buses 120 VAC VBEN-1, VBEN-3 VBEN-2, VBEN-4

VBDP-3, VBDP-8 VBDP-4, VBDP-10
VBDP-5, VBDP-9 VBDP-6, VBDP-11

VBDP-12 VBDP-14

* Each train of the
a subsystem.

AC and DC electrical power distribution systems is

**ES MCC 3AB can be fed from Train A or Train B.

Crystal River Unit 3 B 3.8-76 Amendment No. 149
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1. 4-69 001/ 3,7/ / 0560402002/ 056A2.04/ 2.6/2.8/ 33-[1]I
With the plant at 100% frll power the SPO calls the control room and reports
sparks and smoke around the CDP-1B coupling area. This call is immediately
followed by an annunciator alarm informing the crew that CDP-1B has uncoupled.
Total condensate flow is lowering on the Main Control Board indications.

Which of the following is the appropriate actions for the conditions stated above?

A. Trip CDP-1B and ensure an automatic plant runback to approximately
80% full power occurs.

B. Trip CDP-1B and ensure an automatic plant runback to approximately
60% full power occurs.

C. Trip CDP-1B and manually reduce power to approximately 80% full
power.

- D. Trip CDP-1B and manually reduce power to approximately 60% full
power.

Reasons:

A. No automatic runback exists for loss of a condensate pump.

B. No automatic runback exists for loss of a condensate pump.

C. The remaining condensate pump is not capable of producing sufficient
flow to sustain 80% power. Power must be reduced to within the
capacity of a single condensate pump which is approximately 60% to
65% full power.

D. Correct answer. A manual power reduction must be performed because
no automatic runback is available for the loss of a condensate pump.
Power must be reduced to approximately 60% to 65% to maintain total
condensate flow within the capability of the remaining condensate
pump.

New question written for Sept. 2000 RO exam. (3-14-00 CMC)
Additional KA # 1150402013, 1150402016
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1. 4-69 001/ 3,71 / 0560402002/ 056A2.04/ 2.6/2.81 33-[1]!
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONDENSATE AND CONDENSATE HEATER DRAINS/VENTS

(vacuum difference) between the condensers which does not
promote rapid transfer of fluid (flow is dependant on AP).

2. If the affected condenser is selected for control via CD-5-LC, an
"open" signal will be sent to CDV-87 (hotwell make-up valve) to
add water to the hotwell as a result of the indicated low level. This
could result in an undesired level decrease in CDT-1, and a
substantially higher level than desired in the hotwell. To prevent
this from happening, hotwell level control is placed in manual
when taking a waterbox out of service.

C. LOSS OF A CONDENSATE PUMP

I1. If the cause of the pump trip is a high deaerator level, the pump
should be taken to manual control at the associated Bailey H/A
station, and demand driven to "0". The pump should then be
restarted and CD flow returned to normal.

2. If the pump cannot be restarted, plant power should be reduced to a
level at which one condensate pump can supply sufficient
condensate flow.

D. TAKING LOCAL MANUAL CONTROL OF A CONDENSATE PUMP

I1. Located inside each of the CDP speed control cabinets is a switch
that will transfer the mode of speed control for the CDP between
two sources. The normal source is the Bailey Control Station for
each CDP located in the Main Control Room; the other source is
the rheostat mounted on the respective cabinet door for each CDP.
This transfer feature was originally designed for maintenance
functions requiring local control of a CDP, but it can be utilized for
any evolution as required by plant conditions.

2. A switch inside each cabinet (cabinet 1 and 3) has two positions,
"auto" and "manual". The CDP is required to be at a minimum
speed setting (Pump Uncoupled Annunciator Alarm) at both the
Bailey and local rheostat control stations prior to performing any
position change of the switch. With the CDP uncoupled, it is not
moving any fluid; therefore, the plant must be at a power level
where one CDP is sufficient to supply CD flow. When the switch
is in the "manual" position, control is from the rheostat; when
selected to "auto", control is from the Control Room (Bailey H/A
station).

Page 33 of 46
OPS4-69-LP Rev. I



COURSE: SYSTEMS TECHNOLOGY

LESSON: CONDENSATE AND CONDENSATE HEATER DRAINSIVENTS

b) Normal operating level in the hotwell is z 8' 4-1/2". If full
automatic operation is utilized, level is controlled by CD-5-
LC, which receives an input signal from one of the two
operator selectable hotwell level instruments ("A" hotwell
level or "B" hotwell level).

c) If the selected hotwell level instrument indicates level is
above setpoint, CDV-88 opens and rejects water to the
Condensate Storage Tank (CDT-1). If the selected hotwell
level instrument indicates level is below setpoint, CDV-87
opens and water is added to the hotwell using CDT-I as the
source.

d) CDT-1 has a low level interlock at 23', which will close
CDV-87 and prevent it from opening. The purpose of this
interlock is to prevent air in-leakage into the condenser.

e) Controller CD-5-LC is located between the "A" and "B"
hotwells on the south side (95' elevation).

B. CONDENSATE PUMPS

1. The condensate pumps are located on the 95' elevation of the
Turbine Building on the northeast and northwest corners of the
main condenser. Each pump assembly is set into a deep pit
enclosure located below the 95' elevation. The lower elevation
ensures adequate NPSH at the pump suctions. Each pump is
provided with a three-inch vent line back to the condenser and an
external source of gland sealing water for use during pump startup.
(Once the pump is running, it provides its own gland water.)
Thrust bearing oil cooling is provided by the secondary services
closed cycle cooling (SC) system. The pumps are six stage, vertical
motor driven units, rated at 8,000 gpm at 745 feet TDH. Each
pump is capable of handling 65% of the full power condensate
flow. The pumps have a recirculation flowpath via CDV-39
during periods of low flow such as startup. CDV-39 automatically
opens at a flowrate of less than 3200 gpm. This minimum
flowrate ensures proper cooling of the Condensate Pumps internals

2. The 2000 HP condensate pump motors are powered from 4160
VAC Unit Buses 3A and 3B. The pump and motor shafts are not
mechanically connected. They are coupled via an electromagnetic
coupling device, which allows the speed of the pump to be varied
while the motor turns at a constant speed of 1150 RPM. (Figure 3)

Page 16 of 46
OPS4-69-LP Rev. I



ENCLOSURE 2
(Page 1 of 2)

PLANT RUNBACK and SAFETY CHECKLIST

I E Runback End Point (;RTP) < 85%
< 75%
< 60%
< 60%
< 60%
< 55%
<45%

Loss of 1 CWP
Loss of 1 RCP
Asymmetric Rod
1 MSIV Closed
Loss of 1 CDP
Loss of 1 MFWP
Asymmetric Rod

(4 RCPs Running)

or 1 MFWBP
(3 RCPs Running)

El Reactor Power Cross Check El Excore NIs within 2% Heat Balance

Reactor Power vs. z Core AT

% Power 4 RCPs 3 RCPs

75 33.0F 44.0OF

60 26.40F 35.2 0F

55 24.20F 32.70F

45 19.8 0F 26.40F

E Reactivity Check

E Primary Parameters Checks

E Secondary Parameter Checks

E Regulating Rods in the acceptable region of
OP-1 03D Insertion Limits curve.

E Safety Groups Fully Withdrawn.
E All Rods aligned within ± 6.5% of Group

Average.
E Group 8, APSRs, within OP-103D limits.
E Imbalance within the acceptable region of the

imbalance envelope of OP-1 03D.
E Quadrant Power Tilt within limits of COLR.

E RCS Pressure and trend
E RCS Temperature and trend
E DNBR limit: RCS PRESS 2 2062 psig

Th < 604 0F
El RCS Flow: 2 140 mlb/hr (4 pumps)

2 105 mlb/hr (3 pumps)
E PZR Level 200-240 inches

El
El
El
El
El
El
El
El

Feedwater Flow and trend
OTSG Pressure and trend
OTSG Level and trend
ATc
MSSVs closed
ADVs closed
TBVs closed
Instrument Air available

AI-505 Rev. 7 Page 31
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1. 4-11 002/ 2/ / 0170502001/ 017A4.02/ 3.814.1 11-[213]1
A plant transient has resulted in an Inadequate Core Cooling condition and entry
into EOP-07, Inadequate Core Cooling. As the transient progresses the "B" SPDS
and associated indications are lost. The RCS has depressurized to 350 psig. The
following are the Core Exit Thermocouple values being input to the "A" SPDS:

1. 8800 F
2. 5400F
3. 5000F
4. 4200F

5. 4200F
6. 4000 F
7. 4000 F
8. 2200 F

Based on these input values, what region of the ICC curve will be indicated by the
"A" train of SPDS?

A. Region 1

B. Region 2

C. Region 3

VD. Severe Accident Region

Reasons:

A.

B.

C.

D.

The SPDS uses the highest of the 8 incore input values. For 350 psig,
the highest value will place the RCS in the severe accident region of
ICC. If the student has the misconception that the highest reading is
unreliable and is disregarded by SPDS, the average of the remaining
readings would place the RCS in Region 1.

If the student averages all of the 8 input values the RCS would be in
Region 2.

If the student averages the 5 highest incore readings the RCS would be
in Region 3.

Correct Answer. The highest reading is used by the SPDS and would
place the RCS in the severe accident region.
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1.4-11 002/2//01705020011017A4.02/3.8/4.1/11-[2/31/

New question written for Sept. 2000 RO exam. (3-14-00 CMC)
Must provide EOP-7 Figure 1 as a reference
Additional Task # 1150502002
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Imp

2170502001 |17A4.02 3.8 1.1

ANSWERS: Version Answers:
0 1 2 3 4 5 6 7 8 9

:ort Initial/Re

I 1-[2/31

27 Scramble Choices

Scramble Range: A -

System

I I

WDPoints I 1 . ID IA IB IC ID IA IB IC ID [A I M



FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

NUCLEAR OPERATIONS TRAINING DEPARTMENT

PROGRAM:

COURSE:

LESSON:

LESSON NUMBER:

REVISION:

EFFECTIVE DATE:

REPLACEMENT OPERATOR TRAINING

SYSTEMS TECHNOLOGY

INCORE INSTRUMENTATION SYSTEM

OPS-4-1 1-LP

1

Prepared By:
/ Date

Technical Review:
/ Date

Approved By:
Nuclear Training Supervisor */ Date



COURSE: SYSTEMS TECHNOLOGY

LESSON: INCORE INSTRUMENTATION SYSTEM

6. Safety Parameter Display System (SPDS)

a) A separate set of 8 EQ qualified CETs provide input for

each of the two channels of the SPDS. They are from the

EQ detector strings that supply the Eurotherm Chessel

paperless recorders.

1) The average of these 8 detectors provides a core
exit thermocouple display on the SPDS
alphanumeric pages. (page two)

b) The SPDS takes the highest temperature of these 8 EQ

CETs and uses it for the following:

1) Low range pressure-temperature display

2) Post trip pressure-temperature display

3) RPS trip envelope display

4) Subcooling margin display

5) Inadequate core cooling (ICC) display

6) Alpha numeric page display

7) Either Thot or incore thermocouples can be selected
as the temperature input to the first four displays.

8) The ICC display always uses incore thermocouple
data for temperature display.

7. Redundant Instrument Panel

a) Core exit temperature indication is provided on the

redundant instrument panel by two 0 - 2000OF meters.

b) Each meter the displays highest reading from six selected
CET output signals.

D. INCORE DETECTOR ASSEMBLY (Figure 8, Figure 9)

1 . Each composite detector assembly is composed of the following

components:

Page 14 of 25
OPS4-11-LP Rev. I



4.0 FIGURE 1 INADEQUATE CORE COOLING REGIONS
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1.4-11 001/4/5-01/11903020011017K6.01/2.7/3.0/11-[213]1
While operating at 100% full power four Core Exit Thermocouples (IM-5G-TE,
IM-6C-TE, IM-7F-TE, and IM-2G-TE) are found to be failed. These four
thermocouples provide the input to Channel A and Channel B of the Core Exit
Temperature recorders for the WX quadrant. What effect, if any, do these failures
have on operability of the Core Exit Temperature thermocouples and the Core
Exit Temperature recorders?

A. Both thermocouple channels of Core Exit Temperature and both recorder
channels of Core Exit Temperature are inoperable.

,B. Both thermocouple channels of Core Exit Temperature are inoperable
but both recorder channels of Core Exit Temperature remain operable.

C. Both thermocouple channels of Core Exit Temperature remain operable
but both recorder channels of Core Exit Temperature are inoperable.

D. Both thermocouple channels of Core Exit Temperature and both recorder
channels of Core Exit Temperature remain operable.

Reasons:

A. The recorder channels have their own function within ITS 3.3.17. Both
channels of recording remain operable. Only the WX quadrant of
thermocouple monitoring is taken out of service by the failures described
in the stem of this question.

B. Correct Answer: Note at the bottom of ITS 3.3.17 tablel states that
"Any quadrant with no OPERABLE detector constitutes entry into
Condition C of LCO 3.3.17.

C. The thermocouple channels are inoperable for the WX quadrant. Both
channels of recording remain operable with no loss of power or recording
functions given in the stem of this question.

D. The thermocouple channels are inoperable for the WX quadrant.
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1.4-11 001/415-01/1190302001/017K6.0112.7/3.0/11-[2131/
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INCORE INSTRUMENTATION SYSTEM

* The range of the displayed CET
temperatures is 00F to 2500'F.

2) A hard copy of this core map may be printed on
demand by the computer line printer.

3) The plant computer has the capability to display or
print a temperature-time digital trend history for any
single CET, or for a group of CETs selected by the
operator.

4) Reference junction compensation for the CETs is
automatically performed by the computer.

4. Extended Range Core Exit Thermocouple Display

a) Two digital paperless "Eurotherm Chessel" (IE Qual)
temperature recorders (one per train) located on the PSA
section of the Main Control Board continuously display
selected CET readings over a range of 07F to 2500'F.

b) A total of 16 EQ detector strings provide inputs to the
recorders, four from each quadrant. (Eight per recorder)

1) A core map display placard located next to the
recorders identifies the specific CET locations
monitored.

c) Each recorder is powered from a separate AC vital bus.

5. Slave Subcooling Margin Displays from SPDS

a) Two LED subcooling margin displays located on the PSA
section of the Main Control Board continuously display the
margin to saturation for each RCS loop as calculated by
SPDS.

b) Each slave display is selected to display the saturation
margin based on either core exit thermocouple
temperatures or loop Thot, whichever is selected at the
respective train's SPDS display.

Page 13 of 25
OPS4-1 1-LP Rev. I



PAM Instrumentation
3.3.17

3.3 INSTRUMENTATION

3.3.17 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.17 The PAM instrumentation for each Function in Table 3.3.17-1
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

-------------------------------NOTE--------------------------------------
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.
____________________________________________________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Restore required 30 days
with one required channel to OPERABLE
channel inoperable. status.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A Specification
not met. 5.7.2.a.

C. One or more Functions C.1 Restore one channel 7 days
with two required to OPERABLE status.
channels inoperable.

(continued)

/

Crystal River Unit 3 3. 3-38 Amendment No. 149



PAM Instrumentation
3.3.17

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition C Table 3.3.17-1 for
not met. the Function.

E. As required by E.1 Be in MODE 3. 6 hours
Required Action D.1
and referenced in AND
Table 3.3.17-1.

E.2 Be in MODE 4. 12 hours

F. As required by F.1 Initiate action in Immediately
Required Action D.1 accordance with
and referenced in Specification
Table 3.3.17-1. 5.7.2.a.

Crystal River Unit 3 3. 3-39 Amendment No. 149



PAM Instrumentation
3.3.17

SURVEILLANCE REQUIREMENTS

---------------------------------- NOTE--------------------------------------
These SRs apply to each PAM instrumentation Function in Table 3.3.17-1.

…___________________________________________________________________________

SURVEILLANCE FREQUENCY

SR 3.3.17.1 --------------------NOTE---------------------
Not required for Function 4.
_____________________________________________

Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

SR 3.3.17.2 ------------------NOTE ---------------------- ----- NOTE----
Neutron detectors are excluded from CHANNEL The Frequency
CALIBRATION. for Function 12
_____________________________________________ is 18 months.

-----------------NOTE ----------------------
Not required for Functions 23 and 25.
_____________________________________________

Perform CHANNEL CALIBRATION. 24 months

SR 3.3.17.3 ------------------ NOTE --------------------
Only required for Functions 23 and 25.
Perform__CHANNELFUNCTIONALTEST._24_months

Perform CHANNEL FUNCTIONAL TEST. 24 months

Crystal River Unit 3 3.3-40 Amendment No. 177



PAM Inst rumentati on
3.3.17

Table 3.3.17-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18a.

18b.

19.

20.

21.

22.

23.

24.

25.

26.

FUNCTION

Wide Range Neutron Flux

RCS Hot Leg Temperature

RCS Pressure (Wide Range)

Reactor Coolant Inventory

Borated Water Storage Tank Level

High Pressure Injection Flow

Containment Sump Water Level (Flood Level)

Containment Pressure (Expected Post-Accident
Range)

Containment Pressure (Wide Range)

Containment Isolation Valve Position

Containment Area Radiation (High Range)

Containment Hydrogen Concentration

Pressurizer Level

Steam Generator Water Level (Start-up Range)

Steam Generator Water Level (Operating Range)

Steam Generator Pressure

Emergency Feedwater Tank Level

Core Exit Temperature (Thermocouple)

Core Exit Temperature (Recorder)

Emergency Feedwater Flow

Low Pressure Injection Flow

Degrees of Subcooling

Emergency Diesel Generator kW Indication

LPI Pump Run Status

DHV-42 and DHV-43 Open Position

HPI Pump Run Status

RCS Pressure (Low Range)

.

REQUIRED CHANNELS

2

2

2

2

2

2 per injection line

2

2

2

2 per penetrationcas)

2

2

2

2 per OTSG

2 per OTSG

2 per OTSG

2

2 thermocouples per
core quadrant

2

2 per OTSG

2

2

2 cc)

2

2

2

2

CONDITIONS
REFERENCED FROM

REQUIRED ACTION D.1

E

E

E

F

E

E

E

E

E

E

F

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E
. . .. -

(a) Only one position indication is required for penetrations with one Control Room indicator.

(b) Not required for isolation valves whose associated penetration is isolated by at least one closed and
deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the

valve secured.

(c) One indicator per EDG.

Crystal River Unit 3 3. 3-41 Amendment No. 177



PAM Instrumentation
B 3.3.17

BASES

FUNCTION CHANNEL A CHANNEL B

15. Steam Generator Water OTSG A: SP-17-LI1 or OTSG A: SP-18-LI1
Level (Operating Range) SP-17-LIR OTSG B: SP-22-LI1

OTSG B: SP-21-LI1 or
SP-21-LIR

16. Steam Generator OTSG A: MS-106-PI1 or OTSG A: MS-107-PI1 or
Pressure MS-106-PIR, MS-107-PIR

OTSG B: MS-110-PIh or OTSG B: MS-111-Pil or
MS-110-PIR MS-111-PIR

17. Emergency Feedwater EF-98-LI1 EF-99-LI1
Tank Level

18a. Core Exit Quadrant
Temperature WX IM-5G-TE/IM-6C-TE IM-7F-TE/IM-2G-TE
(Thermocouple) XY IM-9E-TE/IM-13G-TE IM-1OC-TE/IM-l1G-TE

YZ IM-9H-TE/IM-100-TE IM-3L-TE/IM-60-TE IM-1OM-TE/IM-13L-TE
ZW IM-4N-TE/IM-6L-TE

18b. Core Exit Temperature RC-171-TR RC-172-TR
(Recorder)

19. Emergency Feedwater OTSG A: EF-25-FI1 OTSG A: EF-26-FIl
Flow OTSG B: EF-23-FII OTSG B: EF-24-FI1

20. Low Pressure Injection DH-1-FI1 DH-1-FI2
Flow

21. Degrees of Subcooling As Displayed on EMCO-38 As Displayed on EMCO-39

Note: Entry into LCO 3.3.17 is Note: Entry into LCO 3.3.17 is
required if any of the fo71owing required if any of the fo77owing
Hardware or RECALL Points are Out of Hardware or RECALL Points are Out
Service. of Service.

Hardware Hardware
Multiplexers EMCO-18/19 Multiplexers EMCO-27/28
Comm. HUBs EMCO-07/20 Comm. HUBs EMCO-08/29
Computers EMCO-21/40 Computers EMCO-30/41
Monitor EMCO-38 Monitor EMCO-39

RECALL Points RECALL Points
RCS Pressure NR RECL-243 RCS Pressure NR RECL-40
RCS Pressure WR RECL-4 RCS Pressure WR RECL-5
T-Hot RECL-17/239 T-Hot RECL-18/240

22. Emergency Diesel EGDG-1A Wattmeter SSF-AH Main EGDG-1B Wattmeter SSF-AX Main
Generator kW Indication control board indicator control board indicator

23. LPI Pump Run Status ESFA-LX3 (Red Light) or ESFB-LX3 (Red Light) or
ESFA-HU (ES Light Matrix "A") ESFB-HU (ES Light Matrix "B")

24. DHV-42 and DHV-43 ESFA-KN3 (Red Light) ESFB-KN3 (Red Light)
Open Position

25. HPI Pump Run Status HPI Pump 1A: HPI Pump IC:
ESFA-MF7 (Red Light) or ESFB-MF7 (Red Light) or
ESFA-AH (ES Light Matrix "A') ESFB-AH (ES Light Matrix "B")
OR _
HPI Pump 1B: HPI Pump 1B:
ESFA-MN7 (Red Light) or ESFB-MV7 (Red Light) or
ESFA-AJ (ES Light Matrix "A") ESFB-A1 (ES Light Matrix "B")

26. RCS Pressure RC-147-PI1 RC-148-PI1
(Low Range) I

NOTES: For Function 18a, each quadrant requires at least 2 OPERABLE detectors, one from each channel.
OPERABILITY of only one detector for any quadrant constitutes entry into Condition A of LCO 3.3.17.
Any quadrant with no OPERABLE detector constitutes entry into Condition C if LCO 3.3.17. Separate
Condition entry is allowed for each quadrant.

For Function 25, OPRABRIIiY of indication is required only for the one ES selected HIl puWp in each channel.

(continued)

Revi si on No . 23Crystal River Unit 3 B 3. 3-125B



PAM Instrumentation

PAM Instrumentation
B 3.3.17

BASES

LCO 17. Emergency Feedwater Tank Level
(continued)

The dedicated emergency feedwater (EFW) tank provides
the assured, safety grade water supply for the
Emergency Feedwater System. The EFW tank inventory is
monitored and displayed by 0 to 38 feet control room
level indications. The control room indicators and
alarms are considered the primary indication used by
the operator. Therefore, the LCO deals specifically
with this portion of the instrument string.

The design basis accidents which require emergency
feedwater are those in which the main feedwater supply
and/or the electrical supply to the vital feedwater
auxiliaries has been lost, e.g., a feedwater line
break or a loss of offsite power. In the event of
such a loss of feedwater, the EFW tank is the initial
source of water for the EFW System. As the EFW tank
is depleted, manual operator action is necessary to
replenish the EFW tank or to realign the suction to
the EFW pumps. Since tank level is required by the
operator for manual actions following an event, it has
been included in this LCO.

18a. Core Exit Temperature (Thermocouple)

The core exit thermocouples (CETs) provide an
indication of the reactor coolant temperature as it
exits the active region of the core. The CETs provide
input to accident monitoring instrumentation over a
range of 0 to 25000F, and include 16 separate
temperature measurements from 16 CETs, four from each
quadrant. These 16 core exit temperature measurements
are continuously recorded in the control room on two
separate recorders as described in Function 18b, and
provide input to the Safety Parameter Display System
(SPDS) for determining subcooling margin as described
in Function 21. Since the distribution of OPERABLE
CETs is important for assuring a representative
indication of temperatures across the core, this LCO
deals specifically with this portion of the instrument
string.

The CETs are considered the primary indication of the
reactor coolant temperature. The CETs are included in
this LCO because the operator uses the indication from
the CETs to monitor the cooldown of the RCS following
a steam generator tube rupture or small break LOCA.
Operator actions to maintain a controlled cooldown,
such as adjusting OTSG level or pressure, would be
prompted by this indication.

(conti nued)
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B 3.3.17

BASES

LCO 18b. Core Exit Temperature (Recorder)
(continued)

The core exit temperature recorders provide an
indication of the reactor coolant temperature as it
exits the active region of the core over a range of 0
to 25000F. Input to each recorder is from eight CETs,
two from each core quadrant, to provide a
representative distribution of temperatures across the
core. Since the control room display is the primary
indication used by the operator, this LCO deals
specifically with this portion of the instrument
string.

Core exit temperature is considered the primary
indication of the reactor coolant temperature, and is
included in this LCO because the operator uses this
indication to monitor the cooldown of the RCS
following a steam generator tube rupture or small
break LOCA. Operator actions to maintain a controlled
cooldown, such as adjusting OTSG level or pressure,
would be prompted by this indication.

19. Emergency Feedwater Flow

EFW Flow instrumentation is provided to monitor
operation of decay heat removal via the OTSGs. The
EFW injection flow to each OTSG (2 channels per OTSG,
one associated with each EFW injection line) is
determined from a differential pressure measurement
calibrated to a span of 0 gpm to 1000 gpm. Each
differential pressure transmitter provides an input to
a control room indicator and the plant computer.

EFW Flow is used by the operator to determine the need
to throttle flow during accident or transient
conditions to prevent excessive RCS cooldown rates
when low decay heat levels are present. EFW Flow is
also used by the operator to verify that the EFW
System is delivering the correct flow to each OTSG.
However, the primary indication of this function is
provided by OTSG level.

These instruments are not assumed to provide
information required by the operator to take a
mitigation action specified in the safety analysis.
As such, they are not Type A variables. However, the
monitors are deemed risk significant (Category 1) and
are included within the LCO based upon this
consideration.

(continued)
(conti nued)
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1.4-60 002/ 3/4-89 3/0020502008/003K2.01/3.1/3.1/33-[1]/

A small break LOCA has occurred and caused a loss of Adequate Subcooling
Margin. The RO attempts to stop all RCPs but when the control handle for
RCP-1B is taken to the Normal-after-stop position the red "run" light remains
illuminated and RCP-1B shows normal motor amps. Which of the following is
(are) the correct action(s) for these conditions?

A. Dispatch the SPO to the Unit 6900V switchgear room to trip RCP-1B.

B. Transfer the 6900V bus to its alternate power supply and repeat the
attempt to stop RCP-1B from the Main Control Board.

,C. Open the feeder breaker to the 6900V switchgear from the Start-up
Transformer.

D. Call the system dispatcher and request that he seperate CR-3 from the
electrical grid.
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1. 4-60 002/ 3/4-89 3/0020502008/003K2.01/3.1/3.1/33-11Y1
Reasons:

A. RCPs must be stopped within 2 minutes of losing adequate subcooling
margin. This may not permit time for the SPO to reach the switchgear
room and perform local tripping of the RCP. De-energizing the 6900V
bus is directed in the example of performing contingency actions in
AI-505, Conduct of Operations during Abnormal and Emergency Events.

B. The object of complying with the EOP rule for Loss of Subcooling Margin
is to de-energize all RCPs within 2 minutes. Transferring the 6900V
bus to the auxiliary transformer serves no purpose in accomplishing
RCP shutdown and would be a delay in actually stopping the pump.

C. Correct Answer. AI-505, Conduct of Operations during Abnormal and
Emergency Events, discusses contingency actions not listed in EOPs or
APs which may need to be taken by the crew. The example used in
AI-505 is specific to the conditions specified in the stem of this question
and states that the expectation is to de-energize the feeder breaker to
the 6900V bus. Normal plant electrical distribution alignment specifies
the start-up transformer feed to the 6900V busses be closed.

D. This action would result in the unnecessary loss of plant equipment and
auto-start of the Emergency Diesel Generators and may not meet the 2
minute criteria for stopping RCPs following a loss of adequate
subcooling margin.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: REACTOR COOLANT SYSTEM

but with no failure of the third seal, seal
leakage will be relativity unchanged.

2) A failure of the second seal will result in the second
and third seal cavity pressures being approximately
equal. The first seal will drop one half of system
pressure, the second seal will have essentially no
pressure drop, and the third seal will drop the
remaining one half of system pressure.

* Under these conditions, some increase in
controlled bleedoff flow and temperature
will occur with little increase in seal
leakage.

3) Should the third seal fail, RCS pressure will be
dropped across the first two seals. The second seal
cavity will indicate approximately 100 psig and
the third seal cavity will indicate RC drain tank
pressure.

* Unlike the previous cases, a failure of the
third seal will result in a much larger
increase in seal leakage and a decrease in
controlled bleedoff flow.

K. RCP MOTORS

I1. The reactor coolant pump motors are squirrel cage induction
motors rated at 9000 HP. Rated load current for RCP-lA is 675
amperes. Rated load current for RCP-IB, -iC and -ID is 685
amperes.

2. RCP-1A and -iC are powered from 6900V Unit Bus 3A. RCP-1B
and -ID are powered from 6900V Unit Bus 3B.

a) The motor supply breakers are equipped with the following
trips:

1) Bus undervoltage
2) Ground overcurrent
3) Phase differential
4) Phase overcurrent

Page 31 of 70
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COURSE: SYSTEMS TECHNOLOGY

LESSON: 6900V, 4160V AND 480V UNIT DISTRIBUTION

2. The 6900V system is designed to supply power to the 9000 HP
Reactor Coolant Pump (RCP) motors. The system is arranged into
two bus sections, Bus 3A and Bus 3B, each feeding two RCP
motors.

a) The "A" 6900V bus also supplies 4160V Reactor Auxiliary
Bus 3.

3. Each breaker can be operated locally at its associated switchgear or
remotely from the Control Room using four position (TRIP,
NORMAL-AFTER-TRIP, CLOSE, NORMAL-AFTER-CLOSE)
spring return to neutral control switches located on the SSF panel.

a) The selector switch located on the upper panel of the
breaker cubicle must be selected to the "Remote" position
for Control Room operation. If DC control power is
unavailable the breaker may be opened by pushing the
manual trip button near the bottom of the breaker.

4. Normal bus transfers for test or maintenance purposes are "live
bus" transfers, i.e., after ensuring the auto manual bus transfer
switch for the bus is in MANUAL, the incoming source feeder
circuit breaker is closed onto the running bus section. The operator
then trips the outgoing source feeder circuit breaker, resulting in a
transfer without power interruption.

a) Manual paralleling of sources which are out of phase is
prevented by the use of synchronism check relays, which
continuously monitor the two sources

5. Another method of bus transfer is termed a "dead bus" transfer.
Using this method will result in a momentary loss of power to the
affected bus. The operator opens the outgoing source circuit
breaker prior to closing the incoming source feeder circuit breaker.

6. A variation of the "dead bus" transfer is accomplished with the use
of the automatic bus transfer switch. With the auto-manual bus
transfer switch selected to the AUTO position, and with any of the
6900V or 4160V buses powered from the unit auxiliary
transformer, an automatic transfer to the startup transformer will
occur if a fault trips open the supply breaker from the unit auxiliary
transformer. Automatic bus transfer will only occur FROM the
unit auxiliary transformer TO the startup transformer.

Page 19 of 49
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LESSON: 6900V, 4160V AND 480V UNIT DISTRIBUTION

a) The automatic transfer feature is currently not in use and
the auto manual transfer switches are procedurally
maintained in the MANUAL position.

1) If a reactor or turbine trip occurred with the RCPs
being supplied from the unit auxiliary transformer,
the relatively slow transfer time of the 6900V buses
to the startup transformer would cause excessive
torque on the RCP shafts.

2) The torque is caused by the voltage decay on the
RCP motors (when powered from the unit auxiliary
transformer) prior to the restoration of power from
the startup transformer. As the voltage decreases,
the RCP motors begin to act as generators,
producing a voltage that is opposite to the oncoming
source (startup transformer). By the time the
undervoltage relays time out and the supply breaker
from the startup transformer closes, the voltages of
the two sources are approximately 1080 out of
phase. The resultant torque created is roughly
seven times the normal torque on the RCP shaft.

7. Breakers 3101 and 3102 (Unit Auxiliary Transformer Feeder
Breakers to the 6900V Buses) (Figure 4)

a) Breaker Close Permissives

1) Step-up transformer sudden pressure lockout (LO)
not tripped (86/SPSU-2)

2) Step-up transformer differential current LO not
tripped (186/T-2)

3) Unit auxiliary transformer sudden pressure LO not
tripped (86/SPSUA-2)

4) Unit auxiliary transformer differential current LO
not tripped (86/TUA-2)

5) Unit auxiliary transformer neutral ground LO not
tripped (86/TNUA-2)

6) Generator #3 neutral ground LO not tripped
(86/GG-2)

7) Generator #3 differential current LO not tripped
(86/G-2)
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4.1.4 Procedure Compliance (Cont'd)

b. Performing Contingency Actions:

- Contingency actions are provided where the consequences of not
performing the initial action are significant.

- Because it is impractical to provide contingency actions for every case,
if unexpected conditions arise during a transient or accident, beyond
those anticipated, the operating crew is expected to draw upon their
knowledge, experience, training, and understanding of accident
mitigation, and take contingency actions that are prudent in order to
achieve the intended contingency actions of the EOPs.

Example:

During a loss of SCM it is expected that RCPs are tripped within
2 minutes. Should any RCP breaker fail to open, it is expected that
the feeder breaker to the 6900V Bus be de-energized to accomplish
this action and achieve the desired result of stopping the pump
within 2 minutes.

- Other actions in the EOPs are not as critical and may not warrant any
additional contingency actions.

- In addition, the knowledge and skill of the operating crew or support
personnel at the TSC will assist in determining what additional
contingency actions, if any, are to be taken.

AI-505 Rev. 7 Page 14
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41. -52 002/ 4//0040402004/ 004K4.03/ 2.8/2.9/ 33-[1I/
CR-3 is operating at 100% full power with 80 gpm letdown flow and a normal
letdown flowpath alignment when debris in the Nuclear Services Closed Cycle
Cooling (SW) system causes a loss of flow to both on-line letdown coolers.

Which of the following describes the automatic protection interlock that will
actuate in response to the conditions stated above and the basis of the interlock?

A. When letdown temperature is > 1450F, letdown will isolate by
automatic closure of all on-line letdown cooler outlet valves. This
interlock protects the letdown cooler tubes from excessive thermal
stresses.

B. When letdown temperature is > 1350F, letdown will isolate by automatic
closure of MUV-49, Letdown Isolation Valve. This interlock protects the
letdown cooler tubes from excessive thermal stresses.

C. When letdown temperature is > 1450F, letdown will isolate by automatic
closure of all on-line letdown cooler outlet valves. This interlock protects
the letdown demineralizers and filters from damage due to high
temperatures.

'D. When letdown temperature is > 1350 F, letdown will isolate by automatic
closure of MUV-49, Letdown Isolation Valve. This interlock protects the
letdown demineralizers and filters from damage due to high
temperatures.



Tuesday, June 20, 2000 ( 02:43 PM RO.BNK Page: 2

1. 4-52 002/4//0040402004/ 004K4.031 2.8/2.9/ 33-[1]/
Reasons:

A. The high temperature interlock is set at 1350 F and inputs to MUV-49.
This interlock protects the demineralizers and filters and is not
designed to protect the letdown coolers.

B. This statement contains the correct setpoint and interlocked valve but
gives an incorrect basis of the interlock. This interlock protects the
demineralizers and filters and is not designed to protect the letdown
coolers.

C. This statement contains the correct basis of the interlock but gives an
incorrect value for the actuation setpoint and wrong valves affected by
the interlock.

D. Correct Answer. MUV-49 is interlocked with letdown temperature to
automatically close when letdown temperature reaches 1350F. This
interlock is designed to protect the letdown demineralizer and filters
from damage due to high temperatures.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAKEUP AND PURIFICATION SYSTEM

around the outside of the tubes and out through a connection at the
center of the cooler.

5. In order to limit the number of thermal transients on the coolers,
two of the three coolers are normally in service at all times, and
letdown to the coolers is isolated only during emergency
conditions (ES actuations).

6. Temperature indication for the letdown leaving the coolers is
available on the PSA section of the Main Control Board. A control
room annunciator will alarm if letdown temperature exceeds
130'F, and MUV49 will close and isolate letdown if temperature
exceeds 1351F.

C. LETDOWN COOLER OUTLET ISOLATION VALVES (MUV-40,
MUV-41, AND MUV-505)

1. The letdown cooler outlet isolation valves are located in the reactor
building in the letdown cooler rooms. MUV-40 and -41 are motor
operated valves. The power to the motor-operator for MUV-505
has been removed.

2. MUV-40 and -41 are normally operated from the Main Control
Room using three-position (CLOSE, NORMAL, and OPEN),
spring-return to NORMAL control switches located on the PSA
panel. The valves may also be operated from the Remote
Shutdown Panel (if in service) using similar switches, or from their
circuit breakers.

3. MUV-40 and -41 are powered from ES MCC 3A2

D. LETDOWN ISOLATION VALVE (MUV-567)

1. MUV-567, which is located in the "C" letdown cooler room, is a
motor operated gate valve powered from ES MCC 3A3.

2. MiU-567 is operated from the Main Control Room using a three-
position (CLOSE, NORMAL, and OPEN), spring-return to
NORMAL control switch located on the PSA panel. The valve
may also be operated from the Remote Shutdown Panel (if in
service) or from its circuit breaker.

3. MUV-567 is a containment isolation valve and receives a close
signal on an HPI actuation.

Page 22 of 88
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a) Due to the fact that it is not affected by a loss of NNI or
ICS power, MUV-567 can be used to isolated letdown on a
loss of NNI or ICS power.

E. LETDOWN ISOLATION VALVE (MUV-49)

1. MUV-49 is an operated (air to open and spring with air assist to
close) valve located in the overhead of the 95'elevation of the
Auxiliary Building next to the containment wall.

2. MUV-49 is normally operated from the Main Control Room using
a three position (CLOSE, NORMAL, OPEN) spring-return to
NORMAL control switch located on the ES "B" section of the
Main Control Board. It can also be operated from a local control
station near the valve. Or from the Remote Shutdown Panel if in
service, using a two position (OPEN, CLOSE) maintain position
switch. MUV-49 is powered from DPDP 8B.

3. MUV-49 is a containment isolation valve and receives a close
signal on an UPI actuation. MUV49 will also automatically close
if letdown temperature exceeds 1351F for > 1 seconds.

a) This interlock protects the demineralizers and filters from
high temperatures in the event that cooling is lost to the
letdown coolers.

b) A bypass switch for the high temperature interlock is
located on the Main Control Board next to MUV49. This
switch allows MUV-49 to be reopened after the high
temperature interlock actuates without having to wait for
the water in the lines to cool below 1350F.

c) MUVV49 is equipped with an air accumulator to ensure
there is sufficient air to close the valve if containment
isolation is required.

F. BLOCK ORIFICE

1. The block orifice is located on the 119' elevation of the Auxiliary
Building in the valve area near the penetration area. It is designed
for a pressure drop of 2115 psid that provides a controlled letdown
flow of 45 gpm when RCS pressure is 2155 psig.
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\_ 1. 4-28 006/4//0010102018/ 001A4.03/ 4.0/3.7/ 33-[i]/
The following conditons exist:

- Reactor Power is 90%
- Group 7 Control Rods are 90% withdrawn
- All Control Rods in groups 1 through 6 are fully withdrawn
- The Diamond Control Station is in Manual
- The Reactor Demand Hand/Auto Station is in Mini-Track
- Both MFW Loop Demand Hand/Auto Stations are in Hand.

Which of the following conditions will prevent the RO from being able to select the
Diamond Panel to the Automatic mode of control?

A. One of the selected Power Range NI's fails high.

,B. Group 6 control rods are inserted to 90% withdrawn.

C. "A" side +15V power and "B" side -15V power are lost.

D. A group power supply blower failure occurs.

Reasons:

A. With the Reactor Demand Station in Mini-track, the failure of the NI
will not be seen on Neutron error and will not prevent the Diamond
from being selected to automatic.

B. Correct Answer. This condition will be seen by the Sequence Monitor
which monitors for too much overlap between control rod groups. Group
7 greater than 20% with Group 6 less than 95% will cause a sequence
fault which puts the Diamond in manual and prevents transfer to
automatic until the condition is cleared.

C. This condition will cause the loss of both System Power Supply lamps
but will not prevent Automatic operation of the Diamond Panel.

D. This condition will cause the loss of the associated Motor Power Supply
lamp but will not prevent Automatic operation of the Diamond Panel.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

a) It will not show correct position if a rod is tripped or
dropped, or if it is stuck or binding mechanically.

b) In such cases it will be necessary to adjust the relative
position indication to agree with actual rod position. This is
accomplished using the reset pulser.

1) An individual rod or rod group is selected with the
group and single select switches located on the
diamond panel and the raise/lower switch on the PI
panel is then used to adjust the indication.

2) The raise lower switch will drive pulse stepping
motors for the selected rod or group of rods using a
pulsed 24 VDC signal in place of the normal three
phase input.

4. Relative position indication is used in the following applications:

a) Individual position indication on the PI panel.

1) Group average relative position is calculated and
used internally but is not displayed.

b) Sequence Monitor

1) The sequence monitor checks the overlap between
regulating groups.

2) The monitor is only designed to detect too much
overlap, e.g., one group moving in or out too soon
in relation to the other groups. Too much overlap
can result in excessive reactivity insertion rates.

* The system does not evaluate for too little
overlap.

3) The sequence monitor checks for greater than 25%
overlap at discrete points in the normal overlap
bands, and will initiate a sequence fault if any of the
following conditions are met:

* Group 5 <80% and group 6 >5%,

Page 30 of 77
OPS4-28-LP Rev. 0



COURSE: SYSTEMS TECHNOLOGY
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* Group 5 <95% and group 6 >20%,

* Group 6 <80% and group 7 >5%.

* Group 7 >5% and group 5 <95%.

* Group 7>20% and group 6<95%.

4) If a sequence fault occurs the diamond panel will
transfer to manual, and out motion will be blocked
as long as the system is selected to the sequence
mode of operation.

5) A sequence fault can be cleared by switching
control at the diamond panel to sequence override
and realigning the regulating rods.

6) Using relative position indication to detect sequence
faults ensures that in the event of an asymmetric rod
fault condition, the control rod drive system will
automatically reduce power to <60% in response to
an asymmetric rod runback signal from the ICS.

* If absolute PI was used to determine a
sequence fault condition, a dropped rod
could result in a sequence fault condition
that would defeat the runback by shifting
rod control to manual.

* As discussed above, relative PI does not
sense a dropped rod.

I. POSITION INDICATION READOUT (Figure 19)

1 . A position indication meter for each rod is provided on the PI
panel located on the Main Control Board directly above the
diamond panel.

a) The 68 individual meters indicate rod position in units of
percent withdrawn.
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1) This switch is used to select automatic or manual
rod control.

2) To select automatic, the trip, sequence inhibit, and
auto inhibit circuits must be cleared (associated
diamond panel lights off).

In addition, the ICS neutron error signal
must be less than + 1%).

3) Once automatic is selected any of the following
conditions will system revert control to manual:

* Reactor trip,
* Sequence fault,
* Loss of ICS auto power.

4) Manual may be selected at any time.

5) During a plant runback, the diamond control panel
will remain in automatic.

* If the operator shifts the diamond control
panel to manual during the runback, the
remainder of the runback must be performed
in manual.

n) Clamp/Clamp Release Pushbutton/Indicator

1) This switch is used to energize and de-energize the
clamping contactors that cross connect the output of
the auxiliary power supply with the output of one of
the four regulating power supplies or the DC hold
power supply.

* Clamp is prevented unless synchronization
has occurred.

* Backlighted white indicator lamps indicate
the position of the clamping contactors
(clamp or clamp release).

o) Manual Command Switch (Insert, Withdraw)
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* Additional circuits in the system command
logic will impose a "rod block" if a safety
rod group out limit is lost and the diamond
panel is in or is placed in manual.

* This rod block, which will occur regardless
of power level, is a function of the K39
relay.

* There is no alarm light or indication to
inform the operator of this condition.

s) Sequence Inhibit Lamp

1) This lamp indicates that the regulating groups
cannot be withdrawn in sequence.

2) The sequence inhibit lamp will light and the
diamond control panel will revert to manual if the
regulating groups are not operated in the proper
sequence.

3) The sequence monitor, which receives its input
from RPI, provides the input for this indication.

4) If the system is in sequence override and a sequence
inhibit exists, the system cannot be placed in the
sequence mode.

t) Auto Inhibit Lamp

1) The auto inhibit lamp indicates that control cannot
be selected to automatic due to the presence of one
of the following conditions:

* The safety groups are not at their out limits,
* ICS auto power is not available, or
* _ _ ICS neutron error (demand versus actual)

exceeds + 1%.

2) If the system is in automatic when a loss of ICS
auto power occurs, the CRD system will shift to
manual and the auto inhibit lamp will light.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

* A group command enable is present.

5) The control on lights do not indicate that motion
will result if a command is generated, only that
certain portions of the control circuitry logic are
satisfied.

w) In Limit Lamps (Groups 1-8)

1) The in limit lamps indicates that at least one rod in
the associated group is at its in limit.

* The in limit reed switch for each rod is 1.5
inches below the 0% withdrawn position
reed switch.

2) The first rod in a group to reach its in limit will
cause the group in limit lamp to illuminate,
preventing further in motion of the group.

3) This function can be bypassed using the latch (in
limit bypass) pushbutton.

4) Depressing this pushbutton directly bypasses the in
limit circuitry by opening the output of the group 1-
7 in limit amplifiers.

* With the latch pushbutton depressed, in
motion of group 8 is prevented.

x) Systems Power Supplies A and B

1) Either of the normally lit system power supply
lamps will extinguish if the output of its associated
24, ± 15, or 5 VDC auctioneered power supplies
becomes blocked (output diode reversed biased).

2) There are two possible ways to lose both lights:

* If both redundant halves of a given power
supply fail, or

Page 49 of 77
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

* Different power supplies fail on each side
(e.g., the A side 24VDC supply and the B
side 5 VDC supply).

3) After a power supply is restored, depressing the
fault reset pushbutton will re-light the associated
system power supply lamp.

y) Motor Power Supplies A and B

1) Each normally lit motor power supply lamp
receives power through a relay connected in series
with:

* The associated side voltage regulator
overheat switch,

* A power on relay,
* DC hold supply blower failure relay, and
* Group and auxiliary power supply blower

failure relays.

2) A failure of any of these devices will de-energize
the lamp relay and extinguish the lamp on the
effected side.

3) The power on relays (K3 and K4) monitor the group
4 rods, "A" side A windings and "B" side CC
windings.

* If either side power supply is lost the
associated motor power supply light will go
out.

* Typically, this will occur if the A or B AC
CRD supply breaker is opened.

4) After the problem is corrected, the fault reset
pushbutton must be depressed to re-light the lamp.

z) Rod Travel In and Out Lamps

Page 50 of 77
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Wednesday, June 21, 2000 g 11:14 AM RO.BNK Page: 1

1. 4-26 002/4/5-50/03401020021036AK1.03/4.0/4.3/ 33-[2/3]1

While placing a fuel assembly into the core the following is observed:

- Source range count rate increases from 30 cps to 36 cps (20% increase) and
stabilizes.

- RM-G16, Radiation Monitor for the RB Fuel Handling Bridge, is in alarm.
- Bubbles are emerging from the core

Which of the following caused the above conditions?

A. The reactor has gone critical.

,B. The fuel assembly has been damaged.

C. The instrument air line to the grapple mechanism has broken.

D. The standby decay heat removal train was placed in service.

Reasons:

A. Indications of criticality would include the doubling of neutron count rate
and continued increasing counts. A 20% increase in counts that stabilizes
is not an indication of criticality. A critical condition would no cause
RM-G16 to go into alarm.

B. Correct answer. The count rate increase is consistant with insertion of a
fuel assembly but the radiation monitor alarm and bubbles emerging from
the core indicate that fuel damage has occurred.

C. This action would explain the bubbles and the count rate increase is normal
for a fuel assembly insertion but RM-G16 would not be in alarm if this was
the initiating event.

D. This action would explain the bubbles and the count rate increase is normal
for a fuel assembly insertion but RM-G16 would not be in alarm if this was
the initiating event.
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; - 1. 4-26 002/415-50/ 0340102002/ 036AK1.03/4.0/4.31 33-[2131/

FP-203 Section 4.7.1; K/A# 036AA2.02 3.4/4.1
Small modification to stem but counted as an unmodified repeat question from
LOI 99-01 program.
NRCN
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COURSE: MITIGATING CORE DAMAGE

LESSON: POTENTIALLY DAMAGING OPERATING CONDITIONS (FSAR
CHAPTER 14)

3-3.0 FUEL HANDLING ACCIDENTS

A. Description

1. Two fuel handling accident scenarios are considered one inside
and one outside the reactor building:

a) The fuel handling accident inside the reactor building is
postulated as the dropping of a spent fuel assembly onto the
core, which results in mechanical damage to the fuel
assemblies. As a result, of the damage, the volatile fission
gases contained in the gap of all 208 fuel rods of one
assembly are released to the water pool covering the core.
Subsequently, a fraction of the water soluble gases are
absorbed in the pool and the remaining gases transported,
along with the insoluble gases, through the water and into
the reactor building atmosphere. The escaped gases are
assumed to be released to the environment via the reactor
building purge system and dispersed into the atmosphere.

b) The fuel handling accident outside the reactor building is
identical to that of the accident inside the reactor building
with the exception of:

1) The escaped gaseous fission products are released
to the spent fuel pool and subsequently to the fuel
handling building. These gases are released to the
environment via the auxiliary and fuel handling
building charcoal exhaust system. No credit is
taken for the iodine being removed by the
ventilation system.

B. Criteria

l. The accident doses shall be within 1OCFR100 limits.

C. Results

1. In both cases, the thyroid and whole body doses are well within the
limits of 10CFR100.

3-4.0 ROD EJECTION ACCIDENT

Page 35 of 48
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1-10.0 TABLE 1 LIMITS AND PRECAUTIONS

( (

Procedure Limit and Precaution Basis
FP-203 No operation which may increase core reactivity shall be made unless the This precaution states the conditions,

conditions of this Section are met. which must be met to allow and
continue refueling. If the conditions

IF any conditions of this section are not met and fuel handling is underway, are not met, then refueling will be

THEN fuel handling shall cease immediately and action shall be initiated to stopped and the appropriate actions

satisfy the conditions. taken to meet the conditions.
FP-203 NOTE: Audible counts are not required at the tagboard.

NOTE: The audible count rate amplifier must be located in a manner so as to
prevent inadvertent control knob adjustment during refueling operations

During core alterations, at least two (2) source range monitors shall be This ensures the Tech Spec

operable, each with visual indication in the Control Room and one with requirement for Nuclear
audible indication in both the Control Room and Containment. Instrumentation is met (STS 3.9.2).

IF the neutron count rate from two (2) neutron monitors or trend recorders These Limits and Precautions provide

unexpectedly increases by more than 1.5 times the base count rate during any guidance to prevent an inadvertent

single fueling or defueling step, criticality during the refueling of the
core. The Nuclear Instrumentation

THEN response is used to determine the
core's status. Steps are provided by

1. Withdraw the fuel assembly in question and these precautions in the event that an
unexpected response is seen on the

2. Immediately cease all other core alterations and NIs.

3. Perform Steps 4.5.7 through 4.5.9 of Section 4.5, Subcritical Multiplication,
and

4. Obtain a boron analysis of the reactor coolant and record on Enclosure 2.

Page 11 of 31
Rev. 0OPS-5-50-LP



COURSE: FUNDAMENTALS

LESSON: STARTUP, SHUTDOWN AND POWER OPERATION

b) If a reactivity insertion causes count rate to double, another

insertion of an equal amount of reactivity will bring the core to a

supercritical condition.

c) When the count rate has doubled five times, the core will be very

near a critical configuration7

2. Parameters to Monitor

a) Rod position

b) Count rate

c) Rod overlap

d) SUR

3. Prior to reaching criticality

a) SUR indication will take longer to return to zero following each

reactivity insertion.

b) Count rate will take longer to stabilize

4. Indications of criticality .

a) Because a stable count rate will exist when the reactor is critical,

the actual point of criticality will be difficult to detect.

b) In order to avoid ambiguity during a startup, the core reactivity is

usually changed until the characteristics of being slightly

supercritical are evident

1) continually increasing neutron count rate

2) positive, stable startup rate (SUR)

3) no further reactivity addition.

5. Definitions of Terms

a) ESTIMATED CRITICAL POSITION (ECP): Calculation to

determine at what rod height on which group criticality will occur.

Page 15 of 23
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Tuesday, June 20, 2000 @ 02:49 PM RO.BNK Page: I

1. 4-31 001/2//0130502001/013K4.04/4.3/4.5/33-[l]/-
Which of the following conditions will result in an actuation of the Emergency
Feedwater Initiation and Control (EFIC) system?

A.

.B.

C.

D.

Reasons:

A.

B.

C.

D.

650 psig in the "A" OTSG, 625 psig in the "B" OTSG.

Both trains of HPI have actuated from a valid RCS pressure signal.

Total feedwater flow is 15% in both feedwater loops and reactor power is
40%

EFIC instrumentation indicates 12" in "A" OTSG and 15" in "B" OTSG.

Actuation on low OTSG pressure requires either OTSG below 600 psig.

Correct Answer. HPI actuation on both ES channels sends an actuate
signal to EFIC.

AMSAC actuation of EFIC requires Main FW flow < 17% and reactor
power > 50%.

Low OTSG level actuation of EFIC requires either OTSG to be < 0"
indicated.

Modified Bank question written for Sept. 2000 RO exam (3-8-00 CMC); Original
question was ROT-4-15 003 ..... used on ROTs J - T7 and ROTs N T2 & T2A.
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Inifial/Re Sys

2 l 0130502001 013K4.04 4.3 4.5 33-[1] _
ANSWERS: Version Answers:

0 1 2 3 4 5 6 7 8 9 ] Scramble Choices
Points |B IC ID A B IIDAB Scramble Range: A -

stem
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

2. The cabinets are located in the EFIC rooms on the 124'elevation of
the control complex.

B. Each channel receives analog inputs from dedicated level and pressure
instruments from each steam generator. The instruments have no other
plant control functions.

1. The system also receives signals from the nuclear instrumentation
system, the reactor protection system, the reactor coolant pump
power monitors, and the anticipated transient without scram
(ATWS/AMSAC) system.

C. Each EFIC channel will actuate if any of the following conditions are met
(Applicable Technical Specification values are used when discussing
setpoints related to the EFIC system unless otherwise noted).

a) Loss of both main feedwater pumps and the reactor
protection system (RPS) NOT in shutdown bypass

b) Low level (< 0" indicated) in EITHER OTSG for >2
seconds

c) Loss of all RCPs

d) Low pressure (<600 psig) in EITHER OTSG

e) Total main feedwater flow < 17%, AND reactor power >
50% (ATWS/AMSAC)(EFIC channels "A" and "D" only).

f) HPI actuation on BOTH ES channels A and B.

D. The components/control functions actuated by EFIC are divided in two
trains, designated "A" and "B" The train components/control functions are
actuated when any of the required combinations of EFIC channels are
tripped (Refer to Figure 1). An EFW actuation will result in the following
actions taking place:

1. EFW Train "A"

a) Diesel driven EFW pump EFP-3 starts

b) EFV-2 receives an open signal (provided at least-one main
condenser vacuum breaker valve is open).

Page 9 of 62
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Wednesday, March 08, 2000 @ 03:27 PM OPS.BNK Page: 1

1.. ROT-4-15 003/ B5// 01901010011/ 331 EFIC
Which of the following will result in an actuation of the Emergency Feedwater
Initiation and Control (EFIC) system?

A. 650 psig in the "A" OTSG.

B. Train "B" of the Engineered Safeguards Actuation system has actuated.

C. Total feedwater flow is 15% in both feedwater loops and reactor power is
40%.

vD. All four reactor coolant pump power monitors indicate tripped and
reactor power is 12%.

ROTsJ-T7;ROTsN-T2&T2A
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

1B5 I |190101001 |3 |EFIC
ANSWERS: Version Answers:

0 1 2 3 4 5 6 7 8 9 LScrambleChoices

Points ID 1A B IC ID FABT CDA Scramble Range: A - RD
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Wednesday, June 21, 2000 @ 01:33 PM SRO.BNK Page: 1

1. 5-61 001/714-561/ 026AA2.01/ 2.9/3.5133-[213J1

The following plant conditions exist:
- The nuclear services surge tank level is slowly decreasing.
- SWV-277 (SW Surge Tank fill valve) is full open.
- The RO has estimated the leak rate to be in excess of 80 gpm.
- The reactor building and auxiliary building sump levels are not increasing.
- All nuclear services heat exchangers have been rotated into operation with no

change in conditions.
- RCS makeup, letdown and MUT level are steady.
- There are no reactor building system leak annunciators in alarm.

Where is the location of the SW leak?

A. The reactor coolant drain tank.

-/B. The industrial cooling system.

C. The primary sample cooler.

D. The in-service reactor coolant pump seal return cooler.

Reasons:

A. No leak annunciators in alarm will rule this tank out. SW Tank level
lowering with the fill valve open indicates a leak greater than the 50 gpm
differential required to cause the leak annunciators to be in alarm. The ROs
leak rate estimate confirms the leak rate is greater than 50 gpm.

C. The SW would not leak out of this cooler; RCS will leak into the SW
System.

D. MUT level would increase or the auxiliary building sump level would
increase.

AP-330 Step 3.7; 2/3
Stem modified (SWV-277 and RO leak estimate info added) to remove multiple
correct answers otherwise this is an unmodified repeat question from LOI 99-01
program.
NRCN
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-330 LOSS OF NUCLEAR SERVICES COOLING

H. STATUS: SW SYSTEM LEAK EXISTS.

1. If DW makeup to SW surge tank is available use DW for makeup.

a) DW is the preferred source of makeup to the SW Surge
Tank.

b) WTP-6A and 6B are located in the Water Treatment
Building. An operator may need to go to (or call Units 1
and 2) the WT Building to check these pumps.

c) Notify the plant operators to look for high DW usage. The
problem may not be one large usage but several small items
that is causing a problem.

2. If DW makeup to SW surge tank is not available use FS for
makeup.

a) The alternate source of makeup to the SW Surge Tank is
from the Fire Service System (FS). If this source is to be
used the operators are directed to place FSP-l on recirc
using Enclosure 3 of this procedure and make up to the
surge tank using Enclosure 4 of this procedure.

3. Attempt to identify and isolate SW leak.

a) The leak location may be determined by looking at sump
levels, surge tanks, RCDT, SF level SW flow alarms for
RB components, the CI or SC systems.

4. IF pipe leak is identified notify Maintenance to initiate temporary
repairs, and go to Step 3.33 in this procedure.

a) Temporary repair equipment can be found in EOB-12 in
the Seawater Room on the 95 ft elevation of the Auxiliary
Building

I. STATUS: SW LEAK EXISTS AND LEAK SOURCE NOT
IDENTIFIED.

1. If SW to SFHE leak is suspected, isolate SW to SFHEs.

Page 13 of 19
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-330 LOSS OF NUCLEAR SERVICES COOLING

a) If SFHE leak is suspected the operators will isolate both
SFHEs and monitor SW system to see if this isolates the
leak.

2. If SFHE isolation stops SW leak then identify leaking SFHE.

a) It the leak is isolated the operators will return one SFHE to
service and monitor SW System to see if leak returns. If
leak does not return, the SFHE that is isolated has the leak.
If the leak returns isolate that SFHE and place the second
SFHE in service. Again monitor for SW System Leaks.

3. If SW leak exists, determine if SWUEs are leaking.

a) If the suspected leak is a SWHE the operators will isolate
one SWHE at a time using Enclosure 1 of the procedure to
locate the leaking SWIIE.

4. If SW was isolated to SFHEs, and any SFHE is available, restore
available SFHE.

5. If at any time, any of the following exist ensure SW surge tank
level is > 7 ft and exit this procedure.:

a) SW system leak isolated

b) Leak within makeup capability of DW

c) Leak within makeup capability of FS

Page 14 of 19
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR SERVICES CLOSED CYCLE COOLING

to perform calibrations. Use of the programmable keypad is
limited to Engineering and I&C personnel.

b) Additional information on the assemblies is contained in
PT-5 11, which governs Panametrics calibration and
programming.

D. SW DIFFERENTIAL FLOW MONITORING INSTRUMENTATION

I1. The following components in the SW system are monitored for
leakage using dual-input flow switches.

a) Inlet and outlet flows are measured and compared for each
component. An alarm is received in the Main Control
Room if the difference between the inlet and outlet flows
exceeds the specified component setpoint.

b) All the monitored components are in the reactor building.

Component Comparison Device Alarm Setpoint

RCDT and Letdown SW-42-FS >50 gpm A flow
Coolers A and C
RCDT and Letdown Cooler SW-43-FS >50 gpm A flow
B
RB Fan Assembly ABF-IA SW-46-FS >90 gpm A flow

RB Fan Assembly AHF-1B SW-50-FS >90 gpm A flow

RB Fan Assembly AHF-IC SW-54-FS >90 gpm A flow
CRD Stator Water Jackets SW-90-FS >10 gpm A flow

RCP-IA SW-107-FS >20 gpm A flow

RCP-1B SW-113-FS >20 gpm A flow

RCP-lC SW-95-FS >20 gpm A flow

RCP-lD SW-101-FS >20 gpm A flow

1-6.0 SYSTEM INTERRELATIONS

Page 26 of 34
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1. 5-99 001/ 7/I 0040502006/ 025G2.1.20/ 4.3/ 4.2/1 1-[2/311

The following plant conditions exist:

- The plant is in Mode 5.
- The operating decay heat pump, DHP-1A, trips on overload.
- The standby decay heat pump, DHP-1B, is started, cavitates and trips.

- Reactor coolant level is 131'.
- Reactor coolant temperature is 930F.
- Upper hand holds on the steam generators are removed.

Based on these conditions, which of the following methods should be used to

restore core heat removal?

A.

,B.

C.

D.

Establish decay heat removal with DHP-1A.

Establish high pressure injection.

Establish fuel transfer canal fill.

Establish decay heat removal using spent fuel cooling.

Reasons:

A. DHP-1A should not be started until the reason for DHP-1B cavitation is

corrected and the reason for the protective trip of DHP-1A is known (per
OI-02).

C. The Rx vessel head is on in Mode 5.

D. Due to seismic concerns, spent fuel cooling is not to be used for decay heat
removal.

Provide AP-404 Steps 3.2 through 3.18; Unmodified repeat question from LOI
99-01 program; NRCN
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re

b040502006 b25G2.1.20 1.3 k.2 |11-[2/3]
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LDHR REV 06 AP-404

LOSS OF DECAY HEAT REMOVAL

1.0 ENTRY CONDITIONS

IF the running DHR train is lost,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

AP-404 PAGE 1 of 155 LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

| STATUS

No DHR trains available to start.

3.18 GO TO applicable step in
this procedure based on
available cooling method.

Cooling
Method Criteria / Equipment Availability

and Step
RCS filled and vented
PZR Htrs

OTSG Any FW source

3.19 TBVs or ADVs
OTSG integrity
Letdown

Fuel Rx vessel head removed
transfer Fuel transfer canal integrity

canal exists

3.41 l

HPI HPI pump with suction from
BWST

3.57 RCS vent path

LPI LPI pumps with suction from
BWST

3.75 RCS vent path

CFT PRESS
CFTs < RCS NDT

3.84 - CFT level
RCS vent path

Flood RB RB sump can be flooded
sump-LPI LPI pump with suction from

3.89 RB sump
RCS vented to atmosphere

Gravity BWST level
feed -> Rx vessel

3.109 __Flow path from BWST to
RCS

| AP-404 I REV 06 | PAGE 23 of 155 | LDHR I
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J 1. 5-113 001/7/1 0090402002/ 024AA1.1713.913.9/11-[213]1

The following conditions exist:

- The plant is in Mode 3.
- An unacceptable increase in neutron flux has been observed.
- Boration has been initiated from the BAST via MUV-60.

At the time that Boration was initiated the following conditions existed:

RCS Tave 5550F
Pzr Level 80 in.
MUT Level 76.5 in.

Ten minutes later the following conditions exist:

RCS Tave 5550F
Pzr Level 82 in.
MUT Level 80.5 in.

Which of the following describes the action required for the conditions stated
above?

,A. Continue boration via the established flow path until the required RCS
boron concentration is achieved.

B. Realign the boration flowpath to establish flow from the BAST to the
RCS via the Batch Controller.

C. Establish the BWST as the suction source to a running MUP and open
MUV-31 to maintain maximum flow rate.

D. Establish maximum available HPI flow to the RCS with two MUPs and
suction from the BWST.



Wednesday, June 21, 2000 @ 02:47 PM SRO.BNK Page: 2

1. 5-113 001/ 71/ 0090402002/ 024AA1.17I3.9/3.9/11 -[2/311

Reasons:

A: Correct answer - MUT level change indicates boration flow of >10 gpm

which meets the guidance of AP-490 steps 3.11 & 3.12 (4 inch increase

in 10 minutes is 123.2 gals in 10 minutes or 12.3 gpm)

B. Only required if CAV-60 is unavailable. Stem identifies boration as being

in progress via CAV-60.

C. Only required if boration flow is < 10 gpm or BASTs are unavailable.

D. No procedural guidance or need for HPI flow.....AP-490 guidance is

sufficient to avoid an unnecessary HPI initiation.

N -~

New Question for use on Sept. 2000 RO and SRO exams. (2-14-00 CMC); Provide

AP-990
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re Sys
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RCSB REV 02 AP-490

REACTOR COOLANT SYSTEM BORATION

1.0 ENTRY CONDITIONS

IF any of the following exist:

* Boration required by ITS

* In Modes 3 through 6, an unacceptable increase in neutron flux exists

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS

ACTIONS DETAILS

3.1 IF entry into this procedure
was directed by an EOP,
THEN GO TO Step 3.15
in this procedure.

3.2 IF at any time,
in Modes 3 through 5,
AND an unacceptable
increase in neutron flux
exists,
THEN ensure Rx is tripped.

* IF in Mode 3,
OR 4,
THEN depress Rx trip push button
and CONCURRENTLY PERFORM
EOP-2, Vital System Status
Verification,
beginning with Step 2.1.

* IF in Mode 5,
THEN perform the following
in order:

__ Depress Rx trip push button.

Ensure all control rods are
fully inserted.

3.3 IF in Mode 6,
- THEN stop core alterations

and positive reactivity
changes.

3.4 IF RB is occupied,
- THEN evacuate RB.

1 _ Depress "RB EVACUATION"
push button.

2 _ Notify personnel over PA.

3 _ Repeat PA announcement.

AP-490 REV 02 PAGE 3 of 67 RCSB



---

3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

Notify personnel of entry
into AP-490

3.5

DETAILS

* PA announcement

* STA

* NSM (evaluate plant conditions
for potential entry into the
Emergency Plan)

* Reactor Engineer

* Chemistry (to sample RCS boron)

3.6 IF RCS cooldown is in
progress,
THEN stop cooldown.

* Stabilize RCS TEMP using the
following:

TBVs and ADVs

OTSG level

DC cooling to DH

3.7 Stop any deborations in
progress.

* Stop RCS draindown or fill.

* Stop clean-up activities in fuel
transfer canal and SF pool areas.

* Close MUV-541

* Isolate or bypass any Demin recently
placed in service:

MU Demin

Cation Demin

Deborating Demin

SF Demin

| AP-490 I REV 02 | PAGE 5 of 67 | RCSB I



3.0 FOLLOW-UP ACTIONS (CONT'D)

3.8

ACTIONS

- IF in Mode 5,
OR 6,
THEN GO TO Step 3.22
in this procedure.

DETAILS

3.9 IF no BAST is available,
THEN GO TO Step 3.13
in this procedure.

3.10 Initiate RCS boration from
BAST.

1 _ Open CAV-60

2 _ IF CAV-60 is NOT available,
THEN PERFORM Enclosure 1,
Operation of the Batch Controller,
in this procedure.

3 Start CAP-1 A or CAP-1 B

|AP-490 I REV 02 PAGE 7 of 67 RCSB



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

Determine boration flow
rate.

3.11

DETAILS

* Determine flow rate using any of the
following:

MUT level (30.8 gal/in)

Computer point X359
for MUT level (30.8 gal/in)

Computer point X201
for A BAST level

See OP-103F, Tank Volumes,
Figure 7

Computer point X204
for B BAST level

See OP-1 03F, Tank Volumes,
Figure 7

Batch controller

3.12 IF boration flow rate is
> 10 gpm,
THEN GO TO Step 3.15
in this procedure.

I -AP-490 I REV 02 | PAGE 9 of 67 | RCSB



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

Plant in Modes 1 through 4 and any of the following exist:

* BAST not available

* BAST flow rate of > 10 gpm cannot be achieved

3.13 Initiate RCS boration from 1 Ensure selected MUP suction is
BWST. aligned to BWST.

2 IF selected MUP is NOT running,
THEN start selected MUP and
required cooling pumps:

MUP-1 A

__ MUP-1 B

MUP-1 C

3.14 Throttle MUV-31 to
maintain maximum flow
rate for existing plant
conditions.

AP-490 REV 02 PAGE 1 1 of 67 RCSB



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

RCS boration in progress.

3.15 Control RCS and MU
inventory to compensate
for boron addition.

* Maintain the following:

Letdown temperature < 1 20'F

PZR level based on plant
conditions

MUT level 55 to 100 in

See OP-1 03B,
Plant Operating Curves

* _IF letdown is available,
THEN align letdown to an RCBT.

* IF letdown is NOT available,
THEN control RCS inventory
based on equipment availability.

AP-490 I REV 02 PAGE 13 of 67 RCSB



3.0 FOLLOW-UP ACTIONS (CONT'D)

DETAILSACTI ONS

3.16 Determine RCS boron
concentration and
shutdown margin.

* IF Rx is critical,
THEN verify regulating rod
insertion limits are satisfied.

See OP-1 03D, Withdrawal Limit
Curves, Curves 1 through 5

* _Notify Chemistry to determine
RCS boron concentration.

* IF required,
THEN CONCURRENTLY PERFORM
SP-421, Shutdown Margin
Calculations, Section 4.1

3.17 WHEN RCS boron is
2 required concentration,
THEN continue in this
procedure.

-AP-490 REV 02 PAGE 15 of 67 RCSB
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1. 5-14 001/ 11/4-68/ 1150502004/ 0402.4.48/ 3.5/ 3.8/ 33-[213]1

CR-3 is conducting a plant shutdown with the following conditions established:

- Main Generator output 350 MWe.
- One condensate pump has been stopped

- The Main Feedwater Isolation Main Feedwater Pump Trip key switches

have been selected to the "Both" position.
- Both MFWPs are still in operation
- FWV-28 (cross-tie) is closed.

With the conditions stated above present, a steam break occurs on the "A2" Main

Steam Line resulting in the following:

- A Reactor and Main Turbine trip
- Depressurization of "A" OTSG to 580 psig.

- Depressurization of "B" OTSG to 870 psig

- Both OTSGs recover to normal post trip conditions.

Which of the following is the expected response of the Main Feedwater System for

this transient and the reason for this response?

A. No Main Feedwater Pumps will trip because both OTSGs did not reach

the MSLI setpoint.

B. Only the "A" Main Feedwater Pump will trip because the Main

Feedwater Cross-tie (FWV-28) had not been opened.

vC. Both Main Feedwater Pumps will trip due to the position of the Main

Feedwater Pump Trip keyswitches.

D. Only the "A" Main Feedwater Pump will trip because only the "A" OTSG

was reduced in pressure.
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Reasons:

A: With the MFWP Trip Key Switches selected to "BOTH", either OTSG
below 600 psig will send a trip signal to both MFWPs. "A" OTSG
pressure below 600 psig is sufficient to cause this action.

B. The position of the Main Feedwater Cross-tie Valve does not input to the
MSLI trip function. Both MFWPs will trip for the stated conditions.

C. Correct Answer. With the MFWP Trip Key Switches selected to
"BOTH", either OTSG below 600 psig will send a trip signal to both
MFWPs.

D. With the MFWP Trip Key Switches selected to "BOTH", either OTSG
below 600 psig will send a trip signal to both MFWPs.

New Question written for Sept. 2000 SRO and RO exam (2-15-00 CMC)

KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: EMERGENCY AND ABNORMAL PROCEDURE ORIENTATION

1-5.0 RESPONSIBILITIES

A. NUCLEAR SHIFT MANAGER (NSM):

1. Ensures shift operations are conducted in accordance with this
procedure.

2. Recall memory items contained in Enclosure 1 of AI-505.

B. PROCEDURE DIRECTOR:

1. Directs performance of the Event Procedures in accordance with

the guidelines delineated in this procedure.

2. Recall memory items contained in Enclosure 1 of AI-505.

C. CONTROL BOARD OPERATORS:

1. Manipulate plant controls in the Control Room in accordance with
Event Procedures.

2. Provide feedback of plant conditions to shift supervision.

3. Initiate a reactor trip or actuate a safety system if plant conditions
are degrading rapidly or if actuation setpoints are exceeded and no

actuation occurs.

4. Communicate with Plant Operators and plant personnel.

5. Recall memory items contained in Enclosure 1.

D. PLANT OPERATORS:

1. Operate plant systems outside the Control Room as directed by
Control Board Operators.

2. Report abnormal plant conditions to Control Room personnel in a

timely manner.

E. SHIFT TECHNICAL ADVISOR:

1. Report to the Control Room within 10 minutes from Event

Procedure entry notification.

Page 12 of 27
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ENCLOSURE 1
(Page 1 of 3)

LICENSED OPERATOR and STA MEMORY ITEMS

1.0 Items from APs and EOPs

1.1 EOP and AP Entry Conditions.

1.2 EOP and AP Immediate Actions (EOP-02, EOP-03, AP-660).

1 .3 Applicability of EOP-1 3 Rules.

1.4 Expected response and position of equipment affected by an automatic
and manual actuation of Main Steam Line Isolation, Main Feedwater
Isolation, and Emergency Feedwater Actuation.

2.0 Reactor Trip Requirements

2.1 Initiate a manual Reactor trip if any RPS trip setpoints are exceeded:

* Rx power is 2 104.9%

* RCS Thot is 2 6181F

* RCS PRESS is 2 2355 psig

* RCS PRESS is < 1900 psig

* RCS PRESS is below the variable PRESS/TEMP curve
P < (11 .59 X Th) - 5037.8 psig

* RB PRESS is 2 4 psig

< 3 RCPs are operating

* Rx power and imbalance are outside the limits of the RPS axial
imbalance curve

* Turbine trip at 2 45% FP

* Both MFWPs trip at 2 20% FP

AI-505 Rev. 7 Page 28
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

Window Alarm Setpoint

L-0 1-01 * FWP-A Trip FWP-2A Control oil
pressure <55 psig

L-01-02* FWP-A Vibration High FWP-2A Turbine bearing
vibration is >2.4 mils
(alert) or >3.5 Mils
(danger) or FWP-2A
Pump bearing vibration is
>5.0 mils (alert) or >5.7
mils (danger)

L-03-01* FWBP A Trip FWP-1A tripped
L-03-03 FWP Trouble Any of the following

conditions on either FWP-
2A or 2B:
At zero speed and turning
gear not engaged,
Turning gear motor amps
> 115% rated,
Turbine speed >5,555
rpm,
Turbine speed <100 rpm,
Shaft eccentricity >3 mils
or >3.5 mils,
Thrust bearing position
>10 mils or >20 mils,
Tachometer select switch
not in normal

L-04-02 FWBP Motor Overload FWP-1A or lB amps
>115% rated

L-04-05 FWP Seal Pot Level Seal drain return pot level
Low <7 3/8"

* Feedwater Train "A" alarms. Feedwater Train "B" has similar
alarms".

1-9.0 EMERGENCY OPERATIONS

A. MAIN FEEDWATER ISOLATION (MFWI)

1. If a break in a feedwater line or main steam line occurs and causes
either or both OTSGs to depressurize to < 600 psig, the emergency
feedwater initiation and control system (EFIC) will initiate a main

Page 61 of 97
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

feedwater isolation (MFWI) signal and a main steam line isolation
(MSLI) signal.

2. The purpose of the MFWI (and MSLI) is to limit the overcooling
and depressurization of the RCS, which would result in positive
reactivity addition to the reactor core and a subsequent increase in
reactor power. The MFWI and MSLI will also limit the amount of
energy released to reactor building for breaks inside containment.

3. The low OTSG pressure signal (<600 psig), will cause a main
feedwater isolation (MFWI) to occur by actuating the following
components:

a) Closing the main block valve(s).

b) Closing the startup block valve(s).

c) Closing the low load block valve(s).

d) Closing the main feedwater pump suction valve(s).

e) Closing the main feedwater cross connect valve (FWV-28).

f) Tripping the main feedwater pump(s).

4. The main steam and feedwater isolation functions initiated by low
OTSG pressures are bypassed during plant shutdown and
cooldown using bypass pushbuttons on the PSA section of the
Main Control Board.

a) Outlet pressure in at least one OTSG must be below 750
psig before bypassing can be performed.

b) In order to prevent an initiation from occurring, the system
must be bypassed before OTSG pressure decreases to 600
psig.

c) The bypass will be automatically reset when steam pressure
in both OTSGs increases above 750 psig.

d) Reset may also be accomplished using the manual reset
toggle switches on each MSLI/MFWI trip module, located
within the EFIC cabinets.

Page 62 of 97
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

5. MFWI Key Lock Switches

a) Two key lock switches ensure that main feedwater is
isolated from a faulted OTSG should FWV-28 fail to close.

b) The two switches, labeled EFIC CHANNEL "A" ("B"),
MN FW ISOLATION, MN FW PUMP TRIP, are located
in EFIC cabinet RR3A for channel "A", and RR5B1 for
channel "B".

c) Each switch may be selected to ONE or BOTH. When
selected to ONE, only the main feed water pump for the
affected OTSG will be tripped on a MFWI actuation. By
selecting both switches to the BOTH position, a trip signal
will be sent to FWP-2A and FWP-2B when either OTSG is
required to be isolated.

d) The keys, which are administratively controlled, are used to
select the two switches to BOTH when FWV-28 is open. In
this mode, a MFWI actuation of either OTSG will result in
both main feedwater pumps being tripped. By procedure,
when both feedwater pumps are on line and FWV-28 is
closed, the key switches are both selected to ONE.

6. MFWI and MSLI are discussed in detail in OPS4-15, Emergency
Feedwater and EFIC.

1-10.0 TECHNICAL SPECIFICATIONS

A. Technical Specification 3.6.3 requires that each containment isolation
valve is operable in Modes 1, 2, 3, and 4, and specifies the actions that
must be taken if this requirement is not met.

1. FSAR Table 5.9 lists feedwater check valves FWV-43, -44, -45,
and -45 as containment isolation valves. These valves must meet
the requirements of Specification 3.6.3.

2. This requirement ensures containment leakage rates are limited to
those assumed in the safety analysis.

B. Technical Specification 3.7.3 requires that two main feedwater isolation
valves in each main feedwater flow path are operable in Modes 1, 2, and

Page 63 of 97
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

3, and specifies the actions that must be taken if this requirement is not
met.

1. This requirement ensures that the main feedwater isolation valves
will isolate main feedwater flow to the OTSGs following a
feedwater or main steam line break.

C. Technical Specification 3.7.16 requires that the specific activity of the
secondary coolant shall be < 4.5E-4 micro curies per gram Dose
Equivalent I-131 in modes 1, 2, 3, and 4.

1. If this limit is exceeded the plant must be in Mode 3 in 6 hours and
be in Mode 5 within 36 hours.

2. The limit on secondary coolant specific activity ensures the offsite
dose contribution from this parameter in the event of main steam
line break between the RB and the turbine stop valves (most
limiting accident) does not exceed dose values considered in the
safety analysis.

1-11.0 OPERATIONS EXPERIENCE AND INDUSTRY EVENTS

A. Summaries of applicable operations experience and industry events are
available as a separate handout.

1-12.0 LIST OF FIGURES

Figure 1 Main Feedwater System
Figure 2 Main Feedwater Pump Turbine LP and HP Steam Admission Nozzle

Valves
Figure 3 Governing System
Figure 4 MFWP Stem Stop/Trip Valve
Figure 5 MFWP "B" Control Oil System
Figure 6 Dual Vibration Monitor
Figure 7 Dual Thrust Monitor
Figure 8 Eccentricity Monitor

Page 64 of 97
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Wednesday, June 21, 2000 @ 03:33 PM SRO.BNK Page: 1

1. 5-01 00119/1119030200110272.2.2213.414.1111-[2/3]1

The following conditions existed:

- A failure of RCS pressure control (Pzr heater control and Spray) induced a plant
transient.

- At one point in this transient RCS pressure decreased to 1990 psig with Tave at
5940F.

Ten minutes following the onset of the transient the operating crew manually
restored normal RCS conditions. Power remained at 100% throughtout this
transient.

Which of the following is the limiting ITS required action and completion time for
this transient?

A. Normal conditions were re-established within the ITS 2 hour time limit.
No additional actions are required.

B. The plant should be in Mode 3 within 6 hours and have all CRD
Breakers open within that same 6 hours.

C. Actions should be initiated within 1 hour to place the plant in Mode 3
within 7 hours, Mode 4 within 13 hours and Mode 5 within 37 hours.

vD. ITS requires that actions be initiated to place the plant in Mode 3 within
1 hour.
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5-01 001/9// 1190302001/0272.2.22/3.414.1111-[2/3]1

Reasons:

A. The pressure / temperature given are both in violation of ITS 3.4.1, DNB
Limits. No action is directed by ITS if conditions are restored within
2 hours. This is not the limiting ITS condition.

B. This action is directed for multiple failures of RPS variable pressure /
temperature trips (ITS 3.3.1 Condition F, referenced from Table 3.3.1-1).
This is not the limiting action directed by ITS.

C. This action is the requirement of ITS 3.0.3 which would be applicable for
a failure of all 4 RPS channels to actuate on the variable pressure I
temperature trip. This is not the limiting action directed by ITS.

D. Correct Answer. The pressure / temperature relationship given in the
stem is in the unacceptable region of ITS figure 2.1.1-1 and is a violation
of ITS safety limit 2.1.1.3. ITS step 2.2.1 directs the action stated in this
choice and is the limiting condition for the stated transient.

Provide ITS 2.1, 3.0.3, 3.3.1 and 3.4.1; New Question for Sept. 2000 RO and SRO
exam. (2-14-00 CMC)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re Sy,

I 1190302001 0272.2.22 h.4 k.1 |11-[2/3] 1 .

ANSWERS: Version Answers:
e 0 1 2 3 4 5 6 7 8 9 EScramble Choices

sincrle I l |I I I I I I I I I I I ok _ .- .

3tem

w1Points I 1l ID IA 1B IC ID IA 1B IC ID IA lbcramble mange; A -



SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

2.1.1.1 In MODES 1 and 2, the maximum local fuel pin centerline
temperature shall be < 5080 - (6.5 E-3) X (Burnup.
MWD/MTU)'F. Operation within this limit is ensured by
compliance with the AXIAL POWER IMBALANCE protective
limits preserved by the Reactor Protection System
setpoints in LCO 3.3.1, "Reactor Protection System (RPS)
Instrumentation," as specified in the COLR.

2.1.1.2 In MODES I and 2, the departure from nucleate boiling
ratio (DNBR) shall be maintained greater than the limits
of 1.3 for the BAW-2 correlation and 1.18 for the BWC
correlation. Operation within this limit is ensured by
compliance with SL 2.1.1.3 and with the AXIAL POWER
IMBALANCE protective limits preserved by the RPS
setpoints in LCO 3.3.1, as specified in the COLR.

2.1.1.3 In MODES 1 and 2, Reactor Coolant System (RCS) core
outlet temperature and pressure shall be maintained above
and to the left of the SL shown in Figure 2.1.1-1.

.

2.1.2 RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained
< 2750 psig.

2.2 SL Violations

The following actions shall be completed:

2.2.1 In MODE 1 or
violated, be

2, if SL 2.1.1.1, SL Z.1.1.2 or SL
in MODE 3 within 1 hour.

2.1.1.3 is

2.2.2 In MODE I or 2, if SL 2.1.2 is violated, restore compliance and be
in MODE 3 within 1 hour.

(continued)

Crystal River Unit 3 2.0-1 Amendment No. 149
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Reactor Coolant System DNB Safety Limits

Crystal River Unit 3 2 .0-3 Amendment No. 149



LCO Applicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1 LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in
LCO 3.0.2.

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.5 and 3.0.6.

If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time(s), completion
of the Required Action(s) is not required, unless otherwise
stated.

LCO 3.0.3 When an LCO is not met, except as provided in the associated
ACTIONS, and an associated ACTION is not met or provided,
the unit shall be placed in a MODE or other specified
condition in which the Specification is not applicable.
Action shall be initiated within 1 hour to place the unit,
as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the
individual Specifications.

Where corrective measures are completed that permit
operation in accordance with the LCO or ACTIONS, completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued

(continued)

Crystal River Unit 3 3.0-1 Amendment No. 149



RPS Instrumentation
3.3.1

3.3 INSTRUMENTATION

3.3.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1

APPLICABILITY:

Four channels of RPS instrumentation for each Function in
Table 3.3.1-1 shall be OPERABLE.

According to Table 3.3.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel A.1 Place channel in 1 hour
inoperable. bypass or trip.

B. Two channels B.1 Place one channel in 1 hour
inoperable. trip.

AND

B.2 Place second channel 1 hour
in bypass.

C. One or more RCPPMs for C.1 Trip the RCPPM(s). 4 hours
one RCP inoperable.

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A Table 3.3.1-1 for the
or B not met. Function.

(continued)

Crystal River Unit 3 3.3-1 Amendment No. 149



RPS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1.1 Verify 4 RCPs in 1 hour
associated Completion operation.
Time of Condition C
not met. AND

E.1.2 Reduce THERMAL POWER 1 hour
<2475 MWth

OR

E.2 Enter Condition F 1 hour

F. As required by F.1 Be in MODE 3. 6 hours
Required Action D.1
and referenced in AND
Table 3.3.1-1 or by
Required Action E.2. F.2 Open all CONTROL ROD 6 hours

drive (CRD) trip
breakers.

G. As required by G.1 Open all CRD trip 6 hours
Required Action D.1 breakers.
and referenced in
Table 3.3.1-1.

H. As required by H.1 Reduce THERMAL POWER 6 hours
Required Action D.1 < 45% RTP.
and referenced in
Table 3.3.1-1.

I. As required by I.1 Reduce THERMAL POWER 6 hours
Required Action D.1 < 20% RTP.
and referenced in
Table 3.3.1-1.

Crystal River Unit 3 3.3-2 Amendment No. 149



RPS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 1)
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS
MODES OR REFERENCED
OTHER FROM

SPECIFIED REQUIRED
CONDITIONS ACTION D.1 SURVEILLANCE ALLOWABLE

FUNCTION REQUIREMENTS VALUE

1. Nuclear Overnower -

a. High Setpoint

b. Low Setpoint

2. RCS High Outlet Temperature

3. RCS High Pressure

4. RCS Low Pressure

S. RCS Variable Low Pressure

6. Reactor Building High
Pressure

7. Reactor Coolant Pump Power
Monitor (RCPPM)

8. Nuclear Overpower RCS Flow
and Measured AXIAL POWER
IMBALANCE

9. Main Turbine Trip (Control
Oil Pressure)

10. Loss of Both Main Feedwater
Pumps (Control Oil
Pressure)

11. Shutdown Bypass RCS High
Pressure

2(b) ,3
4 (b) , Sb)

1,2

1,2

1,2(")

1,22"'

1,2,3("

1, 2"'

1,2(a)

2 45% RTP

2 20% RTP

2(b,3'(b
4'), 5Cb'

F SR
SR
SR
SR

G SR
SR

F SR
SR
SR

F SR
SR
SR
SR

F SR
SR
SR
SR

F SR
SR
SR

F SR
SR
SR

F SR
SR
SR
SR

F SR.
SR
SR
SR
SR

H SR
SR
SR

I SR3
SR
SR

G SR3
SR
SR

3.3.1.1
3.3.1.2
3.3.1.5
3.3.1.7

3.3.1.1
3.3.1.5

3.3.1.1
3.3.1.4
3.3.1.6

3.3.1.1
3.3.1.4
3.3.1.6
3.3.1.7

3.3.1.1
3.3.1.4
3.3.1.6
3.3.1.7

3.3.1.1
3.3.1.4
3.3.1.6

3.3.1.1
3.3.1.4
3.3.1.6

3.3.1.1
3.3.1.4
3.3.1.6
3.3.1.7

3.3.1.1
3.3.1.3
3.3.1.5
3.3.1.6
3.3.1.7

3.3.31.1
3.3.1.4
3.3.1.6

3.3.1.1
3.3.1.4
3.3.1.6

3.3.1.1
3.3.1.4
1.3.1.6

< 104.9% RTP

S 5% RTP

s 618°F

s 2355 psig

> 1900 psig

2 (11.59 *T -
5037.8) psig

s 4 psig

More than one pump
drawing s 1152 or

2 14,400 kW

Nuclear Overpower RCS
Flow and AXIAL POWER
IMBALANCE setpoint
envelope in COLR

2 45 psig

2 55 psig

.S 1820 psig I

(a) When not in shutdown bypass operation.

Cb) During shutdown bypass operation with any CRD trip bnkers in the cld psion and the ORD Control
System (CRDCS) capable of rod withdrawal.

(c) With any CR0 trip breaker in the closed position and the CRDCS capable of rod withdrawal.

Crystal River Unit 3 3.3-5 Amendment No. 178



RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

LCO 3.4.1

APPLICABILITY:

RCS DNB parameters for loop pressure, hot leg temperature,
and RCS total flow rate shall be within limits for the
number of reactor coolant pumps (RCPs) in operation.

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours
parameters not within parameter(s) to
limits. within limit.

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

Crystal River Unit 3 3.4-1 Amendment No. 149



RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

rietiDIFI AhIr oqfRnITPRMFNTS-
JUKV C I LLItIsIL I i - I* *'_. .

SURVEILLANCE FREQUENCY
I

SR 3.4.1.1 -------------------NOTE--------------------
With three RCPs operating, the limit is
applied to the loop with two RCPs in
operation.

…_____________________________-____________

Verify RCS loop pressure > 2061.6 psig with
four RCPs operating or > 2057.2 psig with
three RCPs operating.

12 hours

i

SR 3.4.1.2 -----------------NOTE--------------------
With three RCPs operating, the limit is
applied to the loop with two RCPs in
operation.

…__________________________________________

Verify RCS hot leg temperature < 604.6
0F. 12 hours

SR 3.4.1.3 Verify RCS total flow rate > 139.7 E6 lb/hr 12 hours
with four RCPs operating or
2 104.4 E6 lb/hr with three RCPs operating.

SR 3.4.1.4 -------------------NOTE--------------------
Only required to be performed when stable
thermal conditions are established > 90% of
ALLOWABLE THERMAL POWER.

…__________________________________________

Verify RCS total flow rate is within limit 24 months
by measurement.

Crystal River Unit 3 3.4-2 Amendment No. 149
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; 1. 4-66 001141 105504020011051AK3.0112.813.1133-[1]I

Following a Reactor/Turbine trip caused by a loss of Main Condenser Vacuum,
which of the following actions will/must occur to protect the Main Condenser from
overpressurization?

A. Those Turbine Bypass Valves selected to automatic control on the MCB
will fail closed. Turbine Bypass Valves in manual control from the MCB
will have to be closed by the operator.

VB. All Turbine Bypass Valves will fail closed regardless of the status of the
MCB control stations.

C. Those Turbine Bypass Valves selected to automatic control on the MCB
will have a new control setpoint of 1025 psig input to reduce steam flow
to the Main Condenser. The Turbine Bypass Valves in manual control
from the MCB must be controlled by the operator.

D. All Turbine Bypass Valves will control at 1025 psig to reduce steam flow
to the Main Condenser. This will occur regardless of the status of the
MCB control stations.

Reasons:

A. Loss of Main Condenser vacuum will cause all TBVs to close, regardless
of the condition of the MCB hand/auto stations.

B. Correct Answer. The input to close the TBVs enters the system
downstream of the hand/auto station input. This causes all TBVs to
close regardless of the condition of the MCB hand/auto stations.

C. No automatic adjustment is made to TBV control setpoints as the result
of low Main Condenser vacuum. The 1025 setpoint is used by the
Atmospheric Dump Valves during all modes of control but has no
bearing on TBV operation.

D. No automatic adjustment is made to TBV control setpoints as the result
of low Main Condenser vacuum. The 1025 setpoint is used by the
Atmospheric Dump Valves during all modes of control but has no
bearing on TBV operation.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

a) When a Bailey station is in HAND the operator may
control the valves as required by plant conditions.

b) When a station is in AUTO, the valves are controlled by the
Integrated Control System (ICS) based on an operator-
adjustable setpoint.

1) The setpoint controller is on a separate Bailey
station located directly above the HAND-AUTO
stations.

4. The pressure setpoint that the bypass valves automatically control
at is a function of plant conditions.

1) If the turbine is not on the line and the reactor is not
tripped, the valves will control header pressure at
setpoint (normally 885 psig).

2) If the main turbine is operating at > 15% electrical
output, the bypass valve setpoint is automatically
increased by 50 psig to 935 psig. This is done to
prevent the bypass valves from competing with the
main turbine for header pressure control.

3) When the reactor is tripped, the bypass valve
control setpoint is increased by 125 psi to 1010
psig. This is done to limit the amount of primary
system cooldown and associated decrease in
pressurizer level following the trip.

5. Local manual operation of the bypass valves can be performed
using the handwheels located on the valves.

6. The turbine bypass valves will fail closed on loss of instrument air.
If a loss of all circulating water pumps or loss of condenser
vacuum (<5 in Hg vacuum) occurs, the valves will close and
cannot be operated from their Bailey control stations.

F. MISCELLANEOUS VALVES

I1. MSV-55 and MSV-56 - Main steam supplies to the turbine driven
emergency feedwater pump (EFP-2). These valves, which are
normally open, receive an auto open signal on an Emergency
Feedwater Initiation. Both valves are powered from DPDP-8B.

Page 20 of 46
OPS-4-66LP Rev. 2
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1. 5-91 001/1//0620503001/0552.4.35/3.313.5/88-[1]/

During a Station Blackout condition, EOP-12 has the RO direct the PPO to
de-energize VBIT-1E by performing the following actions:

1. Open inverter "AC INPUT" Bkr.
2. Open inverter "AC OUTPUT" Bkr.
3. Open inverter "BATTERY INPUT" Bkr.

What is the basis of this action during a Station Blackout?

A. This action prevents VBIT-1E overheating because of a loss of
ventilation to the 108' of the control complex.

B. This action prevents overheating of the plant computer hardware during
a loss of control complex ventilation.

C. This action is necessary to reduce loads on safety related station
batteries and ensure they last the 4 hour design duration.

vD. This action removes heat input to the control complex, mininizing the
likelyhood of overheating relays and bistables.

Reasons:-

A. The reason for de-energizing VBIT-1E is not to protect it from
overheating. The components being protected by this action are the
actuation relays and bistables which may change state if overheated.
VBIT-1E is secured to remove its heat input to the control complex.

B. VBIT-1E powers the plant computer system but the plant computer
hardware is not the component being protected from overheating.

C. VBIT-1E is not powered from the safety related station batteries.

D. Correct Answer. Heat input to the control complex must be reduced to
prevent overheating and subsequent undesired actuation of control
bistables and relays.

New Question written for Sept. 2000 RO and SRO Exam. (2-15-00 CMC)
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ENCLOSURE 2 (CONT): PRIMARY PLANT OPERATOR (PPO) TASKS EOPS AND APS

12 3.9 Open the EFIC cabinet doors. With a loss of power, there is no cooling in the control complex. If relays and
bistables overheat it is possible for them to change state. Opening the
applicable cabinet doors will provide air flow through the cabinets.

3.34 Close EFIC cabinet doors. Once power is recovered, Control Complex cooling will be reestablished and
the EFIC cabinet doors may be reclosed.

12 3.11 De-energize Inverter E (VBIT- With a loss of power, there is no cooling in the control complex. If relays and
1E). bistables overheat it is possible for them to change state. De-energizing VBIT-

1 E will remove its heat from input to the control complex.
3.33 Once power is recovered, Control Complex cooling will be reestablished and

Re-energize VBIT- 1 E. VBIT-IE can be re-energized.
12 3.14 Isolate open penetrations. A possibility exists for degradation of RCS conditions. Ensuring containment

integrity will protect the public and environment if such a condition occurs.
12 3.24 Close breakers to energize Once power is recovered restoration is performed in a controlled manner. ES

Engineered Safeguards (ES) MCCs will be re-energized locally.
MCCs.

14 2.3 Energize Pressurizer vent The vent valves may be required to establish loop subcooled conditions or vent
Encl. 2 valves. non-condensable gases from the RCS. Energizing these components early in a

transient ensures they are available in a relatively short time.
14 2.4 Energize Containment Several accidents require continuous monitoring of Reactor Building hydrogen

Encl. 2 2.7 Monitoring (WS) valves for concentrations. Energizing WS valves will allow their alignment when the
2.10 hydrogen analyzers. hydrogen analyzer is placed in service.
2.14

14 2.5 Ensure DC cooling The normal configuration of the DC cooling temperature control selection
Encl. 2 2.8 temperature control selection switches is to the Control Room. These actions verify the switch position in

switch selected to Control preparation for DHR.
Room.

Page 24 of 36
OPS-5-91-LP Rev. 0
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 12, STATION BLACKOUT

3.11 Notify PPO to de-energize VBIT-1E ("E" inverter) (108
ft CC on front of VBIT 1E).

The control room temperature study indicated that VBIT-1E (E-Inverter) must
be de-energized in order to maintain control complex temperatures below
required values. De-energizing VBIT-1E will result in the loss of the plant
computer. None of the following steps in this EOP rely on the plant computer.

De-energizing VBIT-1E is a 30-minute required operator action.

3.12 Ensure attempts to restore AC power source to ES 4160V
buses are in progress.

Concurrently perform AP-770, Emergency Diesel
Generator Actuation, beginning with Step 3.1.

AP-770 contains all of the instructions necessary to restore off-site, or on-site,
power to the ES 4160V buses when power becomes available. Concurrently
performing AP-770 allows simultaneous efforts to be in progress to cope with the
existing SBO event and to focus on restoring power. This step is placed in the
procedure after the time critical operations have been completed.

Note: Indications of Nat Circ flow may be delayed due to
loop transport times.

Heat removal is determined by Nat Circ indications
and trends on Tincore.

This note is provided to aid the operator in understanding that Natural
Circulation may not be recognized immediately due to low flow rates without
forced flow. Simulator experience has shown that this note helps operators
stabilize the plant without over controlling

11 of 25
OPS-5-100-SH Rev. 0



Wednesday, June 21, 2000 @ 04:08 PM RO.BNK Page: I

1. 4-16 0012/25-91/ 1010402003/ A06AA2.2/ 3.7/4.2/ 33-[1J]

The following conditions exist:

- A fire in the radiation monitoring panel has made the control room
uninhabitable.

- Procedural guidance directs the operating crew to man the Remote Shutdown
Panel.

- Control is being transferred to the RSD Panel by selecting four control switches
to the "RSP" and pulled out position.

In addition to transferring control to the RSD Panel, what is accomplished by
these switch selections?

VA. Control circuits for components necessary for shutdown of the plant are
isolated from the control room.

B. Back-up fire suppression systems within the control room and cable
spreading room are enabled.

C. Engineered Safeguards automatic starts are enabled for HPI pumps,
LPI pumps and both Emergency Diesel Generators.

D. SASS will now monitor RSD Panel controls for blown fuses and transfer
to redundant control circuits if fuse failures occur.

Reasons:

A. Correct Answer. These switches will cause an alarm to sound in the
control room, isolate selected component control circuits from the control
room, and activate selected component controls from the RSD Panel.

B. No input exists between the RSD Panel transfer switches and fire
suppression systems.

C. Transferring control to RSD Panel removes ES auto functions from most
of these components.

D. No input exists between the RSD Panel transfer switches and SASS.
SASS is not designed to monitor RSD Panel components for failure.
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SOCR REV 15 AP-990

SHUTDOWN FROM OUTSIDE THE CONTROL ROOM

1.0 ENTRY CONDITIONS

IF a fire exists in any of the following areas:

* Control Room

* Cable spreading room

* Control Complex HVAC

which affects Control Room habitability,

OR results in loss of plant control,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO L.K. ClewettDate 5/3/00
(SIGNATURE ON FILE)

I .AP-990 .IPAGE 1ofI163 80CR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

NOTE

Transferring control to RSD Panel removes Auto functions from
PZR Htrs, PZR spray, and ES.

3.13 WHEN RSD Panel is
manned,
THEN transfer control to
RSD Panel.

1 Notify RO (PPO) to place
"REMOTE S/D X-FER SWITCH B"
to "RSP" and pulled out position
(B ES 4160V SWGR Room).

2 Verify "ES-B"
"RELAYS ENERGIZED" light is lit.

3 _ Notify RO (PPO) to place
"REMOTE S/D X-FER SWITCH A"
to "RSP" and pulled out position
(A ES 4160V SWGR Room).

4 Verify "ES-A"
"RELAYS ENERGIZED" light is lit.

5 Place the following transfer switches in
the "RSP" and pulled out position (RSD
Panel):

"TRANSFER SWITCH "AB"

"TRANSFER SW. NON-SAFETY'

6 Notify any remaining Control Room
personnel to proceed to RSD
Panel.

AP-990 I REV 15 PAGE 15 OF 163 SOCR
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COURSE: SYSTEMS TECHNOLOGY

LESSON: REMOTE SHUTDOWN SYSTEM

Component Description Location

-81, -82, -83,
-84, -85, and
-86
SWV-109 and SW Isolation to CRDMs (One C/S) RSP-A
-110
SWV-109 and SW Isolation to CRDMs (One C/S) RSP-B
-110

SWV- 151 CI Return Isolation from RB Fans RSP-A
SWV-152 CI Supply Isolation to RB Fans RSP-A
SWV-152 CI Supply Isolation to RB Fans RSP-B
SWV-353 SW Supply Isolation to RB Fans RSP-A
SWV-353 SW Supply Isolation to RB Fans RSP-B
SWV-354 SW Return Isolation from RB Fans RSP-A
SWV-354 SW Return Isolation from RB Fans RSP-B
SWV-355 CI Return Isolation from RB Fans RSP-B

a) Any additional equipment requiring operation during a
shutdown from outside the Control Room will require local
manipulations.

D. TRANSFER SWITCHES

1. Four transfer switches are used to transfer control from the Control
Room to the remote shut down panel.

a) The "AB" and non-safety (NS) transfer switches are
located on the "AB" section of the RSP.

b) The "A" transfer switch is located in the east most
auxiliary relay cabinet in the "A" 4160 V ES switchgear
room.

1) When the transfer switch is placed in the RSP
position, a light on the "A" side of the RSP will
energize to indicate that the "A" RSP relays are
energized.

c) The "B" transfer switch is located in the east most auxiliary
relay cabinet in the "B" 4160 V ES switch gear room.

Page 15 of 22
OPS4-16-LP Rev. 0



COURSE: SYSTEMS TECHNOLOGY

LESSON: REMOTE SHUTDOWN SYSTEM

1) When the transfer switch is placed in the RSP
position, a light on the "B" side of the RSP will
energize to indicate that the "B" RSP relays are
energized.

2. When the transfer switches are placed in the RSP position, the
control room receives an alarm, and the control circuits for
components necessary for shutdown of the plant are isolated from
the Control Room. At the same time, controls for many of these
components are activated on the remote shut down panel.

3. The operation of the transfer switches has no effect on
instrumentation operation due to buffers that "separate" the
primary element transmitter, remote shutdown indicators, and
remote shutdown instrument modules from the MCR indicators
and NNI modules.

4. If power is lost to any of the four transfer switches, the functions
controlled by that transfer switch will be transferred back to the
non-RSP (MCR control) mode automatically.

1-5.0 INSTRUMENTS AND CONTROLS

A. INDICATING INSTRUMENTATION

Instrument Function Range

BS-16-PI2* Reactor Building pressure (RSP-AB) -10 - 70 psig
DH-1-FI3-2** LPI Loop A Flow (RSP-A) 0 - 5000 gpm
DH-2-TIl-2** DH Cooler Loop A Outlet 0 - 3000 F

Temperature (RSP-A)
DH-6-TI1-2** DH Cooler Loop A Inlet Temperature 0 - 300OF

(RSP-A)
DH-7-LIl-1 BWST Level (RSP-AB) 0 - 50'
EF-25-FI2* EFW "A" Flow (RSP-A) 0 - 1000 gpm
EF-23-FI2* EFW "B" Flow (RSP-B) 0 - 1000 gpm
EF-98-LI2* EFW Tank Level (RSP-A) 0-38'
MS-106-PI2* OTSG "A" Pressure (RSP-A) 0 - 1200 psig

Page 16 of 22
OPS4-16-LP Rev. 0
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(

ENCLOSURE 2 (CONT): PRIMARY PLANT OPERATOR (PPO) TASKS EOPS AND APS

770 3.41 Reset Heat Trace (HT) diesel If the heat trace needs to be re-energized, then this action will allow HT to be
load shedding panels. recovered.

770 3.42 Ensure SW alignment to When SF cooling is re-established the SW cooling valves to the SFHE need to
SFHEs. be aligned.

770 3.52 Restore diesels to ES Standby. Once the diesels have been shutdown, they need to be placed in ES Standby
(OP-770) in preparation for an EDG start command.

770 Encl. 6 Adjust speed droop. Adjust When an off-site power supply is available, to assist in synchronizing the EDG
Encl. 7 unit/parallel switch. to the off-site source the Unit/Parallel switch to parallel and setting speed droop

to 60. This allows the EDG to better share load by establishing an allowable
speed and voltage droop.

961 3.9 Close BWST supply isolation If the BWST was on recirculation with a SFP, the recirculation is stopped and
valve (SFV-13). the BWST supply isolation valve closed. If the SF system sustained any

damage, this would prevent BWST inventory loss.
961 3.11 Check Spent Fuel (SF) pool The SF pool tell-tale drains should be inspected to determine if damage has

liner tell-tale drains. occurred to the SF pool liner.
961 3.16 Perform a primary plant walk Following an earthquake the secondary plant should be walked down to access

down and ensure power equipment and structural damage.
available to the WG
compressors.

990 3.13 Transfer control to Remote Transfer of control to the RSP is accomplished by selecting switches in the
Shutdown Panel (RSP). 4160V ES switchgear room to the RSP position. This enables control from the

RSP, isolates some unprotected control circuits, and instates some protected
control circuits.

990 3.14 Open Control Rod Drive If the Control Room is unable to trip the reactor before evacuation and/or if NI-
(CRD) breakers. Verify CRD 14 is not on scale, these actions ensure the reactor is shutdown.
0% lights are lit.

Page 33 of 36
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1. 3-25 001/4/ 5-97/ 1150502006/ 074EK3.081 4.1/ 4.2/ 33-[213]1

The following plant conditions exist:

- A SBLOCA with ISCM has been in progress for 2 hours.
- RCP-1B and RCP-1C are running.
- RCS pressure and temperature indicate cladding temperatures now exceed

18000F

Based on these conditions, which of the following is the proper action and basis for
that action?

A. RCP-1D and RCP-1A should be started to assist in sweeping
non-condensable gases from RCS flow paths.

B. RCP-1D and RCP-1A should be started to assist in forcing any
remaining RCS liquid to the core.

C. RCP-1B and RCP-1C should be stopped to allow non-condensable gases
to reach high points in the RCS where they can be vented.

,/D. RCP-1B and RCP-1C should be stopped to prevent thermally induced
failures of OTSG tubes.

Reasons:

A. Until recent concerns over increased off site doses from OTSG tube
B. failures during ICC, starting all RCPs in region 4 was a part of our

mitigation strategy. Now the concern over tube failure becomes the
overriding factor and requires securing all running RCPs.

C. This choice contains the proper action (stopping all running RCPs) but
the reason is not correct. This action is taken to protect OTSGs and the
public from increased off site dose and has nothing to do with venting
non-condensable gas in the RCS.

D. Correct response. Continued displacement of superheated steam and
gas through the OTSGs can cause the tubes to rupture and allow a path
through the two remaining RCS fission product boundaries.
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 7, INADEQUATE CORE COOLING

3.35 If RCPs are running, then stop all RCPs.

With Tincore in region 4, the steam above the core will be very hot (and likely, very
contaminated). Operating the RCPs would circulate this steam through the OTSGs, heating the
tubes well beyond design temperatures, possibly resulting in tube failures.

3.36 Notify personnel of entry into Severe Accident Region.

* PA announcement

* STA to come to control room

* Plant operators

* NSM ( evaluate plant conditions for possible entry into the
Emergency Plan)

This step ensures that all shift personnel are notified of the development of severe accident
conditions. The conditions that resulted in transition to severe accident guidelines may indicate
that an emergency action level must be entered or upgraded in the radiological emergency
response plan.

3.37 Notify TSC that plant conditions indicate a severe accident is
occurring.

Core conditions have degraded to the Severe Accident region of the ICC curve. From this
point on the TSC will provide guidance for accident mitigation based on the Severe Accident
Management Guidelines.

3.38 Exit this procedure.

This step transitions from EOP-07 to the Severe Accident Management Guidelines. The TSC
will provide recommended actions to the control room based on the Severe Accident
Management Guidelines.

26 of 26
OPS-5-97-SH Rev. 0



ICC REV 07 EOP-07

INADEQUATE CORE COOLING

1.0 ENTRY CONDITIONS

IF directed by other procedures,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

EOP-07 | PAGE 1 of 55 ICC



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

Tincore in Severe Accident Region.

I
CAUTION

Failure to stop running RCPs may increase off site dose due to thermally
induced OTSG tube failure. I

3.35 IF RCPs are running,
THEN stop all RCPs.

3.36 Notify personnel of entry
into Severe Accident
Region.

* PA announcement

* STA

* Plant Operators

* NSM (evaluate plant conditions
for potential entry into
Emergency Plan)

3.37 Notify TSC that plant
conditions indicate a severe
accident is occurring.

3.38 _ EXIT this procedure.

I EOP-07 I REV 07 | PAGE 45 of 55 | ICC



4.0 FIGURE 1 INADEQUATE CORE COOLING REGIONS
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During a plant transient the RO observes the following Subcooling Margin
indications on both of the Subcooling Margin monitor screens on SPDS.

The number 10 is displayed in yellow as a negative value.

Which of the following describes the status of RCS Subcooling indicated by this
display?

A. The RCS is approximately 10 degrees above the adequate subcooling
margin line.

vB. The RCS is approximately 10 degrees below the adequate subcooling
margin line.

C. The RCS is approximately 10 degrees above the saturation line.

D. The RCS is approximately 10 degrees below the saturation line.

Reasons:

A. The SPDS SCM display will be green if the RCS is above the adequate
subcooling margin line and will be a positive number.

B. Correct answer. The SPDS SCM display will be yellow and negative if
the RCS is below the adequate subcooling margin line.

C. The SPDS SCM display will be yellow and negative if the RCS is below
the adequate subcooling margin line and remains negative and yellow
until the ICC line is reached. No change occurs at the saturation line
and no relationship between the SPDS value and the saturation line is
indicated by the SPDS value, sign or color.

D. The SPDS SCM display will be yellow and negative if the RCS is below
the adequate subcooling margin line and remains negative and yellow
until the ICC line is reached. No change occurs at the saturation line
and no relationship between the SPDS value and the saturation line is
indicated by the SPDS value, sign or color.

New question written for Sept 2000 RO and SRO exam. (2-22-00 CMC)
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MAR SUMMARIES

Subcooling Margin Monitor Upgrade
(MAR 96-11-03-01)

EOP SPDS UPGRADE STATUS

July 29, 1999

What has been completed:
* Changed the PostTrip and Low Range graphic pages "Accident" indication to "EOP".
* Secondary parameters (pressure, saturation temperature, OTSG levels) automatically

swap to their respective EFIC parameters on a Reactor Trip Confirm. (Post-trip and
Low Range graphic pages)

* The Incore temperature displayed on the graphic pages is now the highest of the eight
(8) loop-specific EQ Incores, and is the same as that used for the TSat subcooling
margin monitor.

* The average of each of the eight (8) loop EQ Incores are now calculated and
displayed on alpha page 2.

* A 1 min. and a 10 min. RCS cooldown rate are calculated and displayed on alpha
page 2.

* EFIC secondary pressures are now shown on alpha page 1.
* EFIC OTSG High and Low Levels are now shown on alpha page 3.
* The Subcooling Margin curve is now a smooth curve, which goes down to a

minimum temperature of 160'F. The curve used is currently based on an estimate of
instrument errors, pending detailed calculations from Framatome.

* The Rx Power indicated on the Low Range graphic page is replaced by EFW flow.
* The Normal graphic page now reflects the increased RPS low-pressure value of 1900

psig (instead of 1800 psig).
* On the ICC page, RCS Pressure range is now 0-2500 psig.
* Changed various descriptions on the alpha pages, adding the instrument tag numbers,

and making them more consistent.
* The Subcooling Margin Monitor has been changes to show the number of degrees

from the Subcooling Margin (SCM) curve, with a background color of green when
the number is positive, and yellow when it is negative. The display changes to the
number of degrees of superheat when the Superheat margin curve is exceeded, and
the background color changes to RED when it is exceeded by more than the
Superheat Margin (SH), currently 220F (pending detailed calculations from
Framatome).

What remains to be done:
* Incorporate the actual Incore T/C errors calculated by Framatome into the Subcooling

Margin (SCM) and Superheat Margin (SH) curves.
* Revise curves to reflect the 32 EFPY curves and the new core load (awaiting data

from Framatome).
* Incorporate the EFIC Channels B and D points to be added by MAR 92-12-07-01.

22 ST-2053
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During a startup the plant has been stabilized at 75% power for NI calibration
when the RO notes the following indications;

- CRD out motion light illuminated
- CRD Group API and RPI indicate group out motion
- The "FW Limited by Reactor" annunciator alarm has just come in.
- Reactor Power is increasing.

To prevent further out motion, the RO depresses the "Sequence / Sequence
override" pushbutton on the diamond control panel.

Which of the following describes the results of this action and the reason for those
results?

,/A. Rod motion will continue because the "Sequence / Sequence override
pushbutton does not function with the CRD system in automatic.

B. Rod motion will continue because even though the diamond control will
be in Sequence override, only a single rod group is commanded to move.

C. Rod motion will stop because having the diamond control station in
Sequence override will force the diamond station to manual and remove
insert and withdrawal signals to all rods.

D. Rod motion will stop because having the diamond control station in

Sequence override forces the Rx Demand station into "mini-track" which
removes all rod withdrawal signals.



Wednesday, June 21, 2000 Go 05:00 PM RO.BNK Page: 2

1. 4-28 001/4/ 5-67/ 0010402020/ 001AKI .14/3.413.71 33-[2/3]I

Reasons:

A. Correct Answer. This control function only works if the Diamond is in
Manual.

B. The Diamond will not go to sequence override if in automatic. Sequence
override does not depend on the number of rods moving to inhibit rod
withdrawal.

C. Rod motion will not be stopped by the ROs actions because the diamond
is in automatic. Selecting sequence override does not cause the diamond
to go to manual.

D. Rod motion will not be stopped by the ROs actions because the diamond
is in automatic. Selecting sequence override does not cause the Rx
Demand station to go into mini-track.

New question written for Sept. 2000 RO and SRO exam. (2-22-00 CMC)
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

* To prevent this from occurring OP-502
directs the operator to continue withdrawing
the safety rods for 3 seconds after receiving
the group out limit.

* When withdrawing safety rods, the K40
relay will allow the auxiliary programmer to
pull the safety groups past their out limit
until the BB winding is energized. This
ensures that the subsequent transfer
synchronization will not cause the group out
limit to be lost.

4) When illuminated, the e transfer confirm lamp
indicates that a transfer relay has placed a selected
control rod drive or group of rods on the auxiliary
power supply.

* If the transfer confirm lamp is illuminated,
one or more rods are on the auxiliary power
supply; conversely, if the lamp is out, there
should be no rods on the auxiliary power
supply.

k) Sequence/Sequence Override Pushbutton Indicator

1) When the control rod drive system is selected to
sequence, groups 5-7 will operate in the sequence
mode in either manual or automatic control, and the
sequence light will be lit.

* The sequence light will extinguish when a
sequence fault is present.

2) Selecting sequence override allows a group of rods
to be operated independently of the other groups.
The sequence and sequence override lights will both
be lit when the system is selected to sequence
override.

* Sequence override can only be selected
when the CRD system is in manual.

Page 41 of 77
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* - If sequence override is selected and the
diamond panel is placed in automatic, the
system will automatically transfer to
sequence.

* A reactor trip will also revert the system to
sequence.

1) Group/Auxiliary Pushbutton/Indicator

1) This switch is used to select the group or the
auxiliary control mode.

2) Auxiliary is selected only during a transfer
operation. Prior to moving rods, the group mode
should be selected.

3) In order to select the auxiliary mode, the CRD
system must be in manual.

* If the auxiliary mode is selected and the
diamond panel is transferred to automatic,
the system will automatically transfer to the
group mode of control.

* A reactor trip will also revert the system to
the group mode.

4) Placing the system in auxiliary will actuate circuits
that are in standby in the group mode.

* One of these circuits is the synchronizing
circuit, which would be cycle continuously
if rods were moved while it was active.

* Continuous cycling of the sync relays would
cause premature wear and damage. Rods
should never be moved while in the
auxiliary mode.

m) Automatic/Manual Pushbutton Indicator

Page 42 of 77
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COURSE: OPERATIONS AND ADMINSTRATION

LESSON: AP-525 CONTINUOUS CONTROL ROD MOTION

CHAPTER 1
AP-525 CONTINUOUS CONTROL ROD MOTION

1-1.0 INTRODUCTION

A. This procedure would be used by the operating crew if continuous control
rods motion exists.

B. The initial direction is to stop the control rod motion by placing both ICS
FW Loop Master control stations to 'Hand', place the Rx Diamond panel
to 'Manual' and the ICS Reactor Demand station to 'Hand'. Also the
operator should select 'SEQ OR' (sequence override) on the Rx Diamond
panel.

C. If the Control rod movement cannot be stopped then guidance is given to
trip the Rx and go to EOP-02 Vital System Status Verification.

D. If the actions to stop rod motion were successful then direction is given to
stop any RCS boration or dilution if Rx power and / or Tave are changing.
The procedure then directs maintaining Pressurizer level.

E. Direction is also given to check control rod position against Rod Index
Curves, quadrant power tilt and imbalance. A check for asymmetric rods
is performed, if any rod is asymmetric r then direction is given to go to
AP-545 Plant Runback and exit this procedure.

1-2.0 ENTRY CONDITIONS

A. If unexplained continuous control rod motion exists.

1-3.0 IMMEDIATE ACTIONS

A. There are no Immediate Actions required for this procedure.

1-4.0 FOLLOWUP ACTIONS

A. Stop control rod motion.

Page 6 of 8
OPS-5-67nP Rev. 0
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LESSON: AP-525 CONTINUOUS CONTROL ROD MOTION

1. The operator is directed to place both FW Loop Demand station to

'hand' to stop any changes to FW and place the ICS in a 'track

condition'.

2. The Rx Diamond panel is placed in manual, the Rx Demand

station is placed in hand and SEQ OR (Sequence Override) is

selected on the Rx Diamond panel to attempt to stop any unwanted

control rod motion.
B. If control rods can not be stopped, trip the Rx and go to EOP-2, Vital

System Status Verification, beginning with Step 2.1

1. At this point you would trip the RX exit this procedure and Go To

EOP-2 starting with the first step of the Immediate Actions.

a) This step is performed to place the plant in a known safe

condition.
C. Notify personnel of entry into AP-525.

1. A PA announcement will keep all plant personnel informed of

plant status.

2. The SPO may need to adjust secondary systems if plant power

changes are significant.

3. The STA should be made aware of the conditions to allow for an

independent evaluation.

4. The NSM may need to initiate notifications and possibly
Emergency Plan implementation.

D. If Rx power, or Tave is changing, stop any RCS boration or dilution.

1. At this point control rods should not be moving, therefore if reactor

power and Tave is changing a change in boron must be occurring.

2. Stop any additions borated or diluted water to the Makeup Tank.

3. Notify chemistry to sample the MUT and RCS for boron
concentration.

4. Monitor the MUT level for trends that would indicate a continued

addition of a source of water to the MUT.

E. Maintain PZR level See OP-103A, Startup Curves, Curve 5.

Page 7 of 8
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CR-3 is operating at 100% power when the following indications are received:

- An Asymmetric Rod Fault alarm is illuminated.
- The Out-Inhibit Lamp is illuminated.
- Group 7 rod 3 rod in-limit light is illuminated.

Which of the following describes the plant response to these conditions?

A. A manual runback is required because a sequence fault will exist for
these conditions. Power must be reduced below 60%

B. A manual runback is required. The in-limit bypass pushbutton must be
depressed to permit inward motion of group 7.

,C. An automatic runback will occur. No operator action is required unless
power stabilizes above 60%.

D. An automatic runback will occur but the operator must hold the in-limit
bypass pushbutton depressed until group 7 in motion is not required.

Reasons

A. A sequence fault will not be present because Relative Position Indication
is used by the sequence monitor. RPI will not see the dropped rod. The
diamond will remain in automatic.

B. The diamond control panel will remain in automatic and an automatic
runback will occur. The in-limit bypass pushbutton would only have to
be used if the diamond was in manual.

C. Correct Answer.

D. The in-iimit on group 7 is automatically bypassed during runback
conditions. The in-limit bypass pushbutton does not need to me
depressed unless the diamond is in manual.

New question written for Sept. 2000 RO and SRO examination. (2-24-00 CMC)
Additional Task # 0410402001
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LESSON: INTEGRATED CONTROL SYSTEM

header pressure will increase due to the
increased power production. The turbine
will open the throttle valves to maintain
header pressure at setpoint and increase
MWg. As MWg increases, MWd will
increase.

The opposite response will occur on a rod
insertion.

4. Runbacks

a) The ULD will implement a runback (i.e. an automatic
decrease in load demand) whenever the plant is above a
limiting value as determined by plant component
restrictions.

b) If the demand is lower than a runback limit, the ULD will
restrict the demand from being increased above the limiting
value. Each runback has a specific, independent limit value
and runback rate.

c) Runbacks are accomplished by "locking up" the ULD (i.e.
manual controls are switched out of the circuit), and
decreasing demand at a preset specific rate to a
predetermined maximum value.

d) When the demand is below the limiting value the ULD will
revert to its normal manual mode and the normal operator
input for rate of change and power level are placed back in
the circuit.

e) The following are the currently active ICS runbacks:

RUNBACKS
Cause Limit Rate

4 RCPs 100% 50%/min
3 RCPs 75% 50%/min
2 RCPs 45% 50%/min
Loss of One 55% 50%/mm
MFWP or FWBP
Asymmetric Rod 60% 30%/min

Page 22 of 102
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LESSON: CONTROL ROD DRIVE ELECTRICAL

a) As the reed switches alternately open and close the
resistance of the voltage divider networks will change
causing the voltage outputs from the channels to vary
linearly from 0 to 5VDC.

1) A 5 VDC output from the channels represents the
full out position of the control rod.

2) A 0 VDC output from the channels represents the
full in position of the control rod.

5. The channel outputs from each PI tube are directed to an amplifier
card. The amplifier card contains an isolation (S2) switch for each
channel that can be opened to isolate the output signal from a
faulted PI channel.

a) The amplifier cards are located in the CRD Room.

6. The outputs from the individual PI amplifiers are used in the
following applications:

a) Individual position indications on the position indication
(PI) panel on the Main Control Board and the plant
computer.

b) Calculation of group average rod position indication.

1) Each of the individual rod position indications for a
rod group are directed to a group average amplifier
that calculates the group average position.

* Group average position indication is
displayed on four meters on the ICS section
of the Main Control Board.

* A selector switch located on the diamond
control panel can be used to select groups 1-
4 or groups 5-8 for display.

c) Asymmetric Rod Indications

Page 24 of 77
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1) The group average position is compared to the
position of each rod in the group to determine if an
asymmetric rod condition exists.

2) If a rod in a group deviates by more than 7 inches
(5%) from the group average position, the
individual amber fault light for that rod will
illuminate on the PI panel.

3) A rod that is misaligned by more than 9 inches
(6.5%) from its group average will light the
asymmetric fault light on the diamond panel and
may cause a runback if additional conditions are
satisfied.

4) In order to understand the individual PI indication
that may be present during an asymmetric rod
condition, it is important to remember that a faulted
rod is included in the group average calculation.

5) For example, for a group containing eight rods that
are all 00% withdrawn:

Group average = (8 x (100%))/8
= 100%.

6) If one rod in the group drops to the bottom of the
core:

Group average = (7x(100%)+0%)/8
= 87.5%

7) Since the group average has dropped to 87.5%, the
7 inch fault lights for each rod in the group will
illuminate.

The dropped rod is 87.5% below the group
average, and the rods that are still fully
withdrawn are 12.5% above the group
average of 87.5%.

8) Since the 9-inch deviation condition is also
satisfied, the asymmetric fault light on the diamond
control panel will also illuminate.

Page 25 of 77
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b) This control function can only be bypassed for group 7.
The group 7 out limit, which is initially set at 91.4% (124
inches), can be bypassed to allow operation with the rods
fully withdrawn.

1) This limit is bypassed using a key switch (located in
the CRD room) that will allow withdrawal to the
100% (140 inch) out limit.

2) The switch is normally in BYPASS.

2. The first rod in a group to reach its in limit will cause the group in
limit light on the diamond panel to light.

a) The group in limit will prevent any additional in commands
from reaching the programmer for that group.

1) This function may be bypassed using the group 1-7
in-limit bypass pushbutton on the diamond panel.

2) The bypass is used during rod latching to allow
driving the rods in for a short period of time to
ensure positive (land on groove) engagement
between the leadscrews and roller nuts.

3) The in limit function is automatically bypassed if
the control rod drive system is in automatic and an
asymmetric rod runback condition occurs.

* This feature allows the rod runback to occur
with a rod fully inserted into the core.

* In the event the rod control system is in
manual at the time of the rod drop, the
bypass feature may have to be used to allow
a power reduction. For example, if a rod in
group 7 dropped to its fully inserted position
it would cause an in-limit for the group and
prevent inward motion of the group. Under
this condition, the bypass pushbutton would
have to be depressed in order to manually
drive the group in to reduce power.

3. The group 1-4 in limits are used in the following applications:

Page 28 of 77
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* Group 5 <95% and group 6 >20%,

* Group 6 <80% and group 7 >5%.

* Group 7 >5% and group 5 <95%.

* Group 7>20% and group 6<95%.

4) If a sequence fault occurs the diamond panel will
transfer to manual, and out motion will be blocked
as long as the system is selected to the sequence
mode of operation.

5) A sequence fault can be cleared by switching
control at the diamond panel to sequence override
and realigning the regulating rods.

6) Using relative position indication to detect sequence
faults ensures that in the event of an asymmetric rod
fault condition, the control rod drive system will
automatically reduce power to <60% in response to
an asymmetric rod runback signal from the ICS.

* If absolute PI was used to determine a
sequence fault condition, a dropped rod
could result in a sequence fault condition
that would defeat the runback by shifting
rod control to manual.

* As discussed above, relative PI does not
sense a dropped rod.

I. POSITION INDICATION READOUT (Figure 19)

1 . A position indication meter for each rod is provided on the PI
panel located on the Main Control Board directly above the
diamond panel.

a) The 68 individual meters indicate rod position in units of
percent withdrawn.
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1) This switch provides in or out command signal to
the solid state programmer when the system is in
the manual control mode.

2) The switch is used to position group 8 rods control
when the system is in manual or automatic.

p) Trip Confirm Lamp

1) The trip confirm lamp indicates that the CRDs are
de-energized, and that the safety and regulating rods
are fully inserted in the core.

2) The trip confirm lamp is supplied from the trip
confirm logic, which uses breaker positions (52/a
contacts), and electronic trip contact positions to
determine if one or more of the "hour glass"
breaker/electronic trip contact combinations is
satisfied.

q) Asymmetric Fault Lamp

1) The asymmetric fault lamp will light to indicate that
one or more rods within a group are >9 inches out
of alignment with the group average position.

2) An asymmetric rod fault runback will be initiated
by the ICS if any of the following conditions exist
with the control rod system in automatic and reactor
power is >60%:

* Any safety rod group is not at its out limit.
This condition is sensed by monitoring the
safety rod group out limit indications.

* Any safety rod group is at its in limit.

* A group 5 in limit exists with a 9 inch fault
present (sensed by out inhibit relay K33).

* A group 5 in limit exists and any safety rod
group is not at its out limit (sensed by out
inhibit relay K33).
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* A group 6 in limit exists with group 5 >80%
withdrawn (sensed by sequence fault relay
K86A), and a 9 inch fault condition is
present.

* A group 7 in limit exists with group 6 >80%
withdrawn (sensed by sequence fault relay
K86A), and a 9 inch fault condition is
present.

3) As discussed earlier in this lesson plan, a group in
limit will normally prevent further in motion of that
group. In order to ensure that an asymmetric rod
runback occurs with a dropped rod (associated
group in limit exists), a fault bypass relay will
energize if the control rod drive system is in
automatic and a 9 inch fault condition occurs.

* When the fault bypass relay energizes, it
closes a contact that bypasses the group in
limit contacts in the motor control circuitry.

* With the in limits bypassed, group in motion
is stopped by the sequence enable circuit;
i.e., if group 6 is moving in with its in limit
bypassed, group 6 in motion will stop when
group 5 reaches <75% withdrawn.

4) Sequenced operation of the regulating groups
requires the safety rods to be fully withdrawn
(group out limits exist). In the event of a dropped
rod, this feature may have to be bypassed to allow a
sequenced runback to occur.

* Once the safety rods are withdrawn and the
rod control system is in auto, the safety rods
out-relay is locked in.

* Losing a safety group out limit when the
system is in automatic will not cause a loss
of sequence enable; however, if the system
is shifted to manual under this condition, the
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1. 5-95 001/41/11150502007/ 009EK2.031 3.0/3.3133-[l ]I

The following conditions currently exist:

- CR-3 is recovering from a small break LOCA.
- RCS conditions entered Region 3 of ICC before returning to Region 1.
- RCS pressure is 220 psig
- Incore temperature is 250'F
- Both Saturation Monitors are displaying +90 in green.
- LPI is aligned
- All RCPs are stopped.

Procedural direction is given to "Control OTSG heat transfer" to maintain
cooldown to < 50F per 1/2 hr. Which of the following statements describes the
reason for this procedural direction?

A. Cooldown is slowed to stabilize the RCS while preparations for RCP
restart can be completed.

B. Cooldown is slowed to mininize the thermal transient on the RCS and
prevent increasing the size of the LOCA.

C. Cooldown is slowed to limit Pressurizer outsurge which could cause a
subsequent loss of adequate subcooling margin.

vD. Cooldown is slowed to limit the rate at which non-condensable gasses
come out of solution in the RCS.
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1. 5-95 001/4/ 1150502007/ 009EK2.03/ 3.0/3.3/ 33-[1]J

Reasons:

A. At this stage of cooldown following a LOCA, RCP restart is not desired.
Procedural guidance two steps further in EOP-8 actually directs the
crew to ensure all RCPs are off. LPI/DHR are the means of cooling to be
used for the remaining plant cooldown.

B. Other cooldown rates are in place to minimize RCS thermal transients.
The 50F per 1/2 hour limit is much more restrictive and is based on
non-condensable gasses generated during time in ICC region 3
coming out of solution and blocking natural circulation pathways. This
limit is not imposed if RCPs are running because blocking natural
circulation is not a concern.

C. Adequate make-up capability exists with HPI to maintain pressurizer
level during cooldown within normal cooldown limits. The 50F per 1/2
hour limit is much more restrictive and is based on non-condensable
gasses generated during time in ICC region 3 coming out of solution and
blocking natural circulation pathways

D. Correct Answer. As part of FPC exemption to installing a head vent, we
are commited to limiting cooldown following entry into region 3 of ICC if
RCPs are not running. This limitation is to slow the rate of
non-condensable gasses coming out of solution and possibly blocking
natural circulation flow.

New Question written for Sept. 2000 RO and SRO examination. (2-24-00 CMC)
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LOCACD REV 08 EOP-08

LOCA COOLDOWN

1.0 ENTRY CONDITIONS

IF directed by other procedures,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

NOTE

Cooldown rate may be excessive due to HPI flow.

3.16 Establish RCS cooldown. * IF all the following exist:

ICC Region 3 previously
entered

Adequate SCM

__ No RCPs running

THEN maintain cooldown rate
< 50 F/Y2 hr.

* IF cooldown rate is excessive,
THEN control OTSG PRESS using
TBVs or ADVs.

See Table 2

* _ Adjust TBVs (preferred) or ADVs
to achieve cooldown rate.

See Table 2

3.17 IF EFP-2 is running,
THEN CONCURRENTLY
PERFORM
EOP-1 4, Enclosure 7,
EFWP Management.

EOP-08 REV 08 PAGE 23 of 135 LOCACD



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

Adequate SCM exists.

I

NOTE

Cooldown rate may be excessive due to ECCS flow.

3.44 Control OTSG heat
transfer.

* IF all the following exist:

ICC Region 3 previously
entered

No RCPs running

THEN maintain cooldown rate
< 50F/1Y2 hr.

* _ IF cooldown rate is excessive,
THEN control OTSG PRESS using
TBVs or ADVs.

See Table 2

EOP-08 REV 08 PAGE 57 of 135 LOCACD
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 8, LOCA COOLDOWN

Rule 3 provides instructions for EFW and AFW operation, including required
flow and OTSG level.

A contingency is provided to perform EOP-14, Enclosure 7 if EFP-2 or 3 does
not start after attempting an actuation. Enclosure 7 will direct actions to start
EFP-1 or FWP-7 if available.

Note: Cooldown rates may be excessive due to HPI flow.

The note is intended to alleviate concerns regarding the inability to control RCS
cooldown rate due to excessive HPI flow. The Loss of SCM rule requires that full
HPI be established and maintained until SCM is regained. Following the loss of
SCM, the cooldown from BPI, coupled with efforts to restore OTSG heat transfer,
may result in excessive cooldown rate. The next step directs actions that attempt
to control cooldown rates.

3.16 Establish RCS cooldown

* If all the following exist:

- ICC Region 3 previously entered

- Adequate SCM

- No RCPs running

Then maintain cooldown rate < 50F/Y2 hr.

* If cooldown rate is excessive, then control
OTSG pressure using TBVs or ADVs

See Table 2

* Adjust TBVs (preferred) or ADVs to achieve
cooldown rate.

See Table 2

This step provides instructions to establish RCS cooldown using OTSGs. The
instructions include specific guidance related to limitations on cooldown rate
following entry into ICC region 3. In other cases the cooldown rate is to be
controlled in accordance with the limits provided in the referenced table.

16 of 66
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LESSON: EOP 8, LOCA COOLDOWN

A cooldown rate limit is specified for post-ICC cool-downs, if ICC Region 3
was entered. This rate is based on FPC commitments to perform a slower
cooldown if cooling down on natural circulation following ICC. FPC committed
to this limitation as part of the reactor vessel head vent exemption (Post TMI
Modification). In this situation, significant quantities of non-condensable gases
might be present in the RCS, both in solution and in the form of a bubble under
the reactor vessel head. The slower cooldown rate limits the rate of non-
condensable gases coming out of solution or expanding into the loops and
possibly blocking natural circulation. If RCPs are operating, this is not a
concern since no condensable gases would not inhibit OTSG heat transfer with
forced flow.

3.17 If EFP-2 is running, then concurrently perform EOP-
14, Enclosure 7, EFWP Management.

Enclosure 7 will provide guidance for the continued operation of EFP-2:

If another EFW/AFW pump is running or available, EFP-2 will be stopped. This
is desirable since 2 pumps are not required to maintain adequate flow to the
OTSGs. With two pumps running, one of them would probably be running in
recirc (the weaker pump). This is undesirable and can cause premature pump
degradation. In addition, the EFW pumps add significant heat to the recirc flow
and can result in rapid heatup of EFT-2. Stopping one pump decreases the heatup
rate.

If EFP-2 is the only available EFW pump, Enclosure 7 provides guidance for
cycling EFP-2 based on OTSG pressure.

Status: Any of the following exist:

* RCS leakage > 100 GPM

* HPI Cooling

. OTSG Tube Rupture

* ICC Recovery

A previous step directed transition to this section of the procedure if no OTSGs
were available. The status is presented here to provide assurance to the
procedure director and operating crew that they have transitioned to the section
of the EOP that deals with existing plant conditions.

17 of 66
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1. 5-95 002/3/1/l 505020071 E082.1 .28/ 3.21 3.3/ 33-[1]1

A LOCA cooldown is being accomplished in accordance with the guidance of
EOP-08, LOCA Cooldown.

- The leak rate is approximately 300 gpm
- Normal cooldown rates are being used.
- All 4 RCPs are running.

The crew reaches a step in EOP-8 which states "IF 4 RCPs are running, THEN
stop RCP-lD". Which of the following statements describes the reason RCP-1D is
specified in this step?

A. RCP-1D is specified to reduce RCS leakage if the leak is located on the
Make-up and Purification system letdown line which taps off of "D" cold
leg.

B. RCP-1D was selected at random, any of the 4 RCPs could be used to
accomplish the basis of this step which is to reduce to 3 RCPs for core lift
concerns.

vC. RCP-1D is specified because it is in the opposite loop from RCP-1B,
which provides pressurizer spray. Later guidance will reduce RCPs to a
2/0 combination.

D. RCP-1D was selected because it provides the greatest heat input to the
RCS. Stopping this pump will provide maximum heat reduction while
maintaining 3 pumps in operation.
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1. 5-95 002/ 3/ I 1150502007/ E082.1.28/ 3.2/3.3/ 33-[1]/

Reasons:

A. Letdown does tap off of the D cold leg but this was not the reason for
selecting RCP-1D to be shutdown.

B. The reason for reducing to 3 RCPs is core lift concerns but the selection
of RCP-1D was not random. A pump in the loop opposite RCP-1B is
selected to ensure maximum spray capability is maintained during RCP
operation. Spray is required to avoid delays in RCS depressurization
and cooldown.

C. Correct Answer. A pump in the loop opposite RCP-1B is selected to
ensure maximum spray capability is maintained during RCP operation.
Spray is required to avoid delays in RCS depressurization and cooldown.

D. The heat input from RCP-1D is not markedly different from the other
RCPs. This was not the basis of choosing RCP-1D.

New question written for Sept. 2000 RO and SRO exam. (2-27-00 CMC)
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3.20 If 4 RCPs are running, then stop RCP-1D

Due to core lift concerns, only 3 RCPs can be operated as temperature is
decreased. This step does not address the temperature limit. Instead, regardless
of RCS temperature, shutdown of RCP-1D is directed. RCP-1D is specified
because it is in the opposite loop from RCP-lB, which provides pressurizer
spray flow. In a later step, directions are provided to establish a 2/0 RCP
combination. If 3 or less RCPs are running, this step is not applicable.

Note: It is permissible to increase SCM to ensure RCP
NPSH.

Other steps in this EOP direct that SCM be minimized. As RCS pressure and
temperature are decreased, the instructions to minimize SCM may conflict with
the requirement to maintain RCS pressure above the RCP NPSH curves if RCPs
are running. This note resolves that conflict by allowing SCM to be increased to
ensure adequate NPSH so that forced flow can be maintained by RCPs (if
running). Forced flow is preferred since it ensures adequate OTSG heat transfer.

3.21 If at any time, RCPs are running, and adequate SCM
exists, then stop RCPs prior to exceeding NPSH limits.

See Figure 1

See Figure 2

These instructions are intended to prevent RCP damage due to low RCS
pressure. If the RCPs are running, it is desirable to keep the pumps running for
numerous reasons such as, maintaining consistent boron concentration
throughout the RCS, better thermal mixing, promoting and controlling primary
to secondary heat transfer, avoiding PTS and providing better indications of
RCS temperatures. Therefore, RCPs should be kept running until DHR is
providing core cooling, as long as RCS pressure can be maintained above the
NPSH curve.

19 of 66
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1. 4-54 0011/ 4/ 00501020031025AA2.06/ 3.2/3.41 33-[I]/
The plant is in Mode 5 with "A" DH train aligned for core cooling

Which of the following describes actions that should occur if RC-132-PT, "B" loop
low range RCS pressure transmitter, were to fail high?

VA. DHV-4 only will close when RC-132-PT reaches approximately 265 psig.

B. DHV-3 and DHV-4 will close when RC-132-PT reaches approximately
265 psig.

C. DHV-4 only will close when RC-132-PT reaches approximately 385 psig.

D. DHV-3 and DHV-4 will close when RC- 132-PT reaches approximately
385 psig.

Reasons:

A. Correct Answer. The B side RCS pressure transmitter goes to DHV-4
only. The lowest actuation setpoint for DHV-4 automatic actuation is
266 psig.

B. The input to DHV-3 is from the "A" side RCS low range pressure
instrument.

C. The lowest actuation setpoint for DHV-4 automatic actuation is 266
psig.

D. The input to DHV-3 is from the "A" side RCS low range pressure
instrument. The lowest actuation setpoint for DHV-4 automatic
actuation is 266 psig.

New Question written for Sept. 2000 RO and SRO exam. (2-28-00 CMC)
Additional Task # 0050402004
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT REMOVAL SYSTEM

decay heat pit, and DHV-1 1 is located in the hallway by the waste
transfer valve alley.

3. Power to DHV-1 1 and -12 is supplied from 480V ES MCC 3A1
and 480V ES MCC 3B1, respectively.

4. The valves are normally operated using three position (CLOSE,
NORMAL, OPEN) spring return to NORMAL control switches
located on the ES A and ES B sections of the Main Control Board
(ES mimic panels).

a) The valves can also be operated using OPEN/CLOSE
pushbuttons on their MCCs.

1-5.0 INSTRUMENTS AND CONTROLS

A. AUTOMATIC CLOSURE INITIATION SYSTEM (ACIS)

1. The decay heat removal system is protected from over pressure by
the Automatic Closure Initiation (ACI) System.

2. Decay heat drop line valves DHV-3 and DHV-4 will receive close
signals, and be prevented from opening, prior to RCS pressure
exceeding 284 psig as sensed by RC-3A-PS8 (DHV-3) and RC-
3B-PS9 (DHV-4).

a) RC-3A-PS8 is supplied from low range pressure transmitter
RC-147-PT. RC-3B-PS-9 is supplied from low range
pressure transmitter RC-PT-132-PT.

3. ACIS can be bypassed using key operated switches located in the
ES Test Cabinets.

a) The key switch for DHV-3 is located Test Cabinet 1.

b) The key switch for DHV-4 is located in Test Cabinet 3.

4. Inadvertent closure of decay heat dropline valves DHV-3 and/or
DHV-4, resulting in a loss of decay heat removal cooling, can
occur if proper precautions are not followed during maintenance
activities (LER 92-12).

a) If maintenance is to be performed on the ACIS pressure
switches or their associated instrument strings, or on the

Page 25 of 49
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT REMOVAL SYSTEM

associated ES Test Cabinet power supplies, the operators
should be aware that inadvertent closure of these valves
could occur.

b) Operators should constantly monitor DHV-3 and -4 when
these types of maintenance activities are being performed.
When allowed by procedure, the ACIS bypass function
should be used to prevent inadvertent ACIS actuation.

B. DECAY HEAT REMOVAL PUMP AMPERAGE MONITORS

1. Monitors are installed in the amperage indication circuits for each
decay heat removal pump. The monitors are used to alert the
operators of pump cavitation due to inadequate NPSH or vortexing
in the decay heat drop line during reduced RCS inventory
operation or gas binding due to poor fill and vent or gas intrusion
from a source such as CFTs.

a) The monitors (DH-56-IR and DH-57-IR) are powered from
ACDP-52.

b) After steady state operation is achieved during RCS drained
down conditions, the monitors are adjusted to alarm at a
motor amperage level slightly less than the running steady
state value of their associated decay heat removal pumps.

1) The setpoint is adjusted by using a 10-turn vernier
dial inside the Main Control Board.

2) Procedural guidance for adjusting the alarm
setpoints is contained in OP-404, Decay Heat
Removal System.

c) If amperage on the in service pump decreases below
setpoint, the monitor will actuate the associated decay heat
pump low flow annunciator on the Main Control Board.

C. INDICATING INSTRUMENTATION

Instrument Function Range

DH-1-FII * Decay Heat Removal Flow Loop "A" 0 - 5000 gpm
(MCB) _

DH-1-FI3* Decay Heat Removal Flow Loop "A" 0 - 5000 gpm

Page 26 of 49
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3.0

3.1

3.1.1

3.1.2

3.1.3

PERSONNEL INDOCTRINATION

DESCRIPTION

SETPOINTS

Decay Heat Pump runout flow

High flow alarm

Low flow alarm
(with LPI signal)
Low flow alarm

Flow controller setpoint

Automatic Closure Interlock
System (ACIS)

DHV-3 Lowest Actuation

DHV-3 Lowest Reset

DHV-4 Lowest Actuation

DHV-4 Lowest Reset

I VALUE

3.1.4

3.1.5

4100 gpm

3750 gpm

2800 gpm

1500 gpm

3000 gpm

284 PSIG Nominal (without regard for
instrument errors or calibration)

261 PSIG in RCS Loop A and
increasing

255 PSIG in RCS Loop A and
decreasing

266 PSIG in RCS Loop B and
increasing

260 PSIG in RCS Loop B and
decreasing

129 FT elevation

.

3.1.6 RC inventory low alarm
[NOCS 95312]

DH to PZR spray valve open
alarm

3.1.7 DHV-91 not fully closed & RC press
greater than 284 PSIG

RCV-53 is open & RC press greater
than 284 PSIG

OP-404 Rev. 123 Page 4



3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT I BASIS

3.2.13 During periods when the
reactor vessel head is
removed, the following
valves shall be open and
their breaker control
handles shall be placed in
the "Lock-Reset" or "Off"
position:

To prevent isolation of the DH System
due to a spurious ACI signal

*DHV-3 ES-MCC-3A1
(Unit 3C)

DHV-4 ES-MCC-3B1
(Unit liB)

DHV-41 ES-MCC-3AB
(Unit 4C)

These valves and breakers
shall be Caution-tagged per
CP-115B

*DHV-3 must have breaker
handle locked to eye bolt
on breaker cubicle door

3.2.14 When the BWST is
unavailable and a BAST is
being used for emergency
boration inventory, the
following valves shall be
closed and their breakers
placed in the "Off"
position:

To prevent damage to the LPI pumps
due to inadvertent ES actuation

Information concerning the
operability of the BWST is
in Technical Specification
SP-320, and SP-347

contained
3.5.4,

DHV-34 ES-MCC-3A1
(Unit 4C)

DHV-35 ES-MCC-3B1
(Unit 6B)

These valves and breakers
shall be Caution-tagged per
CP-115B

OP-404 Rev. 123 Page 10



4.5S ESTABLISHING DECAY HEAT REMOVAL (CAT. 1) (Cont'd)

arTnNcJ I DETAILS

4.5.5 IF Loop B RCPs are in
operation,
THEN REDUCE RCS PRESS below
ACIS settings

1. RC Loop A less than
275 PSIG per SPDS Low Range
RCS PRESS (RC-147-PT) on
Alpha Page, or RC-147-PI1
on PSA section of MCB

2. - RC Loop B PRESS less than
225 PSIG per RC-148-PI1 on
PSA section of MCB

3. - Within limits of OP-103B
curves

4. BYPASS DHV-4 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #3)
ENSURE "DH Valve ACI SYSTEM
TROUBLE" annunciator is
actuated (C-3-12)

5. BYPASS DHV-3 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab # 1)

Initial/Date

4.5.6 PERFORM valve stroke timing
checks on DHV-3, DHV-4,
DHV-5 and DHV-6. These
checks are not required if
the valves have been
checked within the past
three months

o REFER TO SP-43S, Valve Testing
During Cold Shutdown

Initial/Date
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4.6 ESTABLISHING DECAY HEAT REMOVAL USING BOTH DECAY HEAT COOLING
TRAINS IN PARALLEL FLOW. "A" DH SYSTEM IN SERVICE FIRST (CAT. 1)
(Cont'd)

ACTIONS I DETAILS

4.6.4 IF Loop A RCPs are in
operation,
THEN REDUCE RCS PRESS below
ACIS settings

1. RC Loop A less than
225 PSIG per SPDS Low Range
RCS PRESS (RC-147-PT) on
Alpha Page, or RC-147-PI1
on PSA section of MCB

2. RC Loop B less than
275 PSIG per RC-148-PI1 on
PSA section of MCB

3. Within limits of OP-103B
curves

4. BYPASS DHV-4 ACaS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #3)
ENSURE "DH VALVE ACI SYSTEM
TROUBLE" annunciator is
actuated (C-3-12)

5. BYPASS DHV-3 ACaS interlock:
PLACE ACa Bypass Key in
BYPASS (Act Chan Cab #1)

Initial/Date
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4.6 ESTABLISHING DECAY HEAT REMOVAL USING BOTH DECAY HEAT COOLING
TRAINS IN PARALLEL FLOW. "A" DH SYSTEM IN SERVICE FIRST (CAT. 1)
(Cont'd)

ACTTION I DETAILSI -- ve

4.6.5 IF Loop B RCPs are in
operation,
THEN REDUCE RCS PRESS below
ACIS settings

1. RC Loop A less than
275 PSIG per SPDS Low Range
RCS PRESS (RC-147-PT) on
Alpha Page, or RC-147-PI1
on PSA section of MCB

2. RC Loop B less than 225
PSIG per RC-148-PI1 on PSA
section of MCB

3. Within limits of OP-103B
curves

4. BYPASS DHV-4 ACIS interlock:
PLACE ACa Bypass Key in
BYPASS (Act Chan Cab #3)
ENSURE "DH VALVE ACI SYSTEM
TROUBLE" annunciator is
actuated (C-3-12)

5. BYPASS DHV-3 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #1)

Initial/Date

4.6.6 PERFORM valve stroke timing o _ REFER TO SP-435, Valve
checks on DHV-3, DHV-4, Testing During Cold
DHV-5 and DHV-6. These Shutdown
checks are not required if
the valves have been
checked within the past Initial/Date
three months

CAUTION: The DH suction piping may not be totally vented until
the dropline valves are opened due to physical piping
configuration. Pressurizer level may decrease when
opening the dropline valves.

4.6.7 ALIGN DH dropline and
auxiliary spray for
operation

o OPEN the following:
1. _ DHV-41
2. - DHV-3
3. _ DHV-4
4. - DHV-91

Initial/Date
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4.7 ESTABLISHING DECAY HEAT REMOVAL USING BOTH DECAY HEAT COOLING
TRAINS IN PARALLEL FLOW. "B" DH SYSTEM IN SERVICE FIRST (CAT. 1)
(Cont'd)

A.TTAUnm I DETAILS

4.7.4 IF Loop A RCPs are in
operation,
THEN REDUCE RCS PRESS below
ACIS settings

1. RC Loop A less than
225 PSIG per SPDS Low Range
RCS PRESS (RC-147-PT) on
Alpha Page, or RC-147-PI1
on PSA section of MCB

2. RC Loop B less than
275 PSIG per RC-148-PII on
PSA section of MCB

3. Within limits of OP-103B
curves

4. BYPASS DHV-4 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #3)
ENSURE "DH VALVE ACE SYSTEM
TROUBLE" annunciator is
actuated (C-3-12)

5. BYPASS DHV-3 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #1)

Initial/Date

4.7.5 IF Loop B RCPs are in
operation,
THEN REDUCE RCS PRESS below
ACIS settings

1. RC Loop A less than
275 PSIG per SPDS Low Range
RCS PRESS (RC-147-PT) on
Alpha Page, or RC-147-PI1
on PSA section of MCB

2. RC Loop B less than
225 PSIG per RC-148-PI1 on
PSA section of MCB

3. Within limits of OP-103B
curves

4. BYPASS DHV-4 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #3)
ENSURE "DH VALVE ACI SYSTEM
TROUBLE" annunciator is
actuated (C-3-12)

5. BYPASS DHV-3 ACIS interlock:
PLACE ACI Bypass Key in
BYPASS (Act Chan Cab #1)

Initial/Date
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Wednesday, June 21, 2000 @ 01:49 PM RO.BNK Page: 1

'__ 1. 4-55 001/ 7/ 5-91/ 0780402007/ 005A4.021 3.4/ 3.1/11-2/3/ RO
The following plant conditions exist:

- RCS pressure is 180 psig.
- RCS temperature is 1756 F
- Instrument air pressure is 85 psig and decreasing.

Which of the following describes the expected plant response and required
operator actions for these conditions?

A. DHHE DC control valves will fail to the NO cooling position on loss of
air. Manual control is necessary to limit the RCS heatup rate to < 100F
in any 1 hour period.

B. DHHE DC control valves will fail to the full cooling position on loss of
air. Manual control is necessary to limit the RCS cooldown rate to
< 10'F in any 1 hour period.

C. DHHE DC control valves will fail to the NO cooling position on loss of
air. Manual control is necessary to limit the RCS heatup rate to < 250 F
in any 1/2 hour period.

vD. DHHE DC control valves will fail to the full cooling position on loss of
air. Manual control is necessary to limit the RCS cooldown rate to
< 250 F in any 1/2 hour period.

Reasons:

A. DHHE DC control valves fail to the full cooling position on a loss of air.

B. For this RCS temperature the cooldown limit is < 250 F in any 1/2 hour
period.

C. DHHE DC control valves fail to the full cooling position on a loss of air.

D. Correct Answer.



Wednesday, June 21, 2000 @ 01:49 PM RO.BNK Page: 2

1. 4-55 001/ 7/5-91/ 0780402007/ 005A4.02/ 3.4/ 3.1/11-213/ RO

Unmodified repeat question from LOI 99-01 program; NRCN; For Sept. 2000 RO
test only; Additional Task # 0070403001; Provide COLR to determine cooldown
rate.
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re Sys

1-91 F780402007 105A4.02 1.4 1.1 111-2/3 TRO

ANSWERS: Version Answers:
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((

ENCLOSURE 2 (CONT): PRIMARY PLANT OPERATOR (PPO) TASKS EOPS AND APS

(

404 3.28 Throttle manual Block Orifice If OTSGs are used as the means of RCS cooling, then normal RCS volume and
490 3.32 bypass valve. pressure control will be established. Because RCS pressure will be relatively

low, letdown flow may not be adequate. Manual throttling of the Block Orifice
bypass valve permits increased flow rates.

404 3.100 Perform Enclosure 6. If the method of DHR is fuel transfer canal gravity drain, then the initial valve
3.101 Start fuel transfer canal gravity alignment is Enclosure 6. A manual valve is used to initiate flow and when the
3.102 feed and stop when Reactor Reactor Building water level is > 2.5 feet that valve is closed.

Building water level is
adequate.

470 3.3 Manually control DHR The DC cooling valves for the DH Heat Exchanger are normally operated by
990 3.74 cooling. instrument air. Onj an air failure the PPO will manually throttle the DC valves

3.78 to control DHR. In AP-990, manual control is used if remote operation is not
controlling

470 3.16 Lower seal injection flow. On a loss of air RCS letdown and make-up are isolated but RCP seal injection
will still be in service. The pressurizer will slowly increase with no way to
remove water. Seal injection can be reduced to its lower limit by throttling the
seal injection bypass.

470 3.21 Stop the Waste Gas (WG) The suction and discharge valves associated with the WG compressors are air
compressors. operated as well as the unloader operation. To prevent damage too the

compressor and minimize pressure transients within the WG system the
compressors are placed in pull-to-lock.

490 3.34 Bypass the normal RCS If the normal makeup valve to the RCS is not available to provide a boration
3.40 makeup valve and maximize flow path between the MUT and RCS then the valve is manually bypassed and

flow. flow maximized.
490 3.44 Ensure BWST suction valve to If in Mode 5 or 6 and a DHP is used for boration from the BWST the power is

DHP has power. verified available to the DHP suction valve. This permits establishing the
required suction flow path.

Page 31 of 36
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT CLOSED CYCLE COOLING SYSTEM

ventilation, ambient temperature around the pumps will increase.
In order to insure the pumps are adequately cooled under these
conditions, dedicated fan/cooling coil assembles are provided. Air
from cooling coil AHHE-30A/30B (which is cooled by the
corresponding DC train) is supplied through ductwork to the DC
pump motors by AHF-15A/15B. A small portion of this cooled air
(100 cfin) is directed over the fan motor, the remainder (5650 cfm)
is directed to the pump motor.

2. The air handling fans and cooling coils are located on the 95'
elevation of the Auxiliary Building in the Seawater Room. The
fans, which are rated at 5750 cfm each, are powered from 480V ES
MCC 3A1 (AHF-15A) and 480V ES MCC 3B2 (AHF-15B).

a) The fans are normally operated from the ES Section of the
Main Control Board. There is a white permissive light
(normally lit) on each MCB switch (labeled "AH-315-TS"
for AHF-15A and "AH-410-TS" for AHF-15B).

1) The switches monitor the temperature of the
discharge air from their associated fans, and will
trip the fan if the temperature exceeds 1350F.
(Indication of a fire in the fan assembly)

3. Each fan also has a local control (stop/start) station located near
the fan.

4. The fans will start automatically on an Engineered Safeguards
actuation signal.

D. TEMPERATURE CONTROL VALVES (DCV-17, DCV-18, DCV-177,
AND DCV-178)

I1. When the decay heat removal system is in service, heat removal
from the RCS is controlled by varying the flow of DC through the
decay heat removal heat exchangers (DHHEs).

2. DC flow to each DIHIE is controlled using a set of air operated
valves (heat exchanger outlet valve and bypass valve). The valves
in each train act in opposition to one another (e.g., as one valve
opens, the other valve closes) to vary cooling water flow through
the DHHE while maintaining total DC train flow constant.

Page 10 of 23
OPS-4-55-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT CLOSED CYCLE COOLING SYSTEM

a) The "A" DC train valves are DCV-177 (heat exchanger
outlet) and DCV-17 (heat exchanger bypass). The "B" DC
train valves are DCV-178 (heat exchanger outlet) and
DCV-18 (heat exchanger bypass).

b) The valves are located in the Auxiliary Building in their
respective train decay heat pits.

3. The bypass and outlet valve both use identical "push down to
operate" actuators. Air enters the upper chamber of the actuator
and forces the actuator rod down on increasing air pressure.
(Figure 3)

a) The opposing operation of the valves in each train (e.g.,
one valve closing as the other valve opens) is accomplished
by keying (fastening) the valve discs on their respective
shafts 90 'out from each other. The discs are keyed so that
the DC bypass valves (DCV-17 and DCV-18) are spring
closed and open on an increasing air signal and the DC
outlet valves (DCV-177 and DCV-178) are spring open and
close on an increasing air signal.

b) As a result of this arrangement, downward travel of the
actuator rods for both valves (increasing air signal) will
close the outlet valve and open the bypass valve, decreasing
DC flow through the heat exchanger. Upward travel of the
actuator rods (decreasing air signal) will open the outlet
valve and close the bypass valve, increasing DC flow
through the heat exchanger. A loss of instrument air to the
valves will position the valves to provide maximum cooling
of the RCS.

4. The valves are normally operated using control stations located on
the PSA Section of the Main Control Board. DCV-177-MS
controls the "A" DC train DC valves and DCV-178-MS controls
the "B" DC train valves.

5. An electric/pneumatic control system is used to position the heat
exchanger outlet and bypass valves based on a setpoint which can
be adjusted from 0 - 100% using a dial on the associated control
station. The setpoint signal is used by an electric/pneumatic (E/P)
converter to adjust the air pressure to the valve positioners.
(Figure 4)

Page 11 of 23
OPS-4-55-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT CLOSED CYCLE COOLING SYSTEM

a) With the setpoint at 0%, air pressure to the positioners is at
maximum. The heat exchanger outlet valve is positioned
closed and the bypass valve is open, resulting in minimum
cooling.

b) With the setpoint at 100%, air pressure to the positioners is
at minimum. The outlet valve is positioned full open and
the bypass valve is closed, resulting in maximum cooling.

c) Setpoints between 0% and 100% result in both valves being
throttled open to some intermediate position. For example,
a 50% setpoint would result in the outlet valve and bypass
valve each being throttled to approximately 50% of their
full travel positions.

6. During normal power operations the control system is placed in the
ES Standby mode by isolating and venting instrument air to the
valves and the E/P converter. This alignment results in a "loss of
air" to the valves and places them in the full cooling mode to
ensure maximum cooling in the event of a LOCA. Prior to placing
the decay heat system in service for normal operation, the isolation
and vent valves are repositioned to allow the pneumatic signals to
pass to the positioners.

7. The outlet and bypass valves can be manually operated using the
valve handjack (handwheel) assembly. (Figure 5)

a) Each assembly uses a top-mounted handwheel, stem, and
pusher plate to exert downward force against the actuator
diaphragm. Since the four valve actuators are "push-down-
to-operate", each top mounted handjack can be used to
compress the respective actuator spring and control the
position of the valve. Both valve handwheels (outlet and
bypass valves) are rotated an equal amount in the same
direction to maintain overall DC train flow constant.

1) Clockwise rotation of the handwheel for the outlet
valve will close the valve by compressing the valve
actuator spring, causing the valve disc to rotate in
the closed direction.

2) To maintain total DC train flow constant, the bypass
valve will have to be opened. Clockwise rotation of
the bypass valve handwheel will rotate the valve in

Page 12 of 23
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DECAY HEAT CLOSED CYCLE COOLING SYSTEM

the open direction due to the 900 difference in disk
orientation of the valves.

b) Manual operation of these valves is not the preferred
method of controlling RCS temperature; utilizing the
alternate decay heat train (if available) is the preferred
operating practice.

c) Manual Operation of DCV-17, -177 (DCV-18, -178)

1) The valve handwheel is unsealed and rotated until
contact exists between the handjack and actuator
diaphragm. This places the pusher plate (which is
attached to the handwheel stem) against the actuator
diaphragm and prepares the valve for repositioning.

2) The filter regulator supply (V-3) valves are closed
and the air vented off the filter regulators.

3) Changes to the position of DCV-177, (DCV-178)
must be accompanied by identical changes to DCV-
17, (DCV- 18) in both direction and magnitude to
ensure total DC flow remains constant.

4) The valves are restored to automatic by closing the
filter regulator vents, opening the filter regulator
supply valves and rotating the handwheels
counterclockwise to the position specified for the
valve. For DCV-17 and -18, the handwheels should
be rotated to the fully counterclockwise position, for
DCV-177 and -178, the handwheels should be
positioned 1-1/4 turns clockwise from the full
counterclockwise position.

The positions of the handwheels for DCV-
177 and -178 are set to act as hardstops for
the valves to limit flow through the valves to
the value set by the DC flow balance.

d) OP-404 provides the guidance for operating DCV-17
(DCV-18) and DCV-177 (DCV-178) manually. A placard
containing the same information is located in each Decay
Heat Pit near the valves.

Page 13 of 23
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4.3 COOLDOWN IN MODE 5. COLD SHUTDOWN (CAT. 1) (Cont'd)

ACTIONS I DETAILS

4.3.4 PLACE the second Decay Heat
Removal System in service if
desired,
Otherwise N/A

o REFER to OP-404, Decay Heat
Removal System

o REFER to Curves SA/5B or 6A/B of
OP-103B, Plant Operating Curves

Initial/Date

NOTE: Use Curves 5A/B or 6A/B of OP-103B, Plant Operating Curves,
Engineering analysis indicates that a temperature increase
of less than five (5) degrees Fahrenheit need not be
considered a "heatup."

NOTE: Utilize DH Outlet temperature for RCS temperature
indication.

NOTE: At RCS pressures of less than 600 PSIG, Low Range RCS
instrumentation listed in OP-103B, Curve SA/B or 6A/B should
be used for pressure indication.

RCS COOLDOWN RATE LIMITS

RCS TEMP 0F LIMIT

RCS 280 TO 150 < 250 F Mhr

< 150 < 100F lhr

PZR At all Temps < 1000F/hr

OP-209 Rev. 102 Page 38
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4.3 COOLDOWN IN MODE S. COLD SHUTDOWN (CAT. 1) (Cont'd)

ACTIONS I DETAILS
using

4.3.5 CONTINUE cooldown and
control to stay within the
applicable limits of
OP-103B, Plant Operating
Curves

o CONTROL cooldown
DCV-177-MS
AND/OR
DCV-178-MS

using
(DHHE- 1A)

(DHHE- 1B)

AND/OR

0

0

Turbine Bypass Valves

- CONTROL RCS pressure using
the pressurizer heaters, and
the applicable pressurizer
spray valve (RCV-14/RCV-53)
RCV-14
RCV-53

REFER to OP-404, Decay Heat
Removal System, Cooldown of
Pressurizer With Auxiliary
Spray (RCV-53), if
applicable

Initial/Date

OP-209 Rev. 102 Page 39



Wednesday, June 21, 2000 @ 04:55 PM RO%..BNK Page: I

1. 2-32 001/ 12/ 119010200810762.3.10/ 2.9/3.3 33-[2/3y

Following a crud burst and high Reactor Coolant Activity, operations assistance
has been requested to change Make-up system post-filters. A pre-planning
meeting for the performance of OP-407S, Makeup and Spent Fuel Filter Changes,
is in progress. The following post-filter dose rates are listed:

- Filter housing on contact - 2.5 R/hr.
- Filter housing general area - 1.0 R/hr.
- Room above the filter room (slots in floor) general area - .2 R/hr.

Which of the following combinations of workers would result in the lowest total
radiation exposure?

A. Two people in the upper room for 1.5 hours using long handled tools.

B. Two people, one in the upper room for 0.5 hours using long handled tools
and the other in the filter housing area for 0.5 hours.

VC. Three people, one in the upper room for 0.5 hours using long handled
tools, one in the filter housing area for 0.2 hours and the last one in
contact with the filter housing for 0.1 hours.

D. Three people, two in the filter housing area for 0.25 hours each and the
last one in contact with the filter housing for 0.1 hours.

Reasons:
A. The total dose received is .6 Rem which is greater than .55 Rem

B. The total dose received is .6 Rem which is greater than .55 Rem.

C. Correct Answer. The total dose received is .55 Rem.

D. The total dose received is .75 Rem which is greater than .55 Rem.

Modified Bank Question. (Modified 2-22-00 CMC); RO Exam only

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

112 | 11190102008 762.3.10 1.9 h.3 13-[2/31
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<I 1. 2-32 001/ 121/ 1190102008/ 0762.3.10/2.9/ 3.3/ 33-[2/3]/

ANSWERS: Version Answers:
* 0 1 2 3 4 5 6 7 8 9 [D Scramble Choices

Points c ID IA B ICD IA IB Scramble Range: A -



1.3.4 Gamma

* has no mass or electrical charge - it's pure energy
* very penetrating form of radiation - penetrates the whole body
* sources include fission, fission products, and activation products
* MOST DOSE AT THE STATION IS FROM THIS TYPE OF RADIATION
* best shielded by very dense material; usually lead, steel, and concrete (concrete is used because

of availability and cost)
* because of the penetrating ability, gamma also gives a whole body dose

1.4 MEASUREMENT OF RADIATION

Obj ective: ... ............. . .. .. ...it' .' N._ i> zai:

;Tie: "Cf . . ... ......... F dS.................................... UECalculate a' worker's dos givnads ratead time spntna are

1.4.1 Dose Rate and TEDE

In Plant Access Training, dose was defined as "the amount of radiation absorbed by the body or a
particular organ." DOSE RATE is the amount of dose received in a specified period of TIME. Dose
rate is usually given in units of MREM PER HOUR. Dose is determined by multiplying the dose rate
and the time exposed to the radiation. For example, if you spend 4 hours in an area with 12 mrem/hr,
your dose would be 48 mrem.

4 hrs. X 12 mrem/hr = 48 mrem

The AMOUNT of radiation dose you receive is termed the total effective dose equivalent (TEDE). It is
determined by adding the external dose to the internal dose. Your dose is in units of rem (or mrem),
which is a measure of any type of ionizing radiation in terms of the ESTIMATED BIOLOGICAL
EFFECTS.

1.4.2 Converting Rem and Millirem

Since measurements of radiation are frequently in very small fractions of rem, the prefix milli, meaning
1/1 000, is used with these units.

To convert rem to millirem (mrem), multiply the number of rem by 1000 or move the decimal point
three places to the right. For example, 1.3 rem would be 1300 mrem.

1.3 rem X 1000 = 1300 mrem

GT-001 57



Thursday, June 22, 2000 @ 09:03 AM RO.BNK Page: 1

1. 4-68 001/4/ 4-14/1150502001/ 007EA1 .3/ 3.5/3.6/ 33-[213]/ RO
The following conditions exist:

- An RPS module failure during trouble shooting has caused a Rx trip from full
power.

- Five minutes have elapsed following the trip.
- EOP-2, Vital System Status Verification, is in progress
- The crew has reached the step in EOP-02 to "Verify MFW flow is not excessive".

Which of the following conditions would be an indication that excessive MFW flow
exists?

v-A. Both OTSGs are at 82 inches and levels are increasing..

B. Both Main Feedwater Loop Masters are in hand and demand is at 40%.

C. Both start-up feedwater flow meters read 0.1 X 106 Ibm/hr

D. Both Main Feedwater Block Valves are stuck fully open.

Reasons:

A. Correct Answer. MFW control should maintain low level limits in
the OTSGs following a Rx Trip. Level at 82 inches and increasing
indicates this level control is malfunctioning or being overridden.

B. The Rapid Feedwater Reduction circuit will input a 0% demand
signal into both feedwater demand loops just downstream of the
feedwater masters. The zero input will remove the feedforward
signal to the feedwater pumps giving the pumps a minimum speed
signal and prevent an overfeed.

C. This is the normal post trip feedwater flow 5 minutes after a middle
of life trip from full power.

D. The Rapid Feedwater Reduction signal described in the reason for
choice B will maintain the Main Feedwater Pump at minimum speed
until the Main Block Valve reaches its closed position. With the
Main Block Valve stuck fully open, RFR will prevent an overfeed.
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1. 4-68 001/4/ 4-14/1150502001/ 007EA1.3/ 3.5/3.6/ 33-[213]1 RO

New Question developed for Sept. 2000 RO exam. (2-24-00 CMC)
Additional LP reference is OPS 5-96
RO exam only
K
0r

EY WORDS:
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.3 1.5 .6 3-[2/3]
Version Answers:
0 1 2 3 4 5 6 7 8 9 E] ScrambleChoices

IA 1B IC ID 1A IB IC ID 1A IB I Scramble Range: A -

System

|RO I

Points D



FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

NUCLEAR OPERATIONS TRAINING DEPARTMENT

PROGRAM:

COURSE:

LESSON:

LESSON NUMBER:

REVISION:

EFFECTIVE DATE:

REPLACEMENT OPERATOR TRAINING

EMERGENCY OPERATING PROCEDURES

EOP-1,2,10 ENTRY CONDITIONS, VITAL
SYSTEM STATUS VERIFICATION, POST
TRIP STABILIZATION

OPS-5-96-SH

0

11-23-1999

Prepared By: 11-23-1999
/ Date

Technical Review:
/ Date

Approved By:
Nuclear Training Supervisor / Date



EOP-2, Vital System Status Verification, Rev 5, Step Basis

3.5 Verify MFW flow is not excessive.

If MFW flow is excessive, then trip MFWPs and
establish EFW to the OTSGs.

* Trip both MFWPs.

* Ensure EFP-3 and/or EFP-2 start and EFW flow is
controlled.

[Rule 3, EFW/AFW Control]

* If no EFW or AFW pumps are running, then
concurrently perform EOP-14, Enclosure 7, EFWP
management.

If the MFW system response to the reactor trip was correct, MFW flows should
only be that required to maintain the OTSGs at low level limits. The contingent
actions will trip the feedwater pumps and ensure that EFW is operating. This
step provides for early detection of excessive MFW to prevent excessive cooling
of the RCS. There are numerous failure modes that could result in overfeeding
of the OTSGs. If failures result in excessive MFW flow, positive action, taken
at this point, may prevent excessive heat transfer and OTSG overfill.

If, after the MFW pumps are tripped, no EFW pumps are running, instructions
are provided to concurrently perform EOP-14, Enclosure 7, EFWP
management.

Rule 3, EFW/AFW Control, is referenced to provide EFW/AFW flow and
OTSG level requirements.

3.6. Ensure level in available OTSGs is at, or trending
toward required level.

See Table 1.

This step ensures that the source of FW that was verified, or placed in service,
in the previous step, is being properly controlled based on plant conditions. The
referenced table provides the required levels based on plant conditions.

12
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INTEGRATED CONTROL SYSTEM

result would be a ULD demand of 70%, a
feedwater flow of 60% and a reactor
demand and power of 65%.

* If the ULD demand were increased by
another 3% with no increase in feedwater
flow, the cross limit would increase to 8%
and reactor demand would remain at 65%.

3) The Reactor Limited by Feedwater Cross Limit is
only designed to reduce reactor power (it will never
increase power).

4) The Feedwater Limited by Reactor cross limit
compares reactor demand to reactor power. As with
the feedwater to reactor cross limit, a 5% deadband
exists during which no control action will occur. If
the error exceeds 5%, feedwater demand will be
modified to maintain feedwater flow no more than
5% above or below reactor power.

* This cross limit can either increase or
decrease feedwater demand.

* On a reactor trip this cross limit will serve as
the primary backup to the RFR circuit for
the reduction of feedwater flow.

10. Rapid Feedwater Reduction Circuit (RFR)

a) Since manual operation of the reactor control stations can
remove the feedwater limited by reactor cross limit, there
exists the possibility that on a reactor trip the only signal
reducing feedwater flow will be the front end demand
signal from the ULD.

b) Since this signal is only decreasing at 20%/min the OTSGs
can overfill if manual action is not taken. To prevent this
situation the rapid feedwater reduction (RFR) circuit will
be activated on a reactor trip (uses the same trip confirm
relay used for track initiation) with NI power less than
30%.
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c) Once activated RFR will input a 0% demand signal into
both feedwater demand loops just downstream of the
feedwater masters and a negative error to the startup and
low load valve controls. The zero input will in effect
remove the feedforward signal going to the feedwater
pumps.

d) With a zero input from demand (leaving only the valve
delta P or flow error input), the pump speed will be reduced
to approximately minimum speed until the main block
valve closes and restores the pump delta P control signal.
The feedwater pump will attempt to respond to normal post
trip delta P control when the main block valve reaches its
fully closed position. However, with the RFR zero input
demand still in effect the pump will not be able to fully
restore delta P to the normal 80 psid setpoint until either the
reactor is reset or rapid feedwater reduction is turned off.

e) RFR will also send a signal to the feedwater valve
controllers. This signal will input a negative error, which
will run the valves in the closed direction. This negative
error will remain in affect until OTSG level decreases to a
point 2.5 inches above the low level limit. At that point
normal post trip level control (low level limit) will be
restored.

1) The negative error will not be re-implemented if
level increases.

f) The operator can defeat RFR at any time (even while
activated on a reactor trip), by placing the RFR OFF/AUTO
switch (located in ICS cabinet 5 row 6 module 2) to the
OFF position.

g) This will remove any signals which have been input by
RFR (if activated) or prevent activation, as applicable.

h) If operator control is required in a time frame that does not
allow for operation of this switch, control can be obtained
by placing the feedwater pump and valve hand/auto control
stations in the hand position. This will allow normal
manual control of the respective components.

11. Feedwater Loop Flow Error
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

1) The intent of this procedure is to test the turbine
overspeed trip operation and trip valve operation to
ensure protection against an overspeed condition of
the turbine.

2) The test involves inserting a false turbine overspeed
signal while blocking full stop valve operation for
the channel in test. The test should have no impact
on normal pump operation.

3) This PT also provides directions for testing the auto
start functions of AC backup and emergency DC
lube oil pumps.

4) Additional information of this test is provided in
Chapter 2 of this lesson plan.

b) PT-5 18, Main Feedwater Pump Trip Test

1) This procedure is performed to verify the
operability of the following main feedwater pump
trips:

* Low bearing oil pressure
* Loss of tripping power
* Suction valve greater than 75% closed
* Loss of both FW booster pumps
* Emergency stop pushbutton
* Trip/Reset switch on the Main Control Board
* Local manual trip pushbutton

2) PT-5 18 results in an actual trip of the pump under
test. Therefore, the plant status must be such that
tripping of the pump will not result in a reactor trip.

E. ICS CONTROL OF THE FW SYSTEM

1 . From the time the unit is started up until power level reaches
#40%, one main feedwater pump and one feedwater booster pump
are normally in service and the main feedwater lines downstream
of the main feedwater pumps are cross connected through FWV-
28.

Page 57 of 97
OPS-4-68-LP Rev 3



COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN FEEDWATER SYSTEM AND FW HEATER DRAINS/VENTS

2. The ICS controls operating main feedwater pump speed (which
controls pump discharge pressure) to maintain ~80 psid AP across
the feedwater startup and/or low load control valves.

a) With only one pump running, the ICS will control the
pump using the lower of the two loop APs.

3. OTSG levels are maintained by the ICS using the startup and low-
load control valves.

a) Initially (on startup), the startup block valve is open, and
the startup control valve (SUCV) controls OTSG level at
low-level limits.

b) As power increases, the SUCV continues to open until it
reaches ;80% open. At this point, a limit switch on the
SUCV initiates an open signal to the Low Load Block
Valve (LLBV), making the low load control valve (LLCV)
available for use. When FW demand reaches =1.064 x 106
lbm/hr, corresponding to ;90% open on the SUCV, the
LLCV will start to control in conjunction with the SUCV.

c) As power continues to increase, ICS demand will cause the
SUCV to fully open.

4. The LLCV will control OTSG level until the ICS FW loop demand
is ;50% (this corresponds to ;3 x 106 lbm/hr flow). At this point,
the ICS will release the main block valve to open, provided that the
following conditions exist:

a) Both main feedwater pumps are running
b) FWV-28 is closed

5. As soon as the main block valve leaves its CLOSED limit switch,
the LLCV will freeze in position, and the main feedwater pump
will transfer to flow control. Pump speed is then governed by
demanded flow from the ICS, and AP is no longer the governing
signal. The main feedwater pump is now responsible for
maintaining OTSG level.
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a) When a main block valve receives an open command, it
will pulse open in short, rapid bursts until it reaches ;15%
open.

1) This pulsing action is designed to allow opening of
the main block valves, and the transfer of pump
control from AP control to flow control, to occur
with minimal upset to the plant caused by the
inherent short lived variance in main feedwater
pump stability while its controlling signals are
transferring.

The transfer of controlling signals (sensing
elements), with the inherent inaccuracies of
each, could potentially initiate a small plant
upset. If the block valve, which is an 18"
line, were allowed to immediately go fully
open, a transient condition could be initiated
The resultant feedwater flow oscillations
could cause the unit to become unstable, or
even trip.

b) Once the block reaches the 15% open position, the balance
of the stroke to 100% open will be accomplished in one
continuous motion. This is referred to as "driving" or
"running" open.

1) If the block valve is 215% open and in the
"running" open mode, and a feedwater flow error
develops which exceeds 10%, the main block valve
will "freeze" its motion, and will not resume
opening until the flow error has decreased to <5%.

6. For a power decrease, the reverse process occurs. The only
differences being that the main block valve will receive a close
signal from the ICS when feedwater loop demand is < 45%
decreasing (.2.7 x 1 O6 lbm/hr flow), and the LLBV will receive a
close signal when the SUCV reaches 50% open.

a) During a power decrease the main block valve will "drive"
closed from the 100% open position until the valve reaches
the 417% open position. At 17% open, the valve will
"pulse" closed.
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Thursday, June 22, 2000 @ 10:02 AM SRO.BNK Page: I

1. 2-20 001/1 ff1150401001/ 060AA2.03/ 3.0/3.3/ 55-[2/3]1
AP-250, Radiation Monitor Actuation, has been entered due to RM-A2 gas in high
alarm. Health Physics notified the Control Room that they have detected a waste
gas leak from the bonnet of WDV-557 (drain valve in the penetration area near
WDV-405, Containment Isolation valve for the Waste Gas penetration). Which of
the following valves must you ensure closed to accomplish leak isolation?

A. WDV-406 and CFV-29 from the control room and WDV-274 and
WDV-543 in the Auxiliary Building.

B. WDV-406 and WDV-1017 from the control room and WDV-557 and
WDV-543 in the Auxiliary Building.

.C. WDV-405 and CFV-29 from the control room and WDV-274 and
WDV-544 in the Auxiliary Building.

D. WDV-405 and WDV-1017 from the control room and WDV-557 and
WDV-544 in the Auxiliary Building.

Reasons:

A WDV-406 could be closed to isolate WDV-577. WDV-543 would only be
selected if the print was not read accurately.

B. WDV-406 could be closed to isolate WDV-577. WDV-543 would only be
selected if the print was not read accurately. Closing WDV-557 will not isolate
a bonnet leak. WDV-1017 cannot be controlled from the Control Room.

C. Correct, to isolate WDV-557, the minimum valves that need to be closed are
WDV-405 and CFV-29 that can be closed from the Control Room and WDV-274
and WDV-544 that are closed in the Auxiliary Building.

D. WDV-1017 cannot be controlled from the Control Room. Closing WDV-557 will
not isolate a bonnet leak.

Provide at a minimum the following prints: 302-691 shl, 302-692 shl, 302-702
shl; New question written for Sept 2000 SRO exam. (3-06-2000 mg)
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
|1 | 1150401001 160AA2.03 13.o 1.3 5-[2/3]



Thursday, June 22, 2000 @ 10:02 AM SRO.BNK Page: 2

1. 2-20 001/ 1/ 1150401001/ 060AA2.03/ 3.0/3.3/ 55-[2/3]/

ANSWERS: Version Answers:
Pot0 1 2 3 4 5 6 7 8 9

Points r IC ID IA IB IC IDI BCIDI

E] Scramble Choices

Scramble Range: A - RD









Thnr-dav- June 22, 2000 ai, 10:59 AM SRO.BNK Page: 1
Thir�dav June 22. 2000 (� 10:59 AM SRO.BNK

1. 3-24 00113/11150401010/ 038EA2.02/4.514.81 44-[1]/

Why is it desirable to steam the affected Once Through Steam Generator (OTSG)

during a tube rupture, within Tube Rupture Alternate Control Criteria (TRACC)

limits, instead of isolating the affected OTSG?

Steaming both OTSGs:

A.

,B.

C.

D.

Prevents depletion of available feedwater sources.

Minimizes the duration of the cooldown.

Ensures that natural circulation will not be required.

Reduces the amount of contamination in the main condenser.

Reasons:

A. While the amount of feedwater needed to cooldown may be reduced by cooling

with both OTSGs, sufficient feedwater inventory is available regardless of the

number of OTSGs used.

B. Correct, cooling down with both OTSGs will be faster than if one OTSG was

isolated and you had to cool down with the only one OTSG.

C. The choice to steam the affected OTSG is not based on the desire to prevent

the need for establishing a natural circulation cool down.

D. The condenser will already be contaminated and the level of contamination

may actually increase during continued steaming of the affected OTSG.

NRC 11-93; ROTs M - T6B; ROTs N - T4 & T4A; Unmodified bank question (3-24

#4) for Sept 2000 SRO exam. (3-30-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
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COURSE: MITIGATING CORE DAMAGE

LESSON: STEAM GENERATOR TUBE RUPTURE

e) If both cases apply, then prevention of carryover takes

precedence. It is especially important to prevent liquid

releases through the MSSVs with high RCS activity.

f) Tube to shell AT limit for a normal cooldown is less than

100F (tensile stress) and should not normally be a concern

during an emergency cooldown. The expected tube to shell

AT is 60¶F.

1) However, if necessary, the limit may be increased to

1500F while taking into consideration that the leak

rate may increase.

g) After the initial cooldown, it is still preferred to cooldown

using both SGs. The isolation of a SG complicates the

subsequent cooldown and significantly lengthens the time

at higher pressures and temperatures where other failures

have a detrimental impact.

h) There are only two viable methods for terminating the tube

leak flow.

1) Drain the RCS to the leak elevation once on DHR.

INST. NOTE: Objective 3 is covered here.

2) Isolate the SG and allow it to fill.

* This may not be effective if the valves
isolating the SG are not leak tight.
Additionally, the SG will become a heat

source.
* This method may also allow backflow and

dilution from the SG to the RCS as the RCS

pressure decreases.
-* The decision to stop steaming is reversible

and will be reversed once TRACC limits

have been reached; however, once the SG is

isolated it may not be possible to restore
steaming if needed.

i) Steaming both SGs minimizes the duration of the cooldown

and minimizes the time to DHR operations. If the

condenser is available, the off-site dose consequences are
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minimized by condenser partitioning. If the condenser is

not available, two loop cooldown minimizes time and

condensate required. In addition steaming minimizes

stresses on the SG.

j) If the SG is isolated and then subsequently steamed, there

is no significant reduction in dose consequences over those

resulting from being steamed continuously due to:

1) Noble gas and iodine concentrations in the SG

increase during periods of non-steaming.

2) The higher concentrations due to accumulated tube

leakage, coupled with lower steam velocities (when

steaming to the atmosphere, due to delaying release

until lower SG pressure exists) results in higher

instantaneous dose rates and similar integrated

doses.

k) If in natural circulation going from two-loop to one-loop

significantly extends the cooldown time (e.g. from about 20

hours to about 120 hours for 6.4% ADV capacity on each

SG).

1) It should be noted that this analysis assumed the

capacity of the ADVs was 6.4% each. The current

ADVs at CR#3 have a capacity of s2.5% each.

1) If the only SG available for cooling, or both SGs have

leaks, then isolation would require HPIIPORV cooling.

1) Initiation of HPI/PORV cooling for certain ranges

of RCS pressure, temperature and decay heat will

result in RCS pressure greater than MSSV pressure

for some period of time. When the SG is full, or

near full, the RCS pressure may increase above

MSSV pressure and lift.

m) Consequently, the benefits and controllability of

maintaining two-loop cooldown, the low dose

consequences of continued steaming and the undesirability

of forced BPIIPORV cooling with a full SG leads to the

desirability of continued steaming vs. early isolation for

tube ruptures.
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1. 4-12 003/1-6, 2-11/1150401013/012A2.0614/14.7144-[213]I

The following conditions exist:

- An ICS failure causes a continuous group rod withdrawal.

- Reactor power is104% and increasing.

- Reactor Coolant System (RCS) pressure is 2400 psig and increasing.

- The Reactor Protection System (RPS) has failed.

Assuming no other protective features actuate, what actions will the Diverse

Scram System (DSS) perform when plant conditions reach the point that the

Power Operated Relief Valve (PORV) opens?

A. Trip all control rods when reactor power exceeds 104.9%.

B. Trip all control rods when RCS pressure exceeds 2450 psig.

C. Trip the regulating rods when reactor power exceeding 104.9%.

vD. Trip the regulating rods when RCS pressure exceeds 2450 psig.

Reasons:

A., B., and C. DSS only trips the regulating rods and any rods on the auxiliary

power supply when RCS pressure is > 2450.

D. Correct, when the RCS is at > 2450 psig the DSS circuit will trip the

regulating rods and any rods on the auxiliary power supply.

Unmodified bank question (4-12 #41) written for Sept 2000 SRO exam. (4-4-2000

mg)
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
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COURSE: SYSTEMS TECHNOLOGY

LESSON: REACTOR PROTECTION SYSTEM

CHAPTER 2

ANTICIPATED TRANSIENTS WITHOUT SCRAM SYSTEM

2-1.0 SYSTEM PURPOSE AND FUNCTION

A. ATWS SYSTEM FUNCTIONS

1. Diverse Scram System (DSS) Functions

a) Provide a reactor trip signal independent of the Reactor

Protective System on indication of high RCS pressure.

2. ATWS Mitigation System Actuation Circuitry Functions
(AMSAC)

a) Provide a diverse means to initiate EFIC and trip the main
turbine on a loss of feedwater during power operation.

2-2.0 SYSTEM DESCRIPTION

A. The ATWS system is comprised of two subsystems: the diverse scram

system (DSS) and the ATWS mitigation system actuation circuitry

(AMSAC) system.

B. The ATWS system is designed to meet the NRC functional protection

requirements for an anticipated transient without scram condition.

1. An ATWS condition is one in which an anticipated operational

transient occurs followed by the failure of the reactor trip portion

of the protection system.

2. The NRC requires that all B&W plants must have a diverse scram

system from sensor output to interruption of power to the control

rods.

3. The rule also states that each PWR must have equipment from

sensor output to final actuation device to automatically initiate the

emergency feedwater system and initiate a turbine trip under

conditions indicative of an ATWS.

C. The DSS consists of two channels of RCS pressure monitoring
instrumentation, signal processing and testing circuitry, and channel trip

functions.
Page 50 of 63
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1. The principal function of the DSS is to prevent an ATWS by

tripping the reactor utilizing different equipment from the existing

Reactor Protection System.

a) The DSS auxiliary trip is intended to prevent over

pressurization of the RCS, if for any reason, the control

rods fail to drop in response to an RPS trip.

2. The ATWS (DSS) system is two channel, energize to trip, two-out-

of-two trip logic system.

a) The system will initiate a trip of the regulating rods by de-

energizing the programmer power supplies for rod groups

5, 6, 7, and the auxiliary power supply if the system trip

setpoint of 2450 psig RCS pressure is reached.

1) The DSS will interrupt 24 VDC power to the output

drivers, in a manner similar to the trip accomplished

by the CRD system "E' and "F" electronic trips.

3. Both channels of the system must actuate in order to trip the

control rods.

a) The two-out-of-two trip logic is established by the method

in which the DSS channels are connected to the CRD

system.

1) The "'A" channel of DSS is connected to the

primary side programmer power supplies and the

"B" channel is connected to the secondary side

programmer power supplies.

2) Both the primary and secondary power supplies

must be de-energized in order to interrupt power to

the CRDM stators.

4. The DSS is designed to allow testing of each channel from sensor

to end device while at power.

a) To prevent actuation of the DSS during testing, the

alternate channel is blocked from tripping when either

channel is in test.
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b) Since actuation requires a two out of two combination, this

will prevent actuation regardless of the status of the

channel selected to test

c) Two means of testing are provided using test modules

provided at both the ATWS (DSS) and CRD cabinets.

5. Each test module has a three position (NORMAL, BYPASS,

TEST/CAL) rotary test that functions as follows:

a) NORMAL - No test functions are active.

b) BYPASS - disables the trip function of the alternate

channel (the channel not being tested). The DSS cannot

perform its trip function if the test switch for either channel

is in BYPASS.

c) TEST/CAL

1) Placing the DSS test module switch in the

TEST/CAL positions removes the pressure
transmitter input from the signal monitor and
replaces it with the output of a signal generator.

2) By adjusting the output of the signal generator,

operation of the signal monitor and the relay logic

can be tested.

3) Placing the test switch in the CRD cabinet to the

TEST/CAL position bypasses the signal monitor to

simulate a high pressure condition for testing the

channel the relay logic.

D. AMSAC consists of two channels of reactor power, main feedwater flow,

and startup feedwater flow instrumentation, signal processing and testing

circuitry, and channel trip functions.

1 . The system interfaces with the emergency feedwater initiation and

control (EFIC) system and the turbine auto stop oil system in a two

out of two actuation matrix.

a) If AMSAC senses that reactor power is >50% and

feedwater flow is <17%, it will initiate an EFIC actuation

and trip the main turbine.
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1. ROT-4-12 0411B33/0120101005II1l
33 IDSS

During operation at power an ICS failure causes continuous group rod withdrawal

coincident with a failure of the RPS to produce a trip. Reactor power increases to

>105% and RCS pressure increases to the RCS safety valve relief setpoint. How

does the plant respond to this incident?

A. The DSS system will trip the safety and regulating rods due to reactor

power exceeding 105%.

B. The DSS system will trip the regulating rods due to reactor power

exceeding 105%.

C. The DSS system will trip the safety and regulating rods due to RCS

pressure exceeding 2450 psig.

vD. The DSS system will trip the regulating rods due to RCS pressure

exceeding 2450 psig.

ROTs J - Final 96
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

|B3 |120101005 I | 13 DSS
ANSWERS: Version Answers:
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1. 4-54 002/ 5, 81/ 1150401013/ 005A2.01 /2.7/ 2.9/ 55-[2/31/

During Mode 5 operation, the following plant status exists:

- "A" Decay Heat Pump (DHP-1A) is running with flow set to be controlled at

3000 gpm.
- Actual flow is fluctuating between 3000 and 2000 gpm.

- Observed DHP-1A motor amps are fluctuating.
- DHP-1B is not running but available.
- A-03-06 DECAY HEAT A PUMP LOW FLOW, is in alarm.

What actions should be taken for these conditions?

A. Flow is too low, increase DHP-1A flow by throttling open DHV-110.

B. Readjust DHP-1A amp monitor; the alarm setpoint is too high.

C. Stop DHP-1A, it is not operating properly and immediately start

DHP-1B.

vD. Stop DHP-1A and do not start a DHP until the cause for the conditions

are corrected.

Reasons:

A. Flow is not too low the alarm is set at < 1500 gpm.

B. The amp monitor is set appropriately.

C. DHP-1A is not operating properly and stopping it is correct. Starting DHP-1B

until the alarm problem is known and solved is incorrect. AP-404 should be

entered when DHP-1A is stopped.

D. Correct, DHP-1A is not operating properly and it should be stopped.

Procedural guidance requires correcting the cause of the cavitation problem

prior to starting the other DHP. AP-404 should be entered when DHP-1A is

stopped.

Provide AR-301, New question written for Sept 2000 SRO exam. (4-5-2000 mg)
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ENCLOSURE 1
(Page 23 of 54)

ESA ANNUNCIATOR RESPONSE } ESA-KW1-03-0 6 A-03-06

I-I i

EVENT POINT 0225

INDICATED CONDITION:

o DHP-1A FLOW RATE <1500 GPM AS SENSED BY DH-1-FS3 WITH DHP-1A CONTROL

HANDLE IN NORMAL AFTER START.
OR
DHP-1A RUNNING AND MOTOR AMPERAGE IS BELOW THE OPERATOR ADJUSTED SETPOINT

WITH DHP-1A HANDLE IN NORMAL AFTER START.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

o DECAY HEAT FLOW INDICATOR, DH-1-FI-1, INDICATES LOW FLOW

o DHP-1A CONTROL STATION AMP METER

OPERATOR ACTIONS FOR A VALID ALARM:

o INCREASE DHP-1A FLOW BY THROTTLING OPEN DHV-1iO

o REFER TO OP-404 CONCERNING DECAY HEAT PUMP LOW FLOW OPERATION

o IF DH FLOW CANNOT BE RECOVERED THEN CONSIDERATION SHOULD BE GIVEN TO

ALTERNATING DECAY HEAT TRAINS PER OP-404

o READJUST DHP-1A AMP MONITOR, DH-56-IR, LOCATED INSIDE MCB ON HVC SECTION,

IF NECESSARY PER OP-404

DISCUSSION.

OPERATION AT LOW FLOW RATES MAY REDUCE DECAY HEAT PUMP LIFE, AND SHOULD BE

AVOIDED.
DHP-1A AMP MONITOR CAN BE ADJUSTED TO ALARM AT SLIGHTLY LESS THAN DHP

STEADY STATE OPERATION.

REFERENCES: DRAWING 208-021 SHEET DH-01

SENSING ELEMENT: DH-1-FS3 AND DHP-1A CONTROL HANDLE CONTACTS, DH-56-IR

Page 24
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3.2 LIMITS AND PRECAUTIONS

I TMTT I BASIS

3.2.1 Maximum DH pump flow is
4000 gpm

Prevents reaching D.H. Pump Runout

3.2.2 The DH pumps shall be
tripped anytime their
suction supply valves are
not in the open position or
evidence of cavitation
(abnormal noise,
fluctuating motor current,
or pump flow) exists
[NOCS 1113, 95313]

To minimize cavitation damage

3.2.3 Decay heat train operations
between 100 and 1200 GPM
are limited to a maximum of
30 days. Total run time
within the reduced flow
limits shall be tracked by
NPTS

Minimize wear of
assembly

the DH rotating

Flows under 1200 gpm, are less than
minimum continuous stable flow and
can cause increased wear. Operation
at the reduced flow rates are
limited to a total of 30 days and
should be avoided.

Contact the System Engineer if
required to operate in the low flow
range

Rev. 123 Page 6
OP-404
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-404 LOSS OF DECAY HEAT REMOVAL

1. In the event of an ES actuation (4 psig in RB) while on decay heat

cooling with ES buses crosstied to non-ES buses can result in

exceeding the load limits of the ES bus and presenting a degraded

bus condition for ES operating equipment. This step of opening

the crosstie breakers is taken to protect the bus.

C. If any of the following exist go to Step 3.6 in this procedure.

Rx vessel level < 132 ft

No DHR trains available to start

1. If you met the above conditions the procedure directs you to skip

the steps of starting a DHP and has the operator start evacuating

and closing up the RB.

2. On a loss of DH cooling there is a limited amount of time before

the core starts to boil and core uncovery is reached. For Example:

a) With the reactor shut down for seven days, vessel level of

132 ft. and an initial RCS temperature of 100lF:

1) Time to boil in the core is r29 minutes.

2) Time to core uncovery is P313 minutes.

b) Refer to OP-103H "Reactor Coolant Systems And Spent

Fuel Pool Decay Heat Tables And Figures" for additional

information is this area.

D. Start available DHR train.

I. The available DH train will be started per Enclosure 1 or Enclosure

2 of this procedure.

2. The operators should know why the operating DH pump was loss

before starting the backup pump. If a common cause exist the

standby DHP could be loss if started with the fault not corrected.

E. If 1 train of DHR is running exit this procedure.

1. If the operators are successful in starting the alternate DH train

core cooling will be provided and this procedure can be exited.

Page 7 of 31
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Thursday, June 22, 2000 @ 02:10 PM SRO.BNK Page: 1

1. 4-56 001/ 5/ 5-61 6/ 1150401001/ 026AA2.05/ 2.412.5144-[1

Following discovery of a Nuclear Services Closed Cycle Cooling (SW) leak in the

"A" Spent Fuel Heat Exchanger (SFHE), a step in AP-330, Loss of Nuclear Service

Cooling states:

IF SW was isolated to SFHEs,
AND any SFHE is available,

THEN restore available SFHE.

A detail in this step has the operator restore SFHE-1B by throttling SWV-24,

SFHE-1B outlet isolation, 2 1/8 turns open. OP-408, Nuclear Services Cooling

System, in its valve check list states SW`V-24 is a sealed throttled valve. Which of

the following is a reason for throttling this valve?

VA. Emergency diesel generator loading consideration.

B. Flow considerations of the operating SW pump.

C. Prevent damage to the flow instrument from over-ranging.

D. Protection of the valve from flow erosion.

Reasons:

A. Correct, the reason for seal and throttled valves in the SW system is for

emergency diesel loading consideration.

B., C., and D. These are all plausible reasons for throttled valves in other

systems, but the Nuclear Services Closed Cycle Cooling System is balanced to

ensure emergency diesel loading does not exceed analyzed values.

New question written for Sept 2000 SRO exam. (3-28-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System

15-61 6 1150401001 26AA2.05 .4 .5 4-l

ANSWERS: Version Answers:

inale 0 1 2 3 4 5 6 78 9 g Scramble Choices

PointsI IA IIBI Scramble Range: A-



LSW REV 13 AP-330

LOSS OF NUCLEAR SERVICE COOLING

1.0 ENTRY CONDITIONS

IF any of the following conditions exist:

* SW cooled component TEMPS high and rising

* SW flow lost and can NOT be restored

* SW Raw Water flow lost and can NOT be restored

* SW surge tank level < 7 ft

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

Approved by MNPO D.M. Porter for M. Annacone Date 01/26/00

(SIGNATURE ON FILE)

AP-330 PAGE 1 of 85 LSW



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

* SW leak exists

* Leak source not identified

3.29 IF SW to SFHE leak is
suspected,
THEN isolate SW to SFHEs.

1 Notify PPO to close all SW
isolation valves (1 19 ft AB

to SFHE
by SFPs):

SWV-21
"SFHE-1A INLET ISO"

SWV-22
"SFHE-1 B INLET ISO"

SWV-23
"SFHE-1A OUTLET ISO"

SWV-24
"SFHE-1B OUTLET ISO "

2 Monitor SW surge tank level:

Computer point X333

SW-1 39-LI

3 Determine if SW leak has been

isolated.

AP-330 REV13 PAGE 27 of 85 LSW



3.0 FOLLOW-UP ACTIONS (CONT'D)

3.30

ACTIONS

IF SFHE isolation stops SW
leak,
THEN identify leaking
SFHE.

DETAILS

1 Notify PPO to open SWV-21
"SFHE-1A INLET ISO"
(1 19 ft AB by SFPs).

2 _ IF SW surge tank level lowers,
THEN notify PPO to close SWV-21
"SFHE-1A INLET ISO"
(119 ft AB by SFPs).

3 Notify PPO to open SWV-22
"SFHE-1B INLET ISO"
(1 19 ft AB by SFPs).

4 - IF SW surge tank level lowers,
THEN notify PPO to close SWV-22
"SFHE-1 B INLET ISO"
(119 ft AB by SFPs).

3.31 IF SW leak exists,
THEN determine if SWHEs
are leaking.

1 Notify PPO to PERFORM
Enclosure 1, SW Heat Exchanger
Operations, in this procedure, to
rotate in-service SWHEs.

2 Monitor SW surge tank level:

Computer point X333

SW-1 39-LI

3 IF SW surge tank level continues
to lower,
THEN repeat the above process
as required.

AP-330 REV 13 PAGE 29 of 85 LSW



3.0 FOLLOW-UP ACTIONS (CONT'D)

3.32

ACTIONS

IF SW was isolated
to SFHEs,
AND any SFHE is available,
THEN restore available
SFHE.

DETAILS

1 IF SFHE-1A restoration is desired,
THEN notify PPO to throttle SWV-23
"SFH E- 1 A OUTLET ISO"
2 turns open (119 ft AB by SFPs).

2 IF SFHE-1 B restoration is desired,
TfHEN notify PPO to throttle SWV-24
"SFHE-1 B OUTLET ISO"
2-1/8 turns open (119 ft AB by SFPs).

3 CONCURRENTLY PERFORM the applicable
section of OP-406, Spent Fuel Cooling
System, to restore SF cooling:

Section 4.2, Spent Fuel Cooling Using
SFP-1 A with SFHE-1 B

Section 4.3, Spent Fuel Cooling Using

SFP-1 B with SFHE-1 A

Section 4.11, Alternating Spent Fuel
Cooling Pumps

3.33 IF at any time, any of the
following exist:

SW system leak
isolated

Leak within makeup
capability of DW

Leak within makeup
capability of FS

THEN ensure SW surge
tank level is > 7 ft and
EXIT this procedure.

ISI

| AP-330 l REV 13 PAGE 31 of 85 I LSW
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3.2 LIMITS AND PRECAUTIONS

LIMIT 
BASIS

3.2.1 CRD Filters should be changed
when D P across the filters is >

25 psid

o Maintain filter integrity

3.2.2 SW Pump should be running
prior to startup and operation
of the RW Pump

o Prevent possible damage to RW Pump

motor

3.2.3 Contact Chemistry prior to
throttling RWV-22

o Effects sea water flow calculations for

discharge

3.2.4 For work located in Radiation
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

o Personnel protection

3.2.5 A change in the position of a
sealed throttle valve may
impact the KW loading of
Emergency Diesel Generators.
A change in position from
those in the valve line-up must
have concurrence of System
Engineer

o Emergency Diesel Generator loading

considerations

Rev. 102 Page 5
OP-408



ENCLOSURE 2
(Page 28 of 32)

VALVE CHECKLIST I

Rtem: SW S stem SF Coolers and Control Complex Water Chiller Lo op Flow Diagm NO. FD-302-601
Initials

'Valve No. Description Position Perform/Verify

;WV-447 Return Line Drain Closed /

WV-430 Supply Line Drain Closed /

SWV-448 Return Line Vent 
Closed_ /

SWV-449 Supply Line Vent 
Closed

SWV-299 SC Supply to Control Complex Water Chillers Closed /

SWV-306 SC Return From Control Complex Water Chillers Closed /

SWV-300 SC Supply to Control Complex Water Chillers Closed /

SWV-307 SC Return From Control Complex Water Chillers Closed /

SWV-194 SF Pump A Air Handling Unit Outlet Sealed 1-3/4 turns Open /

SWV-193 SF Pump A Air Handling Unit Inlet Sealed Open /

SWV-292 SF Pump B Air Handling Unit Outlet Sealed 1-3/4 turns Open /

SWV-291 SF Pump B Air Handling Unit Inlet Sealed Open I

SWV-451 SF Cooler B Outlet Line Drain Closed

Sealed Throttled

QWV-24 SF Cooler B Outlet 2-1/8 turns Open /

Sealed Throttled

SWV-23 SF Cooler A Outlet 2 turns Open I

SWV-452 SF Cooler A Outlet Line Drain Closed I

Sealed Open/

SWV-22 SF Cooler B Inlet Note-l Sealed Closed /

SWV-21 SF Cooler A Inlet Note-I Sealed Open/ /
Sealed Closed

SWV-450 SF Coolers Supply Line Drain 
Closed

SWV-290 SF Cooler B Drain 
Closed

SWV-174 SF Cooler A Drain 
Closed

SWV-150 SF Cooler B Vent 
Closed

Note-1: Only 1 SFHE in service in Modes 1-4.

OP-408 Rev. 102 Page 130



Thursday, June 22, 2000 @ 02:29 PM SRO.BNK Page: I

1. 4-61 001/91/1190101020/G2.3.8/2.3/3.2155-[2/311
The following conditions exist:

- Preparations are underway to release WDT-1B, "B" Waste Gas Decay Tank

- RM-A11 has failed low.
- All other radiation monitors are functional.

Under what conditions may the release take place?

VA. Two independent samples of WDT-1B are analyzed and two qualified

persons independently verify the release rate calculations and discharge

valve lineup.

B. A continuous sample of WDT-1B is analyzed and two qualified persons

independently verify the release rate calculations and suction valve

lineup.

C. At least two grab samples of WDT-1B are analyzed and two qualified

persons independently verify the release rate calculations and suction

valve lineup.

D. Samples are taken every 4 hours and analyzed while WDT-1B is being

released and two qualified persons independently verify the release rate

calculations and discharge valve lineup.

Reasons:

A. Correct, the release may be initiated, if RM-A2 is operable (stem) and at least

two independent samples of the tank's contents are analyzed; two qualified

persons independently verify the release rate calculations, and two qualified

persons independently verify the discharge valve lineup.

B. and C. The tank contents must have at least two independent samples

analyzed and two qualified persons independently verify the discharge valve

lineup.

D. The tank contents must have at least two independent samples analyzed.

Provide ODCM; New question written for Sept 2000 SRO exam. (4-6-2000 mg)
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1. 4-61 001/9/1 1190101020/ G2.3.81 2.3/3.2/ 55-[2131/
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ANSWERS: Version Answers:

0 1 2 3 4 5 6 7 8 9 I Scramble Choices

Points 1A BIC D A B~ Scramble Range: A - WD



FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

NUCLEAR OPERATIONS TRAINING DEPARTMENT

PROGRAM:

COURSE:

LESSON:

LESSON NUMBER:

REVISION: 0

EFFECTIVE DATE:

REPLACEMENT OPERATOR TRAINING

SYSTEMS TECHNOLOGY

WASTE GAS SYSTEM

OPS4-61-SH



COURSE: SYSTEMS TECHNOLOGY

LESSON: WASTE GAS SYSTEM

A. There are no Technical Specifications for the Waste Gas System.

Requirements for the system are contained in the Off-Site Dose

Calculation Manual (ODCM).

B. ODCM Specification 2.2 requires that the radioactive gaseous effluent

monitoring instrumentation channels shown in Table 2-3 (refer to ODCM

Table 2-3) shall be operable with the effluent release isolation alarm/trip

setpoints set to ensure that the limits of Specification 2.7 are not exceeded.

1. ODCM Table 2-3 provides the applicability requirements for this

specification for each of the monitoring channels.

2. The radioactive gaseous effluent instrumentation is provided to

monitor and control, as applicable, the releases of radioactive

materials in gaseous effluents during actual or potential releases of

gaseous effluents. The alarm/trip setpoints for these instruments

are calculated in accordance with the procedures in the ODCM to

ensure that the alarm/trip will occur prior to exceeding a site

boundary dose rate of 500 mR/year to the total body.

C. ODCM Specification 2.4 requires that the waste gas system shall be used,

as required, to reduce the radioactivity of materials in gaseous waste prior

to discharge, when projected monthly air doses due to releases of gaseous

effluents from the site to areas at or beyond the site boundary would

exceed 0.2 mrad gamma or 0.4 mrad beta.

The specification also requires that the ventilation exhaust treatment

system shall be used, as required, to reduce the quantity of radioactive

materials in gaseous waste prior to discharge, when projected monthly air

doses due to release of gaseous effluents from the site to areas at or

beyond the site boundary would exceed 0.3 mR to any organ

The requirements of this specification are applicable at all times.

1. The requirement that these systems be used when specified

provides reasonable assurance that the releases of radioactive

materials in gaseous effluents will be kept "as low as is reasonable

achievable" (ALARA).

D. ODCM Specification 2.16 requires that the waste gas decay tanks shall

have one hydrogen and one oxygen monitoring channel operable during

waste gas system operation.

Page 35 of 36
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COURSE: SYSTEMS TECHNOLOGY

LESSON: WASTE GAS SYSTEM

1. The operability of the waste gas decay tank explosive gas

monitoring instrumentation or the sampling and analysis program

required by this specification provides for the monitoring (and

controlling) of potentially explosive gas mixtures in the waste gas

decay tanks.

E. ODCM Specification 2.17 requires that the quantity of radioactivity

contained in each waste gas decay tank shall be limited to less than or

equal to 39000 curies (considered as Xe 133) at all times.

1. Restricting the quantity of radioactivity contained in each waste

gas decay tank provides assurance that in the event of a

simultaneous uncontrolled release of the contents of all the tanks,

the resulting total body exposure to an individual at the nearest

exclusion area boundary will not exceed 0.5R.

F. ODCM Specification 2.18 requires that the concentration of oxygen in any

waste gas decay tank shall be limited to less than or equal to 2% by

volume whenever the concentration of hydrogen in that waste gas decay

tank is greater than or equal to 4% by volume. This specification is

applicable at all times.

1. This specification is provided to ensure that the concentration of

potentially explosive gas mixtures contained in the waste gas

decay tanks is maintained below the flammability limits of

hydrogen and oxygen.

1-11.0 OPERATIONS EXPERIENCE AND INDUSTRY EVENTS

A. Summaries of applicable operations experience and industry events are

available as a separate handout.

1-12.0 LIST OF FIGURES

Figure 1 Waste Gas System
Figure 2 Waste Gas Compressor Subsystems

Figure 3 Remote Waste Gas Venting Panel

Page 36 of 36
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

2.2 The radioactive gaseous effluent monitoring instrumentation channels
shown in Table 2-3 shall be OPERABLE with the effluent release
isolation alarm/trip setpoints set to ensure that the limits of

Specification 2.7 are not exceeded.

APPLICABILITY: As shown in Table 2-3

ACTION:

a. With a radioactive gaseous effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required
above, without delay suspend the release of radioactive gaseous
effluents monitored by the affected channel where applicable,
or change the setpoint so that it is acceptably conservative,
or declare the channel inoperable.

b. With one or more radioactive gaseous effluent monitoring
instrumentation channels inoperable, take the ACTION shown in

Table 2-3. For the instruments covered by items 1, 2, and 3 of

the table, exert best efforts to return the inoperable
instrument(s) to OPERABLE status within 30 days. If the
affected instruments cannot be returned to OPERABLE status
within 30 days, provide information on reasons for
inoperability and lack of timely corrective action in the next

Radioactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

2.2.1 Each radioactive gaseous effluent monitoring instrumentation channel

shall be demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
operations during the MODES and frequencies shown in Table 2-4.

OFF-SITE DOSE CALCULATION MANUALP Page 10



( TABLL 2-3

RADIOACTIVE GASEOUS EFFLUENT AND PROCESS MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
OPERABLE

1. Waste Gas Decay Tank Monitor (RN-All)
a. Noble Gas Activity Monitor*
b. Effluent System Flow Rate Monitor

2. Reactor Building Purge Exhaust Duct
Monitor (RN-Al)
a. Noble Gas Activity Monitor

i. Operating Range*
ii. Mid RangeD
iii. High Ranged

b. Iodine Sampler
c. Particulate Sampler
d. Effluent System Flow Rate Monitor
e. Sampler Flow Rate Monitor

3. Auxiliary Building and Fuel Handling
Area Exhaust Duct Monitor (RM-A2)
a. Noble Gas Activity Monitor

i. Operating Range *
ii. Mid Range *
iii. High Range #

b. Iodine Sampler
c. Particulate Sampler
d. Effluent System Flow Rate Monitor
e. Sampler Flow Rate Monitor

4. Condenser Vacuum Pump Exhaust - Gaseous
Activity Monitor (RM-A12)

* Provides control room alarm and automatic
** During periods of reactor building purge.

1
1

I
1
1
1
1
1
1

1
1
1
1
1
1
1

APPLICABLE
MODES

ALL MODES
ALL MODES

**

**

**

**

**

**

**

ALL MODES
1, 2, 3 & 4
1, 2, 3 & 4
ALL MODES
ALL MODES
ALL MODES
ALL MODES

ACTION

24
26

27
29
29
25
25
26
26

28
29
29
25
25
26
26

1 1, 2, 3, 4 30

termination of release.

# There is no isolation setpoint or release termination function for this Monitor.
determined by the appropriate system procedures.

Alarm setpoints are

OFF-SITE DOSE CALCULATION MANUAL Page 11



TABLE 2-3 (Continued)
TABLE NOTATION

ACTION 24 With less than the required number of OPERABLE channels, the
contents of the Waste Gas Decay Tank may be released to the
environment, provided that prior to initiating a release:

1. The Auxiliary Building & Fuel Handling Area Exhaust Duct
Monitor (RN-A2) is OPERABLE with its setpoints set to ensure
that the limits of Specification 2.7 are not exceeded. The
setpoint shall be determined in accordance with the OFFSITE
DOSE CALCULATION MANUAL, or

2. a. At least two independent samples of the tank's contents are
analyzed in accordance with Table 2-6 and

b. Two qualified persons independently verify the release rate
calculations, and

c. Two qualified persons independently verify the discharge
valve lineup.

Otherwise, suspend releases of radioactive effluents via this
pathway.

ACTION 25 RM-Al

With the affected sampler inoperable, operation of the RB purge may
continue for 1 hour with no auxiliary sampling, provided that RB
airborne levels are steady state or declining. If indicators of RB
atmospheric activity, such as RM-A6, RCS leakage, or general area
air samples, show an increase in RB activity while the sampler is
inoperable, then immediately restore the affected .sampler, or
implement auxiliary sampling, or shut down the purge.

With the affected sampler inoperable, operation of the RB purge may
continue for more than 1 hour provided that samples (reference
Tables 2-6) are continuously taken (except for filter changes) with
auxiliary sampling equipment.

Auxiliary sampling equipment includes general area RB air samples
or AMA-15. Other sampling regimes are acceptable provided results
are representative of plant effluents.

Note: Coordination of sampling during core alterations or fuel
movement is required in order to comply with Technical
Specifications.

OFF-SITE DOSE CALCULATION MANUAL Page 12



TABLE 2-3 (Continued)
TABLE NOTATION

ACTION 25 RM-AZ
(Continued)

With the affected channel inoperable, effluent releases may
continue for 1 hour with no auxiliary sampling, provided that AS
airborne levels are steady state of declining. If indicators of AB
atmospheric activity, such as RM-A3, RM-A4, and RM-AS show an
increase in activity then restore the affected sampler, or
implement auxiliary sampling, or shut down the release.

With the affected sampler inoperable, effluent releases may
continue for more than 1 hour provided that samples (reference
Table 2-6) are continuously taken (except for filter changes) with
auxiliary sampling equipment.

Auxiliary sampling equipment includes 1) RM-A4 and RN-AS used
together 2)general area AB air samples, or 3) RNA-15. Other
sampling regimes are acceptable provided results are representative
of plant effluents.

ACTION 26

ACTION 27

With the number of OPERABLE channels less than required, effluent
releases via this pathway may continue, provided flow rate is
estimated at least once per 4 hours.

With the noble gas monitor (operating range)inoperable, operation
of the RB purge may continue for 1 hour, provided that RB airborne
levels are steady state or declining. If indicators of RB
atmospheric activity such as RM-A6, RCS leakage, or general area
air samples show an increase in RB activity while the monitor is
inoperable, then immediately restore the noble gas monitor or shut
down the purge.

Note: Coordination of sampling during core alterations or fuel
movement is required in order to comply with Technical
Specifications.

ACTION 28 With the number of OPERABLE channels less than required, releases
via this pathway may continue, provided grab samples are collected
at least once per 12 hours and analyzed within 24 hours, and either
the requirements of ACTION 24 Part 2 are met or Radiation Monitor
RM-All is OPERABLE prior to releasing the contents of the Waste Gas
Decay Tanks.

* Gas grabs may be taken from RM-A4 and RM-AS.

N-

OFF-SITE DOSE CALCULATION MANUAL Page 13



~-' ACTION 29

TABLE 2-3 (Continued])
TABLE NOTATION

With the number of OPERABLE channels less than required by the

Minimum Channels OPERABLE requirements, initiate the preplanned

alternate method of monitoring the appropriate parameter(s), within

72 hours, and:

1) Either restore the inoperable Channel s) to OPERABLE status

within 7 days of the event, or

2) Prepare and submit a Special Report to the Coninission pursuant

to Specification 2.14 within the next 30 days outlining the

action taken, the cause of the inoperability and the plans and

schedule for restoring the system to OPERABLE status.

NOTE: Action Statement 2.2a not applicable.

With no channels OPERABLE, plant operation may continue provided

grab samples are collected and analyzed for noble gases at least

once per 24 hours.

ACTION 30

OFF-SITE DOSE CALCULATION MANUAL Page 14
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TABLE 2-4

RADTOACTTVF GASFlOU FFFLUFNT ANn PROCESS MmNMTTRDTfJN INTMRTD1FNT^rTTn1 ClonivvTi I Aiki-i nridal ItD~--~
-…-…****... * **l.I.I�J J.I�.J I E�tWIL.I� I?� I .L1II� 3UE�VC.LLLMI'ILE I�EUU1K�I'It!U�Tki�TDIIMEMTATTnku �marn,�ws

INSTRUMENT

1. WASTE GAS DECAY TANK MONITOR (RM-All)
a. Noble Gas Activity Monitor
b. Effluent System Flow Rate Monitor

2. REACTOR BUILDING PURGE EXHAUST DUCT MONITOR
(RM-Al)
a. Noble Gas Activity Monitor

I. Operating Range
ii. Mid Range
iii. High Range

b. Iodine Sampler
c. Particulate Sampler
d. Effluent System Flow Rate Monitor
e. Sampler Flow Rate Monitor

3. AUXILIARY BUILDING & FUEL HANDLING AREA EXHAUST
DUCT MONITOR (RN-AZ)
a. Noble Gas Activity Monitor

I. Operating Range
ii. Mid Range
iii. High Range

b. Iodine Sampler
c. Particulate Sampler
d. Effluent System Flow Rate Monitor
e. Sampler Flow Rate Monitor

4. Condenser Vacuum Pump Exhaust - Gaseous
Activity Monitor (RM-A12)

CHANNEL SOURCE
CHECK CHECK

P
P

D
W
W
W
w
D
D

P
N.A.

P
M
M

N.A.
N.A.
N.A.
N.A.

CHANNEL
CALIBRATION

R(1)
R

R(1)
R(1)
R(1)
N.A.
N.A.

R
R

CHANNEL
FUNCTIONAL

TEST

Q
Q

Q
Q
Q

N.A.
N.A.

Q
Q

MODES IN WHICH
SURVEILLANCE

REQUIRED

ALL MODES
ALL MODES

#

D
W
W
W
W
D
D

D

N.A.
M
M

N.A.
N.A.
N.A.
N.A.

N.A.

R(l)
R(1)
R(1)
N.A.
N.A.
R
R

R

Q
Q
Q

N.A.
N.A.

Q
Q

Q

ALL MODES
1, 2, 3, 4
1, 2, 3, 4
ALL MODES
ALL MODES
ALL MODES
ALL MODES

1, 2, 3, 4
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TABLE 2-4 (Continued

* During periods of Reactor Building Purge.

(1) CHANNEL CALIBRATION shall be performed using:

a. One or more standards traceable to the National Bureau of
Standards, or

b. Standards obtained from suppliers that participate in measurement
assurance activities with the National Bureau of Standards, or

c. Standards related to previous calibrations using (a) or (b) above.
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Thursday, June 22, 2000 @ 02:44 PM SRO.BNK Page: I

1.4-62 003/10/11190201006/ 026A2.04/ 3.9/4.2/ 55-[2/31/

A large break Loss of Coolant Accident (LOCA) has occurred. The current plant

conditions are:

- Reactor Coolant (RCS) temperature is 2870 F and the RCS is saturated.

- Both Building Spray pumps (BSPs) are running.
- AHF-1A is operating.
- AHF-1B and AHF-1C are inoperable.
- RB pressure is 32 psig.

Which of the following Technical Specification action(s), if any, apply if BSP-1B is

rendered unavailable due to pump failure?

A. No action is required, there is adequate RB Spray and Cooling.

B. Restore BSP-1B or AHF-1C to operable within 72 hours.

/C. Restore BSP-1B to operable within 72 hours.

D. Restore AHF-1C to operable within 72 hours.

Reasons:

A. While in Modes 1-4 Technical Specifications state that with one RB spray train

inoperable; restore to operable within 72 hours.

B. While in Modes 1-4 Technical Specifications state that with one RB spray train

inoperable; restore to operable within 72 hours. With one containment cooling

train inoperable, it should be restored within 7 days.

C. Correct, while in Modes 1-4 Technical Specifications state that with one RB

spray train inoperable; restore to operable within 72 hours.

D. With one required containment cooling train inoperable, restore to operable

within 7 days.

Provide ITS 3.6.6 and bases; New question written for Sept 2000 SRO exam.

(4-4-2000 mg)
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1. 4-62 003/ 10/ 1 1 9 0 2 01006/ 026A2.04/ 3.914.21 55-J2131/

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

|10 | 1190201006 26A2.04 13.9 .2 5-[2/13] |

ANSWERS: Version Answers:

S : 0 1 2 3 4 5 6 7 8 9 X Scramble Choices

I PointsBCD 
Scramble Range: A- - D



Reactor Building Spray and Containment 
Cooling Systems

3.6.6

3.6 CONTAINMENT SYSTEMS

3.6.6 Reactor Building Spray and Containment 
Cooling Systems

LCO 3.6.6

APPLICABILITY:

Two reactor building spray trains and two 
containment

cooling trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One reactor building A.1 Restore reactor 72 hours

spray train building spray train

inoperable. to OPERABLE status. AND

10 days from
discovery of
failure to meet
the LCO

_ _ : 1 i n MODE 3. 6 hours
D.L ue mu. ,u~ a.

B. Required Action and
associated Completion
Time of Condition A AND

not met.B2 B2 Be in MODE S. 84 hours

C. One required C.1 Restore required 7 days

containment cooling containment cooling

train inoperable. train to OPERABLE AND
status.

10 days from
discovery of
failure to meet
the LCO

(continued)

I r'-17 
Amendment No. 149
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Reactor Building Spray and Containment Cooling Systems3.6.6

ACTIONS (continued)

- CONDITION

- . I

REQUIRED ACTION COMPLETION TIME

I I

D. Two required
containment cooling
trains inoperable.

D.1 Restore one required
containment cooling
train to OPERABLE
status.

72 hours

l l

E. Required Action and
associated Completion
Time of Condition C
or D not met.

E-.1 Be in MODE 3.

i AND

6 hours

36 hoursF.2 Be in MODE 5.

l l

F. Two reactor building
spray trains
inoperable.

OR

Any combination of
three trains
inoperable.

F.1 Enter LCO 3.0.3 Immediately

I

CIIDUCTI i ANr oFrniTPFMFUNTS
jUrW L±1L-&rII-- *'-.p*-

SURVEILLANCE
I FREQUENCY

SR 3.6.6.1 Verify each reactor building spray manual,

power operated, and automatic valve in the

flow path that is not locked, sealed, or

otherwise secured in position is in the

correct position.

31 days

(continued)

Amendment No. 149
Crystal River Unit 3 3.6-18



Reactor Building Spray and Containment Cooling Systems3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.6.2 Operate each required containment cooling
train fan unit for > 15 minutes.

31 days

SR 3.6.6.3 Verify each reactor building spray pump's

developed head at the flow test point is

greater than or equal to the required
developed head.

In accordance
with the
Inservice
Testing Program

I

SR 3.6.6.4 Verify each required containment cooling
train cooling water flow rate is
> 1780 gpm.

24 months

SR 3.6.6.5 ------------------NOTE--------------------
Not applicable in MODE 4.

…_________________________________________

Verify each automatic reactor building

spray valve in the flow path that is not

locked, sealed, or secured in the correct

position, actuates to the correct position

on an actual or simulated actuation signal.

24 months

SR 3.6.6.6 ------------------NOTE--------------------
Not applicable in MODE 4.…_________________________________________

Verify each reactor building spray pump
starts automatically on an actual or

simulated actuation signal.

24 months

(continued)

Crystal River Unit 3 3.6-19 Amendment No. 149



Reactor Building Spray and Containment Cooling Systems3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE
I

.I

SR 3.6.6.7

SR 3.6.6.8

-------------- NOTE--------------------
Not applicable in MODE 4. …_________________________________________

Verify each required containment cooling
train starts automatically on an actual or
simulated actuation signal.

FREQUENCY

24 months

------ =

Verify each spray nozzle is unobstructed. 10 years

Crystal River Unit 3 3.6-20 Amendment No. 149



Reactor Building Spray and Containment Cooling Systems
B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Reactor Building Spray and Containment Cooling Systems

BASES

BACKGROUND The Reactor Building (RB) Spray and Containment Cooling
Systems are Engineered Safeguards (ES) systems. They
provide containment atmosphere cooling to limit post
accident pressure and temperature in containment to less

than the design values. Reduction of containment pressure
and the iodine removal capability of the spray reduces the

release of fission product radioactivity from containment to

the environment, in the event of a Design Basis Accident
(DBA), to within limits. The Reactor Building Spray and
Containment Cooling Systems were designed considering the

applicable proposed 10 CFR 50.34, Appendix A, "General
Design Criteria for Nuclear Power Plant Construction
Permits", (Ref. 1) criteria. Refer to FSAR Section 1.4 for

a more detailed description of these design criteria.

Reactor Building (RB) Sprav System

The RB Spray System consists of two separate trains of equal
capacity, each capable of meeting the design bases. Each

train includes an RB spray pump, spray headers, nozzles,
valves, and piping. Each train is powered from a separate
ES bus. The borated water storage tank (BWST) supplies
borated water to the RB Spray System during the ECCS
injection mode of operation. In the recirculation mode of

operation, RB Spray System pump suction is manually
transferred from the BWST to the containment sump.

During the injection mode of ECCS operation, the RB Spray
System provides a spray of relatively cold borated water
into the upper regions of containment to reduce the
containment pressure and temperature and to reduce the
concentration of fission products in the containment
atmosphere. Each header contains nozzles which are arranged
to provide maximum "washing" of the RB atmosphere. The
headers are located in the RB dome, more than 96 feet above

any floor level. Spray nozzles are spaced in the header to

give uniform spray coverage of the RB volume above the
operating floor with one or both spray header systems in

operation. CR-3 iodine removal effectiveness analysis
quotes a value of 65.2% for RB volume covered by the spray,
based on the location of the uppermost spray ring to the
operating floor at elevation 160 feet. In the recirculation
mode of operation, water in the reactor building emergency
sump is mixed with trisodium phosphate dodecahydrate (TSP-C)

(conti nued)
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Reactor Building Spray and Containment Cooling Systems

Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

- BACKGROUND Reactor Building Spray System (continued)

in order to raise the pH of the sump water to at least 7.0.
Heat is removed from the containment sump water by the decay
heat removal (DHR/LPI) coolers. Each train of the RB Spray
System provides adequate spray coverage to meet the system
design requirements for containment heat removal.

The RB Spray System is actuated automatically by a High-High
reactor building pressure signal (30 psig) coincident with a
high pressure injection start permit actuation signal. A
High reactor building pressure signal (4 psig) opens the RB
Spray System pump discharge valves to correspond to a pre-
set flowrate while a High-High reactor building pressure
signal starts the two RB Spray System pumps.

Containment Cooling System

The Reactor Building (RB) Containment Cooling System consists
of three (3) containment cooling units (AHF-1A, 1B, 1C)
connected to a common duct suction header with four
vertical return air ducts. Each cooling train is equipped
with demisters, cooling coils, and an axial flow fan driven
by a two speed water cooled electric motor. Each unit
connection (two per unit) to the common header is provided
with a backpressure damper for isolation purposes.

Each of the three (3) RB Cooling Units (RBCUs) consists of
two (2) split banks of four (4) coils on each side. The
coils are supplied by a single piping system which allows
alignment of either the Nuclear Services Closed Cycle
Cooling Water (SW) System (emergency supply) or the
Industrial Cooling Water (CI) System (non-emergency
supply).

During normal operation, a maximum of two containment
cooling units may operate to maintain containment average
air temperature less than 130 F (Ref. 3.6.5). With two
units operating, the plant has recorded temperatures as
high as 129 F. The third unit is on standby and isolated
from the operating units by means of the backpressure
dampers. Fan/cooler unit AHF-1C is equipped with a transfer
switch which allows it to be manually placed to either the
"A" or "B" power train to operate in case one of the
operating units fails. The containment cooling unit not in
use has a manual SW System supply valve closed. This
action is taken because the Emergency Diesel Generators
have limitations on their electrical capacity. This
capacity limitation will not permit more than two RBCUs to
be supplied by a SW Pump. Otherwise, the SW Pump could
require more power than has been accounted for in the
Emergency Diesel Generator loading calculations.

(continued)
(conti nued)

Crystal River Unit 3 B 3.6-36 
Revision No. 23

Crystal River Unit 3 B 3.6-36 Revision No. 23



Reactor Building Spray and Containment Cooling Systems
*B 3.6.6

COKTRCiW&E
BASES

. A.. . ^

BACKGROUND Containment Cooling System (continued)

Upon receipt of a high reactor building pressure ES signal
(4 psig), the two operating cooling fans running at high
speed will automatically stop. One cooling unit fan will
automatically restart and run at low speed, provided normal
or emergency power is available. In post accident
operation following an actuation signal, one Containment
Cooling System fan will start automatically in slow speed if
one is not already running. If the lead fan fails to start
or trips, a second fan will automatically start in slow
speed. A fan is operated at the lower speed during accident
conditions to prevent motor overload from the higher density
atmosphere. The automatic changeover valves operate to
provide Nuclear Service Closed Cycle Cooling (SW) System
flow to the cooling units and isolate the CI System flow.

I

I

APPLICABLE
SAFETY ANALYSES

The RB Spray System and Containment Cooling System limit the
temperature and pressure that could be experienced following
a DBA. The limiting DBAs considered are the loss of coolant
accident (LOCA) and the steam line break. The postulated
DBAs are analyzed, with regard to containment ES systems,
assuming the loss of one ES bus. This is the worst-case
single active failure, resulting in one train of the RB
Spray System and one train of the Containment Cooling System
being inoperable.

The analysis and evaluation show that, under the worst-case
scenario, the highest peak containment pressure is 54.2 psig
(experienced during a LOCA). The analysis shows that the
peak containment temperature is 278.4*F (experienced during
a LOCA). Both results are less than the design values.
(See the Bases for LCO 3.6.4, "Containment Pressure," and
LCO 3.6.5, "Containment Air Temperature," for a detailed
discussion.) The analyses and evaluations assume a power
level of 2568 MWt, one RB spray train and one RB cooling
train operating, and initial (pre-accident) conditions of
130'F and 17.7 psia. The analyses also assume a response
time delayed initiation to provide conservative peak
calculated containment pressure and temperature responses.

(continued)
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Reactor Building Spray and Containment Cooling Systems

Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

APPLICABLE The effect of an inadvertent RB spray actuation has also
SAFETY ANALYSIS been analyzed. An inadvertent spray actuation results in a

(continued) 2.5 psig containment pressure drop and is associated with
the sudden cooling effect in the interior of the leak tight
containment. Additional discussion is provided in the Bases
for LCO 3.6.4.

The modeled RB Spray System actuation from the containment
analyses is based on a response time associated with
exceeding the RB pressure High-High setpoint coincident with
a high pressure injection start permit actuation signal to
achieve full flow through the containment spray nozzles.
The Containment Spray System total response time of 90
seconds includes emergency diesel generator (EDG) startup
(for loss of offsite power), block loading of equipment,
spray pump startup, and spray line filling (Ref. 2).

Containment cooling train performance for post accident
conditions is given in Reference 3. The result of the
analysis is that one train of RB cooling will contribute
sufficient peak cooling capacity during the post accident
condition in conjunction with one RB spray train to
successfully limit peak containment pressure and temperature
to less than design values. The train post accident cooling
capacity under varying containment ambient conditions,
required to perform the accident analyses, is also shown in
Reference 4.

The modeled Containment Cooling System actuation from the
containment analysis is based on a response time associated
with exceeding the containment pressure high setpoint to
achieve full Containment Cooling System air and safety grade
cooling water flow. The Containment Cooling System total
response time of 25 seconds includes signal delay, EDG
startup (for loss of offsite power), and service water pump
startup times (Ref. 3).

The Reactor Building Spray System and the Containment
Cooling System satisfy Criterion 3 of the NRC Policy
Statement.

LCO During a DBA, a minimum of one containment cooling train and
one RB spray train are required to maintain the containment
peak pressure and temperature below the design limits.
Additionally, one RB spray train is required to remove

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

LCO
(continued)

iodine from the containment atmosphere and maintain
concentrations below those assumed in the safety analysis.
To ensure that these requirements are met, two RB spray
trains and two containment cooling units must be OPERABLE.
Therefore, in the event of an accident, the minimum
requirements are met, assuming the worst-case single active
failure occurs.

Each RB Spray System train includes a spray pump, spray
headers, nozzles, valves, piping, instruments, and controls
to ensure an OPERABLE flow path capable of taking suction
from the BWST upon an Engineered Safeguards Actuation System
signal and manually transferring suction to the reactor
building emergency sump.

Each Containment Cooling System train includes demisters,
cooling coils, dampers, an axial flow fan driven by a two
speed water cooled electrical motor, instruments, and
controls to ensure an OPERABLE flow path.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature, requiring the
operation of the RB spray trains and containment cooling
trains.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Thus, the RB Spray System and
the Containment Cooling System are not required to be
OPERABLE in MODES 5 and 6.

ACTIONS A.1

With one RB spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Condition, the remaining OPERABLE
spray and cooling trains are adequate to perform the iodine
removal and containment cooling functions. The 72 hour
Completion Time takes into account the redundant heat

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

ACTIONS A.1 (continued)

removal capability afforded by the OPERABLE RB spray train
and cooling system train(s), reasonable time for repairs,
and the low probability of a DBA occurring during this
period.

The 10 day portion of the Completion Time for Required
Action A.1 is based upon engineering judgment. It takes
into account the low probability of coincident entry into.
two Conditions in this LCO coupled with the low probability
of an accident occurring during this time. Refer to
Section 1.3, "Completion Times", for a more detailed
discussion of the purpose of the "from discovery of failure
to meet the LCO" portion of the Completion Time.

B.1 and B.2

If the inoperable RB spray train cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be placed in a MODE in which the LCO does not
apply. To achieve this status, the plant must be placed in
at least MODE 3 within 6 hours and in MODE 5 within
84 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems. The extended
interval to reach MODE 5 allows additional time to attempt
restoration of the RB spray train and is reasonable when
considering the driving force for a release of radioactive
material from the Reactor Coolant System is reduced in
MODE 3.

C.1

With one of the required containment cooling trains
inoperable, the inoperable containment cooling train must be
restored to OPERABLE status within 7 days. The components
in this degraded condition provide iodine removal
capabilities and are capable of providing at least 100% of
the heat removal needs after an accident. The 7 day
Completion Time was developed taking into account the
redundant heat removal capabilities afforded by combinations
of the RB Spray System and Containment Cooling System and
the low probability of a DBA occurring during this period.

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

ACTIONS C.1 (continued)

The 10 day portion of the Completion Time for Required

Action C.1 is based upon engineering judgment. It takes

into account the low probability of coincident entry into

two Conditions in this LCO coupled with the low probability

of an accident occurring during this time. Refer to
Section 1.3 for a more detailed discussion of the purpose of

the "from discovery of failure to meet the LCO" portion of

the Completion Time.

D.1

With two of the required containment cooling trains
inoperable, one of the required containment cooling trains

must be restored to OPERABLE status within 72 hours. The

components in this degraded condition (both spray trains are

OPERABLE or else Condition E is entered) provide iodine

removal capabilities and are capable of providing at least

100% of the heat removal needs after an accident. The

72 hour Completion Time was developed taking into account

the redundant heat removal capabilities afforded by

combinations of the RB Spray System and Containment Cooling

System and the low probability of a DBA occurring 
during

this period.

E.1 and E.2

If the Required Actions and associated Completion Times of

Condition C or D of this LCO are not met, the plant must be

placed in a MODE in which the LCO does not apply. To

achieve this status, the plant must be placed in at least

MODE 3 within 6 hours and in MODE 5 within 36 hours. The

allowed Completion Times are reasonable, based on operating

experience, to reach the required plant conditions from full

power conditions in an orderly manner and without

challenging plant systems.

F.1

With two RB spray trains or any combination of three or more

RB spray and required containment cooling trains inoperable,

the unit is in a condition outside the accident analysis.

Therefore, LCO 3.0.3 must be entered immediately.

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.1
REQUIREMENTS

RE Verifying the correct alignment for manual, power operated,
and automatic valves in the RB spray flow path provides
assurance that the proper flow paths will exist for RB Spray
System operation. This SR does not apply to valves that
are locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to
locking, sealing, or securing.

These valves include valves in the main flow paths and the
first normally closed valve in a branch line. In lieu of
the first normally closed valve in the branch line, credit
may be taken for verifying valve position of another valve
downstream, providing the isolation of the flow path is
achieved. Verifying correct valve alignment of valves
immediately downstream of an unsecured valve still assures
isolation of the flow path. There are several exceptions for
valve position verification due to the low potential for
these types of valves to be mispositioned. The valve types
which are not verified as part of this SR include vent or
drain valves, relief valves, instrumentation valves, check
valves, and sample line valves. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. For a power operated valve to be
considered "locked, sealed, or otherwise secured", the
component must be electrically and physically restrained.
This SR does not require any testing or valve manipulation;
rather, it involves verification that those valves capable
of being mispositioned are in the correct position.

The 31 day frequency is appropriate because the valves are
operated under administrative control, and an inoperable
valve position would only affect a single train. This
frequency has been shown to be acceptable through operating
experience.

SR 3.6.6.2

Operating each required containment cooling train fan unit
for 2 15 minutes ensures that all trains are OPERABLE and
that all associated controls are functioning properly. It
also ensures that blockage, fan or motor failure, or
excessive vibration can be detected for corrective action.
The 31 day Frequency was developed considering the known
reliability of the fan units and controls, the two train
redundancy available, and the low probability of a
significant degradation of the containment cooling trains

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.2 (continued)
REQUIREMENTS

occurring between surveillances and has been shown to be
acceptable through operating experience.

It is preferable to run the fans in slow speed for this SR
since this provides additional confidence the post-accident
containment cooling train circuitry is OPERABLE.

SR 3.6.6.3

Verifying that each RB spray pump's developed head at the
flow test point is greater than or equal to the required
developed head ensures that spray pump performance has not
degraded during the cycle. Flow and differential pressure
are normal tests of centrifugal pump performance required by
Section XI of the ASME Code (Ref. 5). Since the RB Spray
System pumps cannot be tested with flow through the spray
headers, they are tested on recirculation flow. This test
confirms one point on the pump design curve and is
indicative of overall performance. Such inservice tests
confirm component OPERABILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The
Frequency of this SR is in accordance with the Inservice
Testing Program.

SR 3.6.6.4

Verifying an emergency design cooling water flow rate of >
1780 gpm to any 2 of 3 containment cooling system heat
exchangers (fan cooling coils) ensures the design flow rate
assumed in the safety analysis is being achieved. The SR
verifies that, with the SW System in the post-accident ES
alignment, adequate flow is provided to the heat exchangers
to remove the design basis reactor building heat load. The
24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage. While the cooling units can be aligned to the SW
System during normal operations, other critical normal-
running SW loads make it impractical to verify accident flow
rate to the coolers with the plant on-line. On an ES
actuation, these normal-running loads are isolated and the
SW flow

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.4 (continued)
REQUIREMENTS

normally supplied to them re-directed to the post-accident
loads. The 24 month Frequency was also considered
acceptable based upon the existence of other Technical
Specification Surveillance Requirements. A degradation in
cooling unit performance between performances of this SR
would likely be seen as an increase in RB temperature
(monitored once per 12 hours in accordance with SR
3.6.5.1).

SR 3.6.6.5 and SR 3.6.6.6

These SRs require verification that each automatic RB spray
valve that is not locked, sealed, or otherwise secured in
the correct position, actuates to its correct position and
that each RB spray pump starts upon receipt of an actual or
simulated actuation signal. The 24 month Frequency is based
on the need to perform these Surveillances under the
conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillances
were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillances when performed at the 24 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

The SR is modified by a note indicating the SR is not
applicable in the identified MODE. This is necessary in
order to make the requirements for automatic system response
consistent with those for the actuation instrumentation.

SR 3.6.6.7

This SR requires verification that each required containment
cooling train actuates upon receipt of an actual or
simulated actuation signal. In the event of a LOCA, the air
steam mixture density is much higher than normal air
density. The units are not designed to handle the full flow
rate at this condition. To operate the unit at full flow
(motor at high speed) at this condition, will cause the
motor to overload and trip. To guard the motor from
overloading, the volumetric flow rate must be cut

(continued)
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Reactor Building Spray and Containment Cooling Systems
B 3.6.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.6.7 (continued)

approximately in half (motor at low speed). Thus, this SR
ensures that one of the running motors automatically
switches to low speed upon receipt of the containment
cooling engineered safeguards actuation signal and the other
running motor trips. To prevent exceeding SW design
temperatures, by having two RB fans in service, this SR also
ensures that only one RB fan will start on an ES actuation
signal. The 24 month Frequency is based on engineering
judgment and has been shown to be acceptable through
operating experience. See SR 3.6.6.5 and SR 3.6.6.6, above,
for further discussion of the basis for the 24 month
Frequency.

The SR is modified by a note indicating the SR is not
applicable in the identified MODE. This is necessary in
order to make the requirements for automatic system response
consistent with those for the actuation instrumentation.

SR 3.6.6.8

With the containment spray header isolated and drained of
any solution, low pressure air or smoke can be blown through
test connections. Performance of this Surveillance
demonstrates that each spray nozzle is unobstructed and
provides assurance that spray coverage of the containment
during an accident is not degraded. Due to the passive
nature of the design of the nozzles, a test at 10 year
intervals is considered adequate to detect obstruction of
the spray nozzles.

REFERENCES 1. FSAR, Section 1.4.

2. FSAR, Section 14.2.2.5.9.

3. FSAR, Section 6.3.

4. RO-2787 Requirement Outline, Reactor Building Fan
Assemblies, Addendum B, February 19, 1971.

5. ASME, Boiler and Pressure Vessel Code, Section XI.
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1. 4-81 002/4/5-84 1/1150401001/079A2.01/2.913.2144-[1JI
A large rupture of the Station Air header has just occurred. All Instrument and
Station Air components have responded correctly. Which of the following control
components will be affected by the loss of Station Air pressure?

VA. No components other than those associated with Station Air will be
affected.

B. Pressurizer level control must be performed in manual.

C. Secondary Closed Cycle Cooling will be lost when the pumps trip due to
their discharge valves closing.

D. Back-up air will have to be aligned to the Atmospheric Dump Valves so
they can be remotely controlled.

Reasons:

A. Correct, when the LAPs properly auto-start and once IAV-30 closes the
Instrument Air system will remain pressurized. EGDG-1A and EGDG-1B
require Station Air to operate the unloader.

B., C., and D. If Instrument Air system remains pressurized then these actions
will not occur.

New question written for Sept 2000 SRO exam. (3-7-2000 mg)
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INSTRUMENT AND STATION AIR SYSTEM

a) The filters contain five micron cartridges and are equipped
with float operated drain valves to remove moisture.

2. Post filters LAFL-3A and -3B will also pass 1200 scfm of air with a
1.0 psi pressure drop.

a) The filters contain one micron cartridges and are equipped
with float operated drain valves to remove moisture.

J. AIR RECEIVERS (IAT-3A, -3B. -3C AND IAT-4)

1. Air receivers IAT-3A, -3B, -3C and IAT-4, which are located on
the 95' elevation of the Turbine Building, each have a capacity of
87 cubic feet.

2. IAT-3A, -3B, and -3C are tied together at their discharge. 1AT 4 is
tied to the air system at the discharge of IADR-2.

3. The receivers act as a surge volume to minimize pressure
variations in the system.

4. Condensation collected within the receivers is drained using
automatic drain valves.

5. Each receiver is vinyl lined for corrosion protection.

K. CROSSTIE VALVE (IAV-30)

1. IAV-30, which is located on the 95' elevation of the Turbine
Building, is an air operated valve that cross connects the
instrument and station air systems under normal operating
conditions.

a) If system pressure decreases to 80 psig (IA-3-PS), IAV-30
will automatically close to separate the two systems.

b) 125VDC control power to IAV-30 is supplied from DPDP-
4B. On a loss of power, IAV-30 will fail closed.

c) On a complete loss of air pressure, IAV-30 will fail open
due to its physical construction.

2. SAV-6 is a check valve around IAV-30 that allows air to pass from
the station air system to the instrument air system.

Page 23 of 38
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INSTRUMENT AND STATION AIR SYSTEM

a) In the event of a leak in the station air system, IAV-30 will
close when pressure decreases to < 80 psig and isolate the
two systems. Thus, increasing instrument air pressure
following closure of IAV-30 will indicate the leak is in the
station air system.

b) In the event of a leak in the instrument air system, SAV-6
will open and bypass flow through SAV-6 will try to
maintain instrument air system pressure using the backup
air supply.

L. BACKUP AIR SUPPLY

1 . A backup air supply is provided in the form of 64 high pressure
(approximately 2400 psig) bottles each containing approximately
300 cubic feet of breathing quality air at atmospheric pressure. The
bottles are to a manifold that can provide to provide up to 500 scfm
of air for approximately 30 minutes through pressure control valve
SAV-647.

a) The manifold connects directly to the station air header. In
the event of a loss of instrument air the bottles can supply
the instrument air header through SAV-6.

2. The pressure control manifold and high pressure bottles are located
on the 95" elevation of the Turbine Building on the north wall.
elevation

1-5.0 INSTRUMENTS AND CONTROLS

A. INDICATING INSTRUMENTATION

Instrument Function Range

IA-1-PI IAT-lA (Air Receiver) Local 0 - 160 psig
Pressure Gage

IA-2-PI IAT- I B (Air Receiver) Local 0 - 160 psig
Pressure Gage

IA-3-PI Pressure Indication for IAV-30 0 - 160 psig
Closing Verification (Local
Indication).

IA-4-PI Control Room Indication for IA 0 - 150 psig
Pressure
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INSTRUMENT AND STATION AIR SYSTEM

______________________________ r

Window Alarm Setpoint

G-01-01 Station Air Pressure < 90 psig or IAV-30
Low closed

G-01-02 IAP-3A System Trouble One or more parameters at
CMC on JAP-3A have
alarmed OR
One or both parameters at
IADR-3A Control Panel
have alarmed

G-01-03 IAP-3C System Trouble One or more parameters at
CMC on IAP-3C have
alarmed OR
One or both parameters at
IADR-3C Control Panel
have alarmed

G-02-01 Instrument Air Pressure < 90 psig
Low

G-02-02 IAP-3B System Trouble One or more parameters at
CMC on IAP-3B have
alarmed OR
One or both parameters at
LADR-3B Control Panel
have alarmed

G-02-03 IAP-4 System Trouble Diesel Air Compressor
LAP-4 shutdown OR
One or both parameters at
IADR-2 Control Panel
have alarmed

_ - b . t _ _ to_

G-03-03 Backup Air Bottles On
Line

Backup air supply botles
less than 2150 pSig

B. LOSS OF INSTRUMENT AIR

1. AP-470, Loss of Instrument Air, is entered if instrument air
pressure decreases to < 90 psig.

2. The procedure provides guidance for starting and aligning
additional air compressors in an effort to restore instrument air
pressure,, and directs the ~6perators to perform the following
actions if pressure cannot be restored:

Page 28 of 38
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-470 LOSS OF INSTRUMENT AIR

CHAPTER 1
AP-470 LOSS OF INSTRUMENT AIR

1-1.0 INTRODUCTION
A. The operating crew would use this procedure if the Instrument Air system

pressure were <90 psig.

B. The direction is provided to ensure all the inhouse compressors are
running and notify personnel with a PA announcement to "Terminate all
use of Station Air". Also the Health Physics Department is notified in
case breathing air was in use. The operators are instructed to have the
berm air compressors started.

C. If the Decay Heat Removal system is in operation and Instrument Air
pressure <80 psig then establish manual control of DHR cooling (manual
control of DHV- 17/18 and DHV- 177/178).

D. If the Rx is critical or not on the Decay Heat Removal system and IA
pressure is <80 psig then the direction is to trip the reactor and
concurrently perform EOP-02 Vital System Status Verification. The
operator is directed to initiate EFIC, MSLI and MFWI, ensure NWWP's
are tripped and MSIV's closed, align backup air supply to the ADV's,
isolate letdown and RCS makeup, trip RCP's if controlled bleed off is lost
or SW to the RCP's is lost.

E. Due to the isolation of letdown the pressurizer level will be increasing
because of continued RCP seal injection and direction is given to reduce
RCP seal injection to approximately 3 gpm per RCP. If pressurizer level
is >250 inches then control the pressurizer level by starting an RCS
cooldown using the ADV's.

F. Anytime that IA pressure is <80 psig the direction is provided that if
valves start to fail due to low air pressure then place those valves in the
failed position (OP41 1 Instrument and Station Air provides the failure
positions of air powered components).

G. Guidance is provided to instruct the operators to monitor the SC system
and if SC cooling is lost to stop components cooled by SC (MFWP's,
MFWBP's, CDP's, ARP's, SAP's and LAP's).

H. The operators are further instructed to bypass the IA dryers and place both
IA dryer prefilter and after filters in service, and check the IA and SA
loops for leaks.

Page 6 of 16
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-470 LOSS OF INSTRUMENT AIR

I. If the IA pressure recovers to >90 psig then the operators are directed to
go to OP-41 1 Instrument and Station Air for restoration actions.

1-2.0 ENTRY CONDITIONS

A. If IA pressure is < 90 psig.
1-3.0 IMMEDIATE ACTIONS

A. There are no immediate actions for this procedure.
1-4.0 FOLLOW-UP ACTIONS

A. Notify SPO to concurrently perform Enclosure 1, IA System Alignment,
in this procedure.

1. Enclosure 1 will be used to place all available air compressors in
service. This enclosure will also bypass or place service IADR's
as required.

B. Notify personnel of entry into AP-470

1. Notify plant personnel of entry into Loss Of Instrument Air. This
notification will be via a PA announcement with instruction to
terminate use of all Instrument and Station Air.

2. The SPO will be notified to perform Enclosure 1 and the PPO and
any available plant operators should look of any air leaks or
excessive use of either IA or SA.

3. The STA should be notified of these conditions to allow for an
independent evaluation.

4. The NSM may need to initiate notifications and possibly
Emergency Plan implementation.

5. The HP Department should be notified for degraded condition on
air system to caution people using breathing air.

C. If at any time, all the following exist establish manual control of DHR
cooling.

IA pressure < 80 psig

DHR providing core cooling

Page 7 of 16
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-470 LOSS OF INSTRUMENT AIR

System can be shutdown and OTSG's controlled by the
EFIC System.

b) The initiation of the EFIC system should have started EFP-
2 and EFP-3. In the event that neither of these pumps
started we will perform EOP-14-Enclosure 7, EFWP
Management. This enclosure will attempt to start EFP- 1 or
FWP-7 if available.

2. Isolate both OTSGs.

a) The operator is directed to initiate a MFWI and a MSLI to
remove those systems from operation. The EFW system
along with the ADV's can remove decay heat from the
RCS and these systems do not depend on the Instrument or
Station air systems for correct operation.

3. Align backup air supply to ADVs.

a) The backup motive force for the IA is the backup
compressed air supply via LAV-676. This valve is located
on the 119 elevation of the Turbine Building behind FWHIE
3B.

b) This backup air supply is sized to operate the ADV's for a
period of four hours.

4. If letdown is in service, isolate letdown.

5. If makeup is in service, isolate normal makeup.

a) The RCS letdown and makeup are isolated because both
the letdown isolation valve (MUV-49) and normal makeup
valve (MUV-3 1) are air operated. If MUV-49 will not
close the direction is provided to close MUV-567. To
control pressurizer level the guidance is given to used
MUV-24 as needed.

6. Maintain MUT level 2 55 in.

a) With letdown to the MUT isolated the operator is required
to maintain MUT level > 55 inches by cycling as necessary
MUV-73 or MUV-58.
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-470 LOSS OF INSTRUMENT AIR

7. If at any time, MUV-253 is closed, and adequate SCM exists, stop
all RCPs.

a) If the Controlled Bleed Off from the RCP's is isolated then
trip the RCP's. The manufacturer recommends that RCPs
not be operated with CBO, isolated as this could lead to
seal failures and possible subsequent LOCA from the RCP
seals.

8. If at any time, all the following exist stop affected RCP.

RCP low SW flow alarm "RC PUMP CLG WTR FLOW
LOW" actuated (ICS-CYl)

Adequate SCM

a) The RCPs should be tripped if cooling water is lost. The
maximum time a RCP motor can operate without cooling
water is five minutes.

9. If at any time, all the following exist verify Natural Circulation:

RCPs stopped

DHR not providing core cooling

a) The details provide specific conditions to monitor to ensure
natural circulation has been established.

10. If seal injection is in service, notify PPO to lower seal injection
flow.

a) With RCS letdown and makeup isolated but RCP seal
injection still in service the Pressurizer level will be slowly
increasing with no way to remove any water from the RCS.
Because of this the RCP seal injection is reduced to the
lower limit of slightly greater than 3 gpm. This action will
slow the rate of increase in Pressurizer level.

11. If OTSG cooling is in progress, control RCS temperature using
ADVs.

a) The atmospheric dump valves (MSV-25 and MSV-26) are
controlled by the EFIC System. The valves are set to

Page 10 of 16
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP470 LOSS OF INSTRUMENT AIR

a) Due to valve failure in Condenser Vacuum System
(Vacuum pump suction and discharge valves) this step
places the system in a safe condition by stopping vacuum
pumps and breaking vacuum.

15. Ensure WG compressors are stopped.

a) Due to valve failure in the system, WG compressors are
shutdown to place them in a safe condition.

16. Isolate GW to AS desuperheater.

a) ASV-52 (Gland Water to Auxiliary Steam desuperheater)
fails open on a loss of air which will flood the
desuperheater and sections of Auxiliary Steam if GW is not
isolated.

17. If at any time, SC cooling is lost, stop SC cooled equipment.

a) Following a loss of IA, SC cooling will be lost. To prevent
subsequent damage to equipment, effected equipment is
stopped.

18. If IA pressure does not recover, notify available personnel to
inspect IA and SA loops for leaks.

19. When IA pressure is > 90 psig, go to OP-41 1, Instrument and
Station Air System, Section 4.7, Restoration From AP-470

1-5.0 ENCLOSURE 1 IA SYSTEM ALIGNMENT

A. Enclosure 1 will be used to start air compressors in the plant. There are no
controls in the Control Room for starting and stopping these air
compressors, these duties are performed by the SPO.

B. This enclosure is also used to bypass IA Dryer

1. The air dryer could act as a system blockage if the tower
malfunctioned therefore this step takes the dryer out of the flow
path.

C. All after-filters and pre-filters are placed in service to reduce resistance to
airflow, max air to system.
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1. 4-90 002/4/ 5-30 1 1150401001/ 055EA2.03/ 3.9/ 4.7/ 44-[2/3]/

Tthe following plant conditions exist:

- A Station Blackout (SBO) has occurred.
- The Offsite Transformer is available.
- The "B" Emergency Diesel Generator is tagged out for maintenance
- Annunciator Q-02-03, Diesel Generator "A" Breaker Closed, is in alarm but

Breaker 3209, "A" EDG 4160V ES Bus Supply Breaker has reopened.
- Electricians have reported that there is not fault on the "A" 4160V ES bus.

Which of the following actions will allow closure of Breaker 3211, "A" Offsite
Transformer 4160V ES Bus Supply Breaker, and energize the "A" ES 4160V ES
Bus?

vA. Defeat the "A" 4160 V ES Bus lockout.

B. Depress the "4160V ESA UV Reset" pushbutton.

C. De-energize the undervoltage relay for the "A" 4160V ES Bus.

D. De-energize the DC control circuit for Breaker 3209.

Reasons:

A. Correct, the bus lockout has to be reset to energize the bus from one of the
normal supply breakers.

B. This action is only a portion of what is needed to permit closure of an offsite
power supply breaker. Unless the undervoltage relay for the "A" ES 4160V
Bus is de-energized, the action will have no effect on permitting breaker
closure.

C. De-energizing the undervoltage relay will permit resetting of the 4160V ES
Bus lockout but this action alone will not allow closure of the offsite breaker.

D. De-energizing the DC control circuit for Breaker 3209 will only prevent
remote operation of that breaker.

New question written for Sept 2000 SRO exam. (2-14-2000 mg)
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-770 EMERGENCY DIESEL GENERATOR ACTUATION

a) The crew is at a hold point here until an offsite power
source is available or one of the EDG's is has started and is
running.

5. If any EDG is running, ensure proper EDG voltage and frequency.

a) If an EDG is running but the output breaker will not close
the possible problem could be the RUN/ READY matrix.
This step checks voltage and frequency on the running
EDG to attempt to clear any problem with the RUN/
READY matrix.

6. If any ES 4160V bus is energized, go to Step 3.17.

a) This step routes the operators to a step in the procedure for
at least one ES. 4160 ES bus is energized based on starting
one of the EDG. If an EDG were not started you would
continue on in this procedure and energize an ES 4160 V
bus from an offsite source.

7. If at any time, all of the following exist: A ES 4160V BUS is de-
energized and a fault does not exist and any offsite power source
available, energize A ES 4160V Bus.

a) This step reminds the operator to power a non-faulted bus
from any possible source whenever that source becomes
available. This step would be used when you have not been
able to restore the A EDG.

b) To complete this step the operators may have to defeat the
A ES 4160V Bus lockout. This is accomplished by:

1) Opening the "AY Knife Switch A ES 4160V Bus
UV Relay Power" (4160 ES Bus 3A)

2) Depress the "4160V ES UV Reset" push button on
the MCB.

3) Verify the "Diesel Generator A Breaker Closed"
alarm clears.

4) Reclose the "AY" knife switch
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-770 EMERGENCY DIESEL GENERATOR ACTUATION

5) Selected feeder breaker to closed position, hold in
closed position until "4KV ES Bus A Dead" alarm
clears.

6) Depress "4160V ES A UV Reset.

8. If at any time, all of the following exist: B ES 4160V BUS is de-
energized and a fault does not exist and any offsite power source
available, energize B ES 4160V Bus.

a) This step reminds the operator to power a non-faulted bus
from any possible source whenever that source becomes
available. This step would be used when you have not been
able to restore the "B" EDG.

b) To complete this step the operators perform the same
sequence as performed for the A EDG in the step above.

9. When any ES 4160V bus is energized, and adequate SCM exists,
continue in this procedure.

a) This is a hold point until at least one ES bus is energized
and adequate subcooling margin exists before continuing in
this procedure.

F. Status: At least one ES 4160V bus energized.

1. Previously in this procedure we were referenced to this point if we
has at least one ES 4160V bus energized. How that we have a
least one bus energized we will continue on.

2. Verify letdown flow exists. If letdown flow does not exist, isolate
letdown.

a) The basis for this step is to stop a potential LOCA outside
containment. If valves in the purification flow path close
due to the loss of power, RCS pressure will attempt to
equalize through the Block Orifice and MUV-5 1 causing
MU system relief valves between the MU Demins and the
Block Orifice to lift, thereby discharging RCS to the
Auxiliary Building floor drains.
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COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

a) At least one of the bus feeder breakers (3311/3310) open or
in the disconnected position.

2. Breaker Trip Commands

a) "A" ("B") ES 4160V undervoltage relays tripped (2 out of
3 logic) [27Y-1(2)/32EA(B)]

b) "A" (B) ES 480V bus UVLO tripped [86/27-ESA(B)]
(requires an ES actuation and 3209(10) closed or an
undervoltage condition)

N. MOTOR CONTROL CENTERS (MCCs) (Figure 8)

1. There are seven ES MCCs. Operation, controls, and indications are
the same as those for the Unit MCCs.

a) Refer to OPS-4-89, 6900V, 4160V, and 480V Unit
Distribution.

2. ES MCC 3A1, 3A2, and 3A3 are powered from 480 ES bus 3A,
and supply "A" ES train loads. ES MCC 3B1, 3B2, and 3B3 are
powered from 480V ES bus 3B, and supply "B" ES train loads.

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.

b) There are no automatic transfers associated with ES MCC
3AB. An electrical interlock prevents transferring the MCC
to a dead bus.

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)
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COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

a) Crosstie blocking interlocks are a protective scheme
associated with all ES 4160V bus feeder breakers. The
primary function of the crosstie blocking interlocks is to
prevent the emergency diesel generators from being
operated in parallel, where a single malfunction could
disable both generators.

b) Crosstie blocking is accomplished by monitoring breaker
contacts and blocking the close circuit of any breaker that,
if closed, would cause the EDGs to be crosstied. "Crosstie
blocking not in effect" is a close permissive for all of the
breakers that can supply power to the ES 4160V buses.

1) As an example, if breaker 3210 ("B" EDG output
breaker) is closed and any pair of breakers from a
single transformer (Backup ES, Offsite Power or
Unit Auxiliary) are closed, relay AZ is energized.

Energizing relay AZ will open a contact in the
close string for breaker 3209, preventing closure
of the breaker.

c) The crosstie blocking indications (Figure 12) located on the
SSF section of the Main Control Board display the status of
the crosstie blocking circuit.

1) Under normal conditions, none of the ES feeder
breakers are blocked and the "Diesel Gen A (B)
Cross-tie Enable" light is illuminated.

2) If the crosstie logic is satisfied for any of the other
feeder breakers, its associated "Block Closing
Actuated" light will come on, the "Diesel Gen A
(B) Cross-tie Enable" light will extinguish, and
breaker closure will be prohibited.

d) Breakers 3391 and 3390, the ES 480V bus crosstie
breakers, and the ES 480V bus 3A and 3B feeder breakers
(3311 and 3310) are interlocked such that at least one of the
breakers must be open at all times. This prevents the EDGs
from being operated in parallel through the 480V ES
distribution system.
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COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

2. Loss of Voltage Protection (FLUR) (Figure 13)

a) Each ES 4160V bus is provided with three loss-of-voltage
relays referred to as First Level Undervoltage Relaying
(FLUR). When an undervoltage condition is detected on 2
out of 3 undervoltage relays, the following sequence
occurs:

1) After =7.8 seconds a set of auxiliary relays will
actuate, causing the affected diesel to receive a start
command, the affected bus feeder and load breakers
to be stripped (except for running Block 1 loads),
and a 3 second timer for EDG breaker closure to be
started.

2) When the EDG reaches rated speed (frequency) and
voltage, and three seconds after the bus supply
breakers are stripped, the EGDG output breaker will
close.

3) Although it requires 2 of the 3 undervoltage relays
to cause a FLUR actuation, a single undervoltage
relay will cause an alarm in the Main Control Room
to annunciate (27Z).

b) The 27 undervoltage relays (Figure 14) physically take
%7.8 seconds to actuate, in either direction, assuming a total
loss or full recovery of voltage. The time required to
actuate may be longer if the voltage does not immediately
drop all the way to zero or recover to nominal voltage.

1) The relays consist of undervoltage and seal-in
contacts. At normal bus voltage the LH contacts
will be closed. On a loss of voltage the relays will
rotate and close the RH contacts.

c) Opening the AY knife switch during the performance of
AP-770 will de-energize the control circuit above.

3. Degraded Voltage Protection (SLUR) (Figures 15 and 16)
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COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

a) The 4160V ES buses are also provided with Second Level
Undervoltage Relaying (SLUR) protection, or "degraded
undervoltage relaying", designed to protect the 4160 ES
buses from sustained periods of low voltage.

b) Degraded voltage relaying will actuate if bus voltage drops
to approximately 3952 volts or less for greater than 5
seconds, as sensed by 3 out of 3 degraded voltage relays.

1) Once actuated, a start command is sent to the
affected emergency diesel generator. If the
degraded voltage condition persists for an additional
13 seconds (total of 18 seconds), the bus is stripped
(27BY), and a three second time delay is started to
allow time to strip the bus before closing the diesel
breaker (27BZ).

2) Total time to breaker closure is 21 seconds from the
time the degraded condition was sensed.

c) Opening the AY knife switch, during the performance of
AP-770, will de-energize the control circuit above.

4. Combined FLUR and SLUR Actuations (Figure 17)

a) As an example of how the FLUR and SLUR circuits will
work together, a loss of voltage to a 4160V ES Bus will be
considered.

1) The SLUR relays will actuate in 5 seconds, sending
a start signal to the affected EDG and energizing the
13-second time delay relay.

2) At =7.8 seconds the FLUR relays will actuate,
sending a second start signal to the EDG and
stripping all bus feeds and loads, except running
block one loads. After a three second time delay
the EDG output breaker will be enabled closed.

3) Since the EDG received its first start signal at 5
seconds, it will be at rated speed and voltage at
approximately 15 seconds, at which time its output
breaker will close.

Page 24 of 36
OPS-4-90-LP Rev. 0



COURSE: SYSTEM TECHNOLOGY

LESSON: 4160V AND 480V ES DISTRIBUTION

5. ES 4160V Undervoltage Lockout (Figures 18 and 19)

a) Actuation of 2 out of 3 undervoltage relays will close
contact 27Y-2 and energize relay 86/27BTA. Relay
86/27BTA will close a contact in the undervoltage and the
undervoltage lockout actuate string and open a contact in
the undervoltage lockout reset string.

b) If EDG breaker closure occurs coincidentally with an ES
actuation or an undervoltage condition, lockout relay
86B/ESA will energize and block closure of all other bus
feeder breakers.

c) Clearing the ES signal and the undervoltage signal, or
opening the EDG breaker will allow reset of this lockout.

I) Emergency operation of this lockout is covered in
AP-770.

6. ES 480V Undervoltage Relaying And Lockout Protection

a) ES 480V undervoltage protection is similar to the 4160V
control schemes with a few exceptions. The undervoltage
relays for the 480V buses also supply a 2 out of 3 matrix,
along with an additional signal from the ES 4160 UV
relaying, for actuation of auxiliary relays.

b) Undervoltage lockout protection is provided if an ES "A"
or "B" signal is present with either an undervoltage
condition or an EDG output breaker closed.

c) This protection scheme ensures that non-essential 480V
loads are stripped from the buses to prevent them from
being loaded onto the EDGs in addition to Block 1 loads.

d) The 480V lockout relays, which are located on the rear of
the Main Control Board, must be manually reset.

1-5.0 INSTRUMENTS AND CONTROLS

A. INDICATING INSTRUMENTATION

Page 25 of 36
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3.0 FOLLOW-UP ACTIONS (CONT'D)

3.14

ACTIONS

IF at any time, all of the
following exist:

A ES 4160V BUS
de-energized

Fault does NOT exist

Any offsite power
source available

THEN energize
A ES 4160V BUS.

DETAILS

1 _IF "DIESEL GEN A BREAKER
CLOSED" annunciator alarm
(Q-02-03) is lit,
THEN defeat A ES 41 60V BUS
lockout:

Notify PPO to open
"AY KNIFE SWITCH
A ES 4160V BUS
UV RELAY POWER"
(41 60V ES BUS 3A-1 3).

WHEN AY knife switch is

open,
THEN depress
"41 60V ESA UV RESET"
push button.

__ Verify "DIESEL GEN A
BREAKER CLOSED"
annunciator alarm clears.

Notify PPO to close
"AY KNIFE SWITCH
A ES 4160V BUS
UV RELAY POWER".

2 _ Select feeder Bkr from available
power source to "CLOSE" until
"4KV ES BUS A DEAD"
annunciator alarm clears
(normally < 10 seconds).

3 _ Depress "41 60V ESA UV RESET"

push button.

I AP-770 I REV 29 PAGE 15 of 113 EDGA



Sunday, June 25, 2000 @ 09:40 AM SRO.BNK Page: I

1. 5-0 1 004/ 5/ /1190201002/ G2.2.221 3.4/4.1/ 55-[2/3J1

The following conditions exist:

- The plant is in Mode 5 following a refueling outage.
- SP-370, Quarterly Cycling of Valves, is being conducted.
- The operators testing CAV-2, Pressurizer and Letdown combined sample

containment isolation, report that it has not met the requirements specified on
its engineering data sheet.

What action(s), if any, should be taken prior to entry into Mode 4?

A. No action is required prior to entry into Mode 4.

B. Ascension into Mode 4 is prohibited until CAV-2 is repaired.

C. Close CAV-2 and de-energize within 4 hours of entering Mode 4.

,D. Isolate the penetration associated with CAV-2 prior to entering Mode 4.

Reasons:

A. Containment isolation valves are required to be operable in Modes 1-4, an
action is required.

B. Mode ascension can be performed if LCO 3.0.4 is complied with.

C. Containment isolation valves are required to be operable in Modes 1-4, an
action is required. These actions do not comply with LCO 3.0.4.

D. Correct, these actions comply with LCO 3.0.4 and 3.6.3 condition A. Mode
ascension is allowed.

Unmodified bank question (5-01 #60) for Sept 2000 SRO exam. (4-5-2000 mg)
Provide TS 3.0.4 and 3.6.3
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re

15 | 1190201002 |G2.2.22 A4 k.1 155-[2/31
ANSWERS: Version Answers:

0 1 2 3 4 5 6 7 8 9 7X Scramble Choice
ISinale I I ------ I I IAIBICI IAIBI IDIAI R -

I
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System
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LCO Applicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1 LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in
LCO 3.0.2.

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.5 and 3.0.6.

If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time(s), completion
of the Required Action(s) is not required, unless otherwise
stated.

LCO 3.0.3 When an LCO is not met, except as provided in the associated
ACTIONS, and an associated ACTION is not met or provided,
the unit shall be placed in a MODE or other specified
condition in which the Specification is not applicable.
Action shall be initiated within 1 hour to place the unit,
as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the
individual Specifications.

Where corrective measures are completed that permit
operation in accordance with the LCO or ACTIONS, completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued

(continued)

Crystal River Unit 3 3.0-1 Amendment No. 149



LCO Applicability
3.0

3.0 LCO APPLICABILITY

LCO 3.0.4
(continued)

operation in the MODE or other specified condition in the

Applicability for an unlimited period of time. This

Specification shall not prevent changes in MODES or other

specified conditions in the Applicability that are required

to comply with ACTIONS.

Exceptions to this Specification are stated in the
individual Specifications. These exceptions allow entry

into MODES or other specified conditions in the
Applicability when the associated ACTIONS to be entered
allow unit operation in the MODE or other specified
condition in the Applicability only for a limited period of

time.

LCO 3.0.5 Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to

demonstrate its OPERABILITY, the OPERABILITY of other
equipment, or variables to be within limits. This is an

exception to LCO 3.0.2 for the system returned to service
under administrative control to perform the required
testing.

LCO 3.0.6 When a supported system LCO is not met solely due to a

support system LCO not being met, the Conditions and
Required Actions associated with this supported system are

not required to be entered. Only the support system
Specification ACTIONS are required to be entered. This is

an exception to LCO 3.0.2 for the supported system. In this

event, additional evaluations and limitations may be
required in accordance with Specification 5.6.2.16, "Safety

Function Determination Program." If a loss of safety
function is determined to exist by this program, the
appropriate Conditions and Required Actions of the
Specification in which the loss of safety function exists
are required to be entered.

(continued)
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Containment Isolation Val ves
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves

LCO 3.6.3

APPLICABILITY:

Each containment isolation valve shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

---------------------------------- NOTES------------------------------------

1. Penetration flow paths except for 48 inch purge valve penetration 
flow

paths may be unisolated intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for system(s) made

inoperable by containment isolation valves.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1,

"Containment," when purge valve leakage results in exceeding the overall

containment leakage rate acceptance criteria.…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONDITION REQUIRED ACTION COMPLETION TIME

I- I

A. --------NOTE---------
Only applicable to
penetration flow paths
with two containment
isolation valves.

One or more
penetration flow paths
with one containment
isolation valve
inoperable (except for
48 inch purge valve
leakage not within
limit).-

A.1 Isolate the affected
penetration flow path
by use of at least
one closed and
de-activated
automatic valve,
closed manual valve,
blind flange, or
check valve with flow
through the valve
secured.

4 hours

I
AND

(continued)
I _

Crystal River Unit 3 3.6-8 Amendment No. 156



Containment Isolation Valves
3.6.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Valves and blind
flanges in high
radiation areas may
be verified by use of
administrative means.
_____________________

Verify the affected Once per 31 days
penetration flow path for isolation
is isolated. devices outside

containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous 92 days
for isolation
devices inside
containment

(continued)
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Containment Isolation Valves
3.6.3

ArTTnmq rcnntinuiped
'I I .

CONDITION REQUIRED ACTION COMPLETION TIME

B. -------- NOTE---------
Only applicable to
penetration flow paths
with two containment
isolation valves or
penetration flow paths
with one containment
isolation valve and no
closed system.

B.1 Isolate the affected
penetration flow path
by use of at least
one closed and
de-activiated
automatic valve,
closed manual valve,
or blind flange.

1 hour

AND
Il

One or more
penetration flow paths
with all containment
isolation valves
inoperable (except for
48 inch purge valve
leakage not within
limit).

B.2 ----- NOTE---------
Valves and blind
flanges in high
radiation areas may
be verified by use of
administrative means.

Verify the affected
penetration flow path
is isolated.

Once per 31 days
for isolation
devices outside
containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous 92 days
for isolation
devices inside
containment

_______________________ _________________________ J.

(continued)
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Containment Isolation Valves
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ---------NOTE--------- C.1 Isolate the affected 4 hours
Only applicable to penetration flow path
penetration flow paths by use of at least
with only one one closed and
containment isolation de-activated
valve and a closed automatic valve,
system. closed manual valve,

or blind flange.

One or more AND
penetration flow paths
with one containment C.2 --------NOTE---------
isolation valve Valves and blind
inoperable or the flanges in high
closed system radiation areas may
breached. be verified by use of

administrative means.

Verify the affected Once per 31 days
penetration flow path
is isolated.

D. One or more D.1 Restore purge valve 24 hours
penetration flow paths leakage to within
with one or more 48 limits.
inch containment purge
valves not within
purge valve leakage
limits.

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

Crystal River Unit 3 3 .6-11 Amendment No. 156



Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.3.1 Verify each 48 inch purge valve is sealed 31 days
closed except for one purge valve in a
penetration flow path while in Condition D
of the LCO.

SR 3.6.3.2 Verify each 6 inch post accident hydrogen 31 days
purge valve is closed except when the 6
inch post accident hydrogen purge valves
are open for pressure control, ALARA or air
quality considerations for personnel entry,
or for Surveillances that require the
valves to be open.

SR 3.6.3.3 --------------------NOTE-------------------
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual 31 days
valve and blind flange that is located
outside containment and is required to be
closed during accident conditions is
closed, except for containment isolation
valves that are open under administrative
controls.

(continued)
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.4 ------------------NOTE-------------------
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual Prior to
valve and blind flange that is located entering MODE 4
inside containment and required to be from MODE 5 if
closed during accident conditions is not performed
closed, except for containment isolation within the
valves that are open under administrative previous
controls. 92 days

SR 3.6.3.5 Verify the isolation time of each power In accordance
operated and each automatic containment with the
isolation valve that is not locked, sealed, Inservice
or otherwise secured in the isolation Testing Program
position, is within limits.

SR 3.6.3.6 ------------------NOTE--------------------
Results shall be evaluated against
acceptance criteria of SR 3.6.1.1 in
accordance with the Containment Leakage
Rate Testing Program.

Perform leakage rate testing for each 48 Within 92 days
inch containment purge valve. after opening

the valve

AND

24 months

(continued)
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.6.3.7 ------------------NOTE--------------------
Not applicable in MODE 4.

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _

FREQUENCY

24 monthsVerify each automatic containment isolation
valve that is not locked, sealed, or
otherwise secured in the isolation
position, actuates to the isolation
position on an actual or simulated
actuation signal.

.1 _______________________________________________________

Crystal River Unit 3 3.6-14 Amendment No. 149



Sunday, June 25, 2000 @ 09:45 AM SRO.BNK Page: I

1. 5-01 005/6//1190201002/G2.1.11/3.0/3.8/55-[2/31/

The core is at 480 Effective Full Power Days (EFPD). A review of the SP-300
readings for the Control Room lists the following Nuclear Instruments (NI)
readings:

NI-5 90%
NI-6 89%
NI-7 90%
NI-8 99%

Assuming these readings are the result of control rod misalignment, which of the
following actions must be taken?

A. Perform power peaking factors surveillance once per 2 hours and restore
Quadrant Power Tilt (QPT) to less than or equal to the steady state limit
in 24 hours.

vB. Reduce thermal power > 2% RTP from allowable thermal power for each
1% of QPT greater than the steady state limit in 30 minutes AND
restore QPT to less than or equal to the transient limit in 2 hours.

C. Reduce thermal power > 2% from the allowable thermal power for each
1% of QPT greater than the steady state limit in 2 hours and reduce
nuclear overpower trip setpoint and nuclear overpower based on reactor
coolant system flow and axial power for each 1% of QPT greater than the
steady state limit in 10 hours.

D. Reduce thermal power to < 60% of the allowable thermal power in 2
hours and reduce overpower trip setpoint to < 65.5% of the allowable
thermal power in 10 hours.

Reasons:

A. This would be the actions if Condition "A"' of TS 3.2.4 were met. The QPT for
these readings is 7.6% which is greater than the transient limit but less than the
maximum limit.

B. Correct, QPT is 7.6 by NIs. Condition "B" of TS 3.2.4 is met

C. This statement partially completes required actions for Condition "A".

D. These are the actions of Condition D and only apply for QPT outside the limit
for reasons other than misaligned control rods.
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1. 5-01 0051 6/ 1190201002/ G2.1.11/ 3.0/3.8/ 55-[213]I

ROTs J - Final 96; ROTs M - T6A & T6B; ROTs N - T3, T3A, T4, T4A, T4B, T4BA;
Unmodified bank question (5-01 58) for Sept 2000 SRO exam. (4-7-2000 mg);
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QPT
3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT (QPT)

LCO 3.2.4

APPLICABILITY:

QPT shall be maintained less than or equal to the steady
state limits specified in the COLR.

MODE 1 with THERMAL POWER > 20% RTP.

ACTIONS

CONDITION REQUIRED ACTION ICOMPLETION TIME

A. QPT greater than the
steady state limit and
less than or equal to
the transient limit.

A.1.1 Perform SR 3.2.5.1.

OR

A.1.2.1 Reduce THERMAL POWER
> 2% RTP from the
ALLOWABLE THERMAL
POWER for each 1% of
QPT greater than the
steady state limit.

AND

A.1.2.2 Reduce nuclear
overpower trip
setpoint and nuclear
overpower based on
Reactor Coolant
System flow and AXIAL
POWER IMBALANCE trip
setpoint 2 2% RTP
from the ALLOWABLE
THERMAL POWER for
each 1% of QPT
greater than the
steady state limit.

AND

Once per
2 hours

2 hours

OR

2 hours after
last
performance of
SR 3.2.5.1

10 hours

OR

10 hours after
last
performance of
SR 3.2.5.1

(continued)
I
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QPT
3.2.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 Restore QPT to less 24 hours from
than or equal to the discovery of
steady state limit. failure to meet

the LCO.

B. QPT greater than the 8.1 Reduce THERMAL POWER 30 minutes
transient limit and > 2% RTP from
less than or equal to ALLOWABLE THERMAL
the maximum limit due POWER for each 1% of
to misalignment of a QPT greater than the
CONTROL ROD or an steady state limit.
APSR.

AND

B.2 Restore QPT to less 2 hours
than or equal to the
transient limit.

C. Required Action and C.1 Reduce THERMAL POWER 2 hours
associated Completion to < 60% of the
Time of Condition A ALLOWABLE THERMAL
or B not met. POWER.

AND

C.2 Reduce nuclear 10 hours
overpower trip
setpoint to < 65.5%
of the ALLOWABLE
THERMAL POWER.

(continued)
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QPT
3.2.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. QPT greater than the D.1 Reduce THERMAL POWER 2 hours
transient limit and to < 60% of the
less than or equal to ALLOWABLE THERMAL
the maximum limit due POWER.
to causes other than
the misalignment of AND
either CONTROL ROD or
APSR. D.2 Reduce nuclear 10 hours

overpower trip
setpoint to < 65.5%
of the ALLOWABLE
THERMAL POWER.

E. Required Action and E.1 Reduce THERMAL POWER 2 hours
associated Completion to • 20% RTP.
Time for Condition C
or D not met.

F. QPT greater than the F.1 Reduce THERMAL POWER 2 hours
maximum limit. to < 20% RTP.

Crystal River Unit 3 3.2-9 Amendment No. 149



QPT
3.2.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 Verify QPT is within steady state limits as 12 hours when
specified in the COLR. the QPT alarm

is inoperable

AND

7 days when the
QPT alarm is
OPERABLE

AND

When QPT has
been restored
to less than or
equal to the
steady state
limit, 1 hour
for 12
consecutive
hours, or until
verified
acceptable at
> 95% RTP

Crystal River Unit 3 3.2-10 Amendment No. 149
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Crystal River Unit 3, Cycle 12

Quadrant Power Tilt Limits

For Operation from 0 EFPD to EOC

Thermal Power < 60% RTP
0 EFPD - EOC

Symmetrical Incore Detector System
Power Range Channels
Minimum Incore Detector System

Steady State
7.50
4.94
3.07

Transient
10.03
6.96
4.40

Maximum
20.00
20.00
20.00

Thermal Power > 60% RTP

0-300 EFPD

Symmetrical Incore Detector System
Power Range Channels
Minimum Incore Detector System

For Operation After 300 EFPD

Symmetrical Incore Detector System
Power Range Channels
Minimum Incore Detector System

Steady State
4.47
1.96
1.90

Steady State
4.40
1.96
1.90

Transient
10.03
6.96
4.40

Transient
10.03
6.96
4.40

Maximum
20.00
20.00
20.00

Maximum
20.00
20.00
20.00

These limits are
referred to by

Technical
Specification
LCO 3.2.4

F99-0006 Page 18 Revision 0
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1. 5-14 003/6/ 5-96 4/1150501001/ G2.4.491 4.0/4.0/ 44-[2131/

While the Operator-at-the-Controls (OAC) is performing the immediate actions of
EOP-02, Vital System Status Verification, the following plant conditions exist:

- Reactor Building pressure is 5.3 psig.
- RCS pressure is 1860 psig.

Which of the following actions may be taken by the Balance-of-Plant operator
(BOP) without the concurrence from the Procedure Director?

A. Bypass the Engineered Safeguards (ES) actuation.

B. Shutdown both running Decay Heat pumps.

VC. Start the "A" Nuclear Services Closed Cycle Cooling Water pump which
failed to start on an ES actuation.

D. Make a Public Address (PA) announcement of entry into EOP-02 to
notify plant personnel.

Reasons:

A. Bypassing an ES system is only done with SRO concurrence.

B. Decay Heat pumps, if not needed, are shutdown in EOP-10, Post Trip
Stabilization. There will be no significant negative impact if they are left
running.

C. Correct, SWP-1A is required to be running for the ES actuation. The BOP is
required to start the pump and does not need the permissions or concurrence of
the SRO. Delaying the performance of this action could damage already
running pumps.

D. While the immediate actions are being performed no interruptions should be
made by the BOP. Notifications are made as the procedure directs.

New question written for Sept 2000 SRO exam. (4-11-2000 mg)
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1. 5-14 003/6/ 5-96 4/1150501001/ G2.4.4914.014.0144-[2/3]/
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 1,2, & 10 ENTRY CONDITIONS, VITAL SYSTEM STATUS

VERIFICATION, POST TRIP STABILIZATION

L. (Step 3.15) If at any time ES systems have, or should have actuated,

ensure ES equipment is properly aligned:

1. HPILPI RBIC, BS

Allow ALL actuations to complete before continuing on.

2. Bypass / Reset (REQUIRES SRO CONCURRENCE)

3. If RBIC actuated and adequate SCM exists, stop all RCPs.

a) The instructions for stopping RCPs if a RBIC has occurred

are provided because it is not reasonable to expect the crew

to be able to adequately evaluate the safety implications of

bypassing the ES actuation and re-opening the CBO valves

within a short time to prevent possible damage to the RCP

seals. (During transient conditions, the RCPs can run for up

to 30 minutes with CBO isolated).

M. (Step 3.16) ICS power available?

1. No: Trip MFWPs and Control OTSG parameters.

2. EFP-3 or EFP-2 Running?

a) No: Concurrently perform Enclosure. 7

ICS power is needed to keep DH flowpath 1 or 2 available.

N. (Step 3.17) IA available > 90 PSIG?

1. No: Concurrently perform AP-470, Loss of Instrument Air.

a) IA is needed to keep DH flowpath 1 or 2 available.

0. (Step 3.18) MBVs closed?

1. No: Trip MFWPs and establish EFW to OTSGs.

a) EFP-3 or EFP-2 Running?

1) No: Concurrently perform Enclosure 7.

18 of 27
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4.1.4 Procedure Compliance INOCS 006665]

* Event procedures have been carefully constructed to cope with all predicted

events at CR-3. It is expected that OPERATORS will follow EVENT

PROCEDURES as described in Section 4.1 of this procedure. The following

are situations where deviating from Section 4.1 is appropriate.

* Performing Steps Out of Sequence:

Situations may occur during the performance of EVENT PROCEDURES

where it is critical to perform an upcoming step earlier than the specified

sequence. In those situations all of the following conditions must exist:

- Delaying the performance of the step will have a significant negative

impact on mitigating the event.

- Only a step from the procedure(s) currently being performed may be used.

- The step is unique, stands on its own, and can be carried out completely

(i.e., do not perform a piece of a step).

- When procedure steps are performed out of sequence during an actual or

simulated EVENT, complete and comply with Enclosure 7, Evaluation of

EOP/AP Step Usage Deviation.

This guidance is not intended to allow "skipping or jumping" around in

procedures. It recognizes that procedural limitations may occur during certain

events that may justify more expedient actions than previously anticipated.

NSM concurrence is recommended.

* Taking Actions Not Addressed In EVENT Procedures:

[NOCS 006667,08660]

a. Prompt and prudent action may be taken without procedural guidance

under the following conditions:

- To minimize personnel injury or damage to plant equipment.

- Preemptive manual actuation of automatic systems.

- Failure of automatic systems to perform or respond correctly.

- Unexpected or uncontrolled loss of process system fluids.

AI-SOS 
Rev. 7 

Page 13



Sunday, June 25, 2000 @ 09:58 AM SRO.BNK Page: I

1. 5-30 001/4//1150401001/A05AA2.1/3.5/4.2155-213]/

The plant was at 85% full power when the following conditions occurred:

- The "A" 4160V ES bus has a voltage of 3980 on the Main Control Board.
- The SLUR relays for the "A" 4160V ES bus have settings of: 3920V, 3930V

and 3980V.
- The "B" 4160V ES bus has suffered a complete loss of voltage.
- No Emergency Diesel Generators (EDGs) are running.

As Procedure Director, which of the following procedures are required to be
entered and the reason for entry?

vA. Only AP-770, Emergency Diesel Generator Actuation, only, because a
single ES bus under voltage has occurred.

B. AP-510, Rapid Power Reduction, because plant electrical power
conditions are degraded and could become worse
AND
AP-770, Emergency Diesel Generator Actuation, because a single ES bus
undervoltage has occurred.

C. EOP-2, Vital System Status Verification, because the plant should have
tripped
AND
AP-770, Emergency Diesel Generator Actuation, because a single ES bus
undervoltage has occurred.

D. EOP-12, Station Blackout, because neither bus should be energized
AND
AP-770, Emergency Diesel Generator Actuation, because both ES buses
have had an undervoltage occur.



Sunday, June 25, 2000 @ 09:58 AM SRO.BNK Page: 2

1. 5-30 001/4/1150401001/ AO5AA2.1/ 3.5/4.21 55-[2/3]/

Reasons:

A. Correct, AP-770 is entered with any ES bus under voltage.

B. The "B" 4160V ES bus is de-energized but the "A" still has power (it requires 3
of 3 SLUR relays to generate a diesel start). AP-510 entry is not required for
these conditions.

C. None of the listed conditions are RPS or administrative setpoints requiring a
plant trip.

D. EOP- 12 requires that both ES 4160V buses are de-energized. The voltage on
the "A" 4160V ES bus is low but only one SLUR relay should have actuated.

Provide TS 3.3.8; New question written for Sept 2000 SRO exam. (3-31-2000 mg)

K
ao

.EY WORDS:
ibjective Lesson Pla Task Numbe K/A

1 150401001 F05AA2

ANSWERS:

RO Import. SRO Import Initial/Re

.1 h.5 .2 5-[2/3]

Version Answers:
0 1 2 3 4 5 6 7 8 9 LxScrambleChoices

1A 1B IC ID A 1B7CD AB Scramble Range: A -

System

lill

Points 1 WQ



| EDGA REV 29 AP-770

EMERGENCY DIESEL GENERATOR ACTUATION

1.0 ENTRY CONDITIONS

IF any ES 41 60V Bus UV occurs,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.



RPR REV 03 AP-510l

RAPID POWER REDUCTION

1.0 ENTRY CONDITIONS

IF conditions exist which require a rapid power reduction,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

AP-510 PAGE 1 of 29 RPR



SBO REV 04 EOP-1 2

STATION BLACKOUT

1.0 ENTRY CONDITIONS

IF in one of the following modes:

* Mode 3

* Mode 4

AND neither ES 41 60V bus is energized,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone -Date 11/05/99
(SIGNATURE ON FILE)

EOP- 1 2 PAGE 1 of 49 SBO



EDG LOPS
3.3.8

3.3 INSTRUMENTATION

3.3.8 Emergency Diesel Generator (EDG) Loss of Power Start (LOPS)

LCO 3.3.8

APPLICABILITY:

Three channels of loss of voltage Function and three
channels of degraded voltage Function EDG LOPS
instrumentation per EDG shall be OPERABLE.

MODES 1, 2, 3, and 4,
When associated EDG is required to be OPERABLE by LCO 3.8.2

"AC Sources-Shutdown."

ACTIONS

…----------------------------------…NOTE-------------------------------------
Separate Condition entry is allowed for each Function.

…_____________________________________________________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Place channel in 1 hour
with one channel per trip.
EDG inoperable.

B. One or more Functions 8.1 Restore all but one 1 hour
with two or more channel to OPERABLE
channels per EDG status.
inoperable.

C. Required Action and C.1 Enter applicable Immediately
associated Completion Condition(s) and
Time not met. Required Action for

EDG made inoperable
-by EDG LOPS.

Crystal River Unit 3 3.3-20 Amendment No. 149



EDC LOPS
3.3.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.8.1 ----------------- NOTE --------------------
When EDC LOPS instrumentation is placed in
an inoperable status solely for performance
of this Surveillance, entry into associated
Conditions and Required Actions is not
required provided the applicable Conditions(s)
and Required Actions for the EDG made
inoperable by EDG LOPS are entered.

…__________________________________________

Perform CHANNEL FUNCTIONAL TEST. 31 days

SR 3.3.8.2 ------------------NOTE------------------------
Voltage sensors may be excluded from
CHANNEL CALIBRATION.

…_____________________________________________

Perform CHANNEL CALIBRATION with setpoint 18 months
Allowable Value as follows:

a. Degraded voltage 2 3933 and < 3970 V
with a time delay of 5.0 seconds
± 0.5 seconds; and

b. Sudden loss of voltage from full
voltage to 0.0 V with a time delay of
7.8 seconds + 0.55 seconds at 0.0 V.

Crystal River Unit 3 3. 3-21 Amendment No. 187



Sunday, June 25, 2000 @ 10: 14 AM SRO.BNK Page: I

1.5-31 001/415-694/1150401001/A06AA2.1/3.6/4.2/44-[i]I
The following plant conditions exist:

- A "Control Complex Fire Alert" alarm has been received.
- A Halon bank has actuated in the Cable Spreading Room.
- Multiple plant components/equipment are cycling erratically causing a loss of

plant control.

Based on the above conditions which of the following describes the action(s) that
should be initiated?

A. Enter AP-880, Fire Protection, and complete Immediate Actions.
Concurrently perform AP-510, Rapid Power Reduction.

B. Enter AP-880, Fire Protection, only and perform required actions.

VC. Enter AP-990, Shutdown from Outside the Control Room, only and
perform required actions.

D. Enter AP-990, Shutdown from Outside the Control Room, and AP-880,
Fire Protection, and perform required actions.

Reasons:

A. AP-990 should be entered due to a fire in the cable spreading room causing
loss of plant control. AP-880 and AP-510 should not be entered.

B. AP-990 entry is requird and should be the only procedure performed unless
it specifically directs other procedure performance.

C. Correct. Most EOPs and APs are written with the assumption that control
is available from the Main Control Room. AP-990 has a note at the
beginning stating that other EOPs and APs should not be performed unless
specifically directed by AP-990.

D. Entry conditions are met for both AP-880 and AP-990 but AP-880 should
not be entered unless specifically directed by AP-990 guidance.

Unmodified bank question (New OPS bank 5-31 #1) for Sept 2000 SRO exam.
(3-29-2000 mg)



Sunday, June 25, 2000 @ 10:14 AM SRO.BNK Page: 2

1.5-31 001/4/5-694/1150401001/AO6AA2.1/3.6/4.2/44-[1J/

KEY WORDS:
Objective Lesson Pla Task Numbe K/A

4 5-69 4 1150401001 k06AA2.1
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lsinle Io0 1
Points F1 lE

RO Import. SRO I

13.6 k.2
ion Answers:
2 3 4 5 6 7 8 9

I A IB IC ID IA IB IC ID

mport Initial/Re System

k4-[11 I I

E] Scramble Choices

Scramble Range: A - RD



SOCR REV 15 AP-990

SHUTDOWN FROM OUTSIDE THE CONTROL ROOM

1.0 ENTRY CONDITIONS

IF a fire exists in any of the following areas:

* Control Room

* Cable spreading room

* Control Complex HVAC

which affects Control Room habitability,

OR results in loss of plant control,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO L.K. Clewett Date 5/3/00
(SIGNATURE ON FILE)

AP-990 PAGE 1 of 163 soCR



3.0 FOLLOW-UP ACTIONS

ACTIONS DETAILS

NOTE

Do not perform other EOPs, APs, or EOP Rules unless directed by this procedure.

3.1 Trip the Rx and remain
in this procedure.

1 Depress Rx trip push button.

2 _ Verify CRD groups 1 through 7
are fully inserted.

3 IF any CRD group has NOT fully
inserted,
THEN open:

480V Bkr 3305

__ 480V Bkr 3312

4 Verify Nls indicate Rx is
shutdown.

5 Depress Main Turbine trip
push button.

6 Verify TVs and GVs are closed.

7 IF any TV,
AND any GV are NOT closed,
THEN close all MSIVs:

__ MSV-41 2

MSV-41 3

MSV-414

MSV-41 1

|AP-990 I REV 15 PAGE 3 OF 163 SOCR



Sunday, June 25, 2000 @ 10: 19 AM SRO.BNK Pagze: I

1. 5-34 001/ 5//1150101001/ 059AK3.02/ 3.2/4.5/ 55-[2/3J1
The Reactor Operator (RO) has made the following log entries in Mode 5:

- 0800 Startup "A" Decay Heat Train for core cooling. Shutdown "B" Decay Heat
Train.

- 0820 DHP-1B and RWP-3B tagged for pump rebuild. RWP-1, RWP-2A and
RWP-2B removed from service for SW-RW discharge header repair.

- 0910 "A" ECST release started permit # 000117.001.238.L.
- 0925 RWP-3A trips. Entered AP-404.
- 0930 PPO reports that the shaft has sheared on RWP-3A.
- 0930 NSM enters E-plan for Inability to Maintain Plant in Cold Shutdown,

Alert declared.
- 1015 DHR re-established using OTSG cooling; E-plan exited.

At 1045 the RO notices that the release is still in progress and notifies you the
Nuclear Shift Manager. After having the release secured, which of the following
actions, if any, will apply?

A. No actions are required, the release has been terminated.

B. Have sample analysis performed to effluent to determine if any ODCM
limits have been exceeded.

C. Declare an Alert.

,D. Declare an Unusual Event.

Reasons:

A. A liquid release through RM-L2 has continued for > 60 minutes with
no dilution flow.

B. There is no evidence that any setpoints have been exceeded (RM-L2
did not come into alarm). A chemistry analysis might be requested but is not
required.

C. An Alert is declared if the release has exceeded 200 times the ODCM release
setpoint for 15 minutes or longer. There is no evidence that any setpoints have
been exceeded (RM-L2 did not come into alarm).

D. Correct, an unusual event is declared based on lack of dilution for > than
60 minutes.



Sunday, June 25, 2000 @ 10:19 AM SRO.BNK Page: 2

1. 5-34 001151/ 1150101001/ 059AK3.0213.2/4.5155-[2/3]

New question written for Sept 2000 SRO exam. ( 2-15-2000 mg) Provide EM-202.
KEY WORDS:

F
bjective

ANSWERS:

ISinctle I

Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re
| |1150101001 |59AK3.02 3.2 k.5 |5-[2/3]
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EM-202

FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

DUTIES OF THE EMERGENCY COORDINATOR

APPROVEED BY: Procedure Owner

John D. Stenhenson
(SIGNATURE ON FILE)

DATE: 5/29/00

PROCEDURE OWNER: Radiological Emergency
Planning



I Ka. (
EMERGENCY CLASSIFICATION TABLE

ACCIDENT CONDITION:

f-SURE 1& - of 16)

Gaseous Effluents

MODES: ALL (l'or 2)

1. A VALID reading on RM-Al or
RM-A2 gas channel exceeds
the UNUSUAL EVENT threshold
value listed on the
Radioactive Release Permit
for 60 minutes or longer

OR

2. Sample analysis confirms
gaseous effluent being
released exceeds 2 times the
ODCM noble gas release
setpoint for 60 minutes or
longer

1.2

(1 or 2)

1.A VALID reading on RM-Al or
RM-A2 exceeds the ALERT
threshold value listed on
the Radioactive Release
Permit for 15 minutes or
longer

(I or 2 or 3)

1. VALID RM-A1 or RM-A2
Mid-Range monitor reading
exceeds the values on the
following Table for the
current Stability Class for
15 minutes or longer:

Stab. Class Reading LmR/hr)
A, B or C 80
D or E 20
F or G S

OR
2. Dose Assessment results

indicate SITE BOUNDARY dose
>100 mR TEDE or >500 mR
thyroid CDE for the actual
or projected duration of the
release

OR

(1 or 2 or 3)

1. VALID RM-Al or RM-A2
Mid-Range monitor reading
exceeds the values on the
Table below for the current
Stability Class for 15
minutes or longer:

Stab. Class Reading (mR/hr)
A, B or C 800
D or E 200-
F or G 50

OR
2. Dose Assessment results

indicate SITE BOUNDARY dose
>1000 mR TEDE or >5000 mR
thyroid CDE for the actual or
projected duration of the
release AND core damage is
suspected or has occurred

2. Sample analysis confirms
gaseous effluent being
released exceeds 200 times
the OD0C noble gas release
setpoint for 15 minutes or
longer

3. Field survey results
indicate closed windows dose
rates >lOOmR/hr expected to
continue for more than one
hour; or analyses of field
survey samples indicate
thyroid CDE of SOOmR for one
hour of inhalation, at or
beyond SITE BOUNDARY

3. Field survey results indicate
closed windows dose rates
>10OOmR/hr expected to
continue for more than one
hour; or analyses of field
survey samples indicate
thyroid CDE of SOOOmR for one
hour of inhalation, at or

Liquid Effluents I 1.5 MODES: ALL 1.6 MODES: ALL

MODES: ALL (1 or 2)
1. A VALID reading on RM-L2,

RM-L7, or sample analysis
confirms the release
exceeds 2 times the ODCM
release setpoint for 60
minutes or longer

A VALID reading on RM-L2, RM-
L7, or sample analysis confirms
the release exceeds 200 times
the ODCM release setpoint for
15 minutes or longer

OR

2. Release continued for 60
minutes or longer with no
dilution flowdilutin flo

EM-202
Page 26

Rev. 63
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Sunday, June 25, 2000 @ 10:23 AM SRO.BNK Pa2e: I

1. 5-34 002/6//11501010011 G2.4.441 2.1/4.0/ 55-[2/3]1
The following plant conditions exist following an extended Station Blackout
(SBO):

- Reactor Coolant (RCS) Pressure is 210 psig.
- Incore temperatures average 805'F.
- Reactor Building Spray (BS) is not operating.
- RM-G29 has read 120 R/hr for 30 minutes.
- RM-G30 has read 150 R/hr for 10 minutes.
- RM-A2, Auxiliary Building Ventilation Exhaust Duct Monitor, is in high alarm.
- Berm surveys indicate 600 mR/hr.
- Reactor Building water level is 4.3 feet.

What are the recommended protective actions, if any, for Zones 1, 2 and 3?

A.

B.

C.

vD.

No protective action recommendation is required.

Evacuate Zone 1 only.

Evacuate Zone 1 and Shelter Zones 2 and 3.

Evacuate Zone 1 and Evacuate Zones 2 and 3.

Reasons:

A. The listed conditions indicate that a General Emergency is in progress which
requires a protective action recommendation.

B. and C. Zone 1 should be evacuated for these conditions but based on the
conditions Zones 2 & 3 should also be evacuated.

D. Correct, all Zones should be evacuated based on the Inadequate Core Cooling
Region (EOP-07) and the fact that a release is in progress.

New question written for Sept 2000 SRO exam. ( 3-2-2000 mg) Provide EM-202
and EOP-07.
KEY WORDS:
Objective Lesson Pla Task Numbe KIA RO Import. SRO Import Initial/Re System
16 1150101001 2.4.44 .1 .0 5-[2/3] l l
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1. 5-34 002/6//1150101001/ G2.4.44/2.1/4.0/55-[2/3]/

ANSWERS: Version Ai

ISinale I 0 1 2 3
Points | F D IAI C

Page: 2

nswers:
4 5 6 7 8 9 E] Scramble Choices

ID IA JB IC I1 A Scramble Range: A - WD



ICC REV 07 EOP-07

INADEQUATE CORE COOLING

1.0 ENTRY CONDITIONS

IF directed by other procedures,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

EOP-07 PAGE 1 of 55 ICC



4.0 FIGURE 1 INADEQUATE CORE COOLING REGIONS
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EMERGENCY CLASSIFICATION TABLE
ACCIDENT CONDITION:

(P _V oJfL -1
cK .4 of 16)

_ _ _TM M AL -UNL-TION

USU EVENT JLR_ ITEz AREA"t EMERGENCY_ GEE EMEGEC
RCS L MODES 1 2 - 1 2 A

*���3�

MODES: 1,2,3,4

Inability to
Maintain Hot

Shutdown

(1 or 2)

1. Unidentified Leakage > 10
gpm or Pressure Boundary
Leakage >10 gpm

:fere r Co i-ssion Product i
Barrier Matrix or Emergency.

Coordinator Judgment

Refer to Fission Product
.. arrier Matrix or Emergency.

Coordinator Judgment

Refer to Fission Product
-.. Barrier Matrix or Emergency
.:.- f~ :Coordinator Judgment

!.;;. j T . -.i... . ; j i :: , : . : I r E i j .

OR

2. Identified leakage k 25 gpm

AtNot AI74,- 
I

. ... .. . I : .I ; z I ; � I i : q .� , .... 1-3."'... :--.. I �, � . . ; ; ;,f1 . , I 4 . ....s � .. :: Z., .1 . .1 ...i

Af~v A-,7,.-.1. 7I

Fi~svfon Prndiitt

MODES: 1,2,3,4

Inadvertent
Criticality

MODES: 2,3,4,5,6

Inability to
Maintain Plant in
Cold Shutdown

MODES: 5,6

__

EM-202 Rev. 63
Page 37



(N (
EMERGENCY CLASSIFICATION TABLE

(K ..5 of 16)

ACCIDENT CONDITION:

SYSTEM MALFUNCTION

MN UNUSUALIEVEN M <A iSITE AREAXEMERGEN GENE EMERGENCY

Loss of Water Level Not Applicab7e Not App7icab7e 3.16 MODES 5, Not ApplicableLossof Wter evel(1 and 2)
in Reactor Vessel

1. Loss of decay heat removalthat Has Uncovered per AP-404

or Will
AND

Uncover Fuel
2 .(a or b)

MODES 5,6a. Incores indicating
M superheated conditions

* OR

b. Incores unavailable and time
to uncovery exceeded as
specified in OP-103H

: : i t :: :: 7 gf :f : : i ; : i ::: ;; f y; ;: ::;' t :;:i:;y:;g:. .......... ......... ...R .. - -; g

EM-202 Rev. 63 Page 38



I
EMERGENCY CLASSIFICATION TABLE

ACCIDENT CONDITION:

(PLci ..6 of 16)

LOSS nrF DnwcD

|0SURALN\-SS>TE R 
; S|VE tME a '

C A E O RO N U S A V N . L R SI E A E . E M R E C _ J G R L E M E R G E N C Y
Loss of AC Power

MODES: ALL for UNUSUAL
EVENT

MODES: 1,2,3,4 for
ALERT, SITE AREA
and GENERAL
Emergencies

4.1 MODES: ALL

(1 and 2)

1. Offsite Power Transformer
(OPT) and Backup ES
Transformer (BEST) and
Auxiliary Transformer not
available for 15 minutes or
longer

AND

2. EDGs supplying power to
required 4160V ES Busses

4.2 MODES: 1,2,3,4

AC power capability to the ES
4160V busses reduced to a
single power source for 15
minutes or longer such that
only one of the following is
available:

- "A" EDG

- "B" EDG

- Offsite Power
Transformer(OPT)

- Backup ES Transformer
(BEST)

4.3 MODES: 1,2,3,4

Neither 4160V ES bus is capable
of being energized within 15
minutes

4.4 MODES: 1,2,3,4

(1 and 2)

1. Neither 4160V ES bus is
capable of being energized

AND

2. (a or b)

a. Restoration of 4160V ES Bus
A or 4160V ES Bus B is not
likely within 4 hours

OR

b. Core exit thermocouples
> 700'F as indicated on SPWM

Loss of AC Power
(Shutdown)

MODES: 5,6, No Mode
(defueled)

Loss of Vital DC
Power

MODES: 1,2,3,4

- 4 - _ _ _

Loss of Vital DC
Power (Shutdown)

MODES: 5,6, No Mode
(defueled)

EM-202 Rev. 63 Page 39



I (
EMERGENCY CLASSIFICATION TABLE
FISSION PRODUCT BARRIER MATRIX

ADDI *tfADIE &flrFf C1 A fIMI l:TA CD Al I. . -

,UUIKE J1

L ,_ 2 of 16)

A_4 lIV -4s %wvlvlr,1c I r- rurm ALL 0AKKI<ILK:i
FUEL CLAD LOSS FACTOR (+4) RCS LOSS FACTOR (+4) CONTAINMENT LOSS FACTOR (+2)

1. CORE CONDITIONS IN REGION 3 OR 1. RCS LEAK OR OTSG TUBE LEAK RESULTING IN 1. RAPID UNEXPLAINED RB PRESSURESEVERE ACCIDENT REGION OF ICC LOSS OF ADEQUATE SUBCOOLING MARGIN DECREASE FOLLOWING INITIAL INCREASECURVES
2. RCS ACTIVITY >300 pCi/gm 1-131 2. RM-G29 OR 30 > 10 R/hr FOR 15 MINUTES OR 2. CONTAINMENT PRESSURE OR SUMP LEVEL

LONGER RESPONSE NOT CONSISTENT WITH LOCA
CONDITIONS

3. RM-G29 OR 30 >100 R/hr FOR 15 MINUTES 3. EC DEEMS RCS BARRIER IS LOST 3. AN OTSG HAS > 10 GPM TUBE LEAK AND ANOR LONGER UNISOLABLE STEAM LEAK OUTSIDE RB
FROM THE AFFECTED OTSG4. EC DEEMS FUEL CLAD BARRIER IS LOST 4. CONTAINMENT ISOLATION IS INCOMPLETE
AND RELEASE PATH TO THE ENVIRONMENT

__ EXISTS

5. EC DEEMS CONTAINMENT BARRIER IS
____ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ LOST

IF ANY ITEM IS CHECKED, BARRIER IS LOST, ENTER IF ANY ITEM IS CHECKED, BARRIER IS LOST! IF ANY ITEM IS CHECKED; BARRIER IS LOST
|4 FOR FUELCLAD FACTOR N CLSSIICATION TABLE ENTER 4 FOR RCS FACTOR IN CLASSIFICATION TABLE , | EN 2 FOR CON T MENTFACTORIBELOW~: BELOW CLASSIFICATION TABLE BELOW
FUEL CLAD POTENTIAL LOSS FACTOR (+3) RCS POTENTIAL LOSS FACTOR (+3) CONTAINMENT POTENTIAL LOSS FACTOR (+1.5)

1. RCS CONDITIONS WARRANT ENTRY INTO 1. RCS LEAK OR OTSG TUBE LEAK REQUIRING ONE 1. RB PRESSURE >54 psigEOP-07 OR MORE INJECTION VALVES
2. CORE EXIT THERMOCOUPLES >700°F 2. RCS LEAK OR OTSG TUBE LEAK RESULTS IN ES 2. RB HYDROGEN CONCENTRATION >4%

ACTUATION ON LOW RCS PRESSURE
3. EC DEEMS FUEL CLAD BARRIER IN 3. RCS PRESSURE/TEMPERATURE RELATIONSHIP 3. RB PRESSURE >30 psig WITH NO BUILDINGJEOPARDY VIOLATES NDT LIMITS SPRAY AVAILABLE

4. HPIIPORV OR HPI/SAFETY VALVE COOLING IS IN 4. RMG-29 OR 30 READINGS >25,000 R/hr
PROGRESS

5. EC DEEMS RCS BARRIER IN JEOPARDY 5. CORE CONDITIONS IN SEVERE ACCIDENT
REGION OF ICC CURVES FOR >15 MINUTES

6. EC DEEMS CONTAINMENT BARRIER IN
JEOPARDY

IF ANY ITEM IS CHECKED, BARRIER IS; POTENTIALLY IF ANY ITEM IS CHECKED, BARRIER IS POTENTIALLY LOST,.IF ANY ITEM IS! CECKEDBARRIER IS POTENTIALLYIILOST, ENTER 3 FOR FUEL CLAD FACTOR IIN ENTER 3 FOR RCS FACTOR IN CLASSIFICATION TABLE LOST, ENTER 1.FORCONTA T.:;CLASSIFICATION TABLE BEILOW BELOW CASIFICATIONWTABLE BELOW
CLASSIFICATION TABLE

ENTER LOSS FACTOR OR POTENTIAL LOSS FACTOR OR ZERO FOR EACH BARRIER THEN TOTAL AND DETRMINE CLASS BE
FUEL CLAD FACTOR + RCS FACTOR + CONTAINMENT FACTOR _ =

IF4 1 UAL IS:. Kr-t;UMMhNULL0 hVENT.Q.[-ASSIFiqATipm1j-c;.1rIr.. _ :. . . _ 7 CLASSIFATN i

>0 BUT<2 UNUSUALEVENT
>2 BUT<4 f ALERT

>4BUT<8.5 T SITE AREA EMERGENCY
>8.5 I GENERAL EMERGENCY

EM-202 Rev. 63 Page 24



ENCLOSURE 8
(Page 1 of 2)

GUIDELINES FOR PROTECTIVE ACTION RECOMMENDATIONS FOR
NON-ESSENTIAL GENERATING COMPLEX PERSONNEL AND GENERAL POPULATION

[NOCS 1128, 1592]I

I PLANT CONDITIONS/OFF-SITE DOSE ESTTMATFE
RECOMMENDED ACTION

A-1Z MT1 IZ C- 1A MT1 F:C

1. CONDmON:
GENERAL EMERGENCY DECLARED.
NO APPARENT CORE DAMAGE.

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in Region 1 or 2 Evacuate Zone 1 None

(Refer to EOP-07); orb. RM-G29/30 reading < 100 R/hr; or (See Note 2.) (See Note 1.)
c. PASS results.

2. CONDITION:
GENERAL EMERGENCY DECLARED.
CLAD DAMAGE/GAS GAP RELEASE (NO CORE MELT).

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in Region 3 Evacuate Zone 1 Shelter Zones 2 & 3

(Refer to EOP-07); or (See Note 2.) (See Note 1.)b. Core uncovered for 15-30 minutes; or . (
c. RM-G29/30 reading of 100-75,000 R/hr (RB spray

off) OR 100-25,000 R/hr (RB spray on); or
d. PASS results.

lOR l
* Dose at the 0.83 mile Site Boundary is projected to be:

a) TEDE: > 1.0 Rem
b) Thyroid CDE: 2 5.0 Rem

3. CONDITION:
GENERAL EMERGENCY DECLARED.
CORE MELT OCCURRING OR LIKELY.

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in the Severe Accident

Region (Refer to EOP-07); or
b. Core uncovered for > 30 minutes; or
c. RM-G29/30 reading > 75,000 R/hr (RB spray off)

or > 25,000 R/hr (RB spray on).

WITH:

NO projected containment failure and NO release underway. Evacuate Zone 1 Shelter Zones 2 & 3
(See Note 2.) (See Note 1.)

…-______________________ ________________________ ________ -------- -------- -- _-- --- ---------------
Projected containment failure and/or release underway. Evacuate Zone 1 Evacuate Zones 2 & 3

(See Note 2.) (See Note 2.)
(See Note 3.)

* PARs within the first hour of an event should be based on PLANT CONDITIONS ONLY until theDose Assessment Team is operational.

NOTE 1: Relocate/evacuate population affected by ground contamination after plume passage or at any time projected
dose from actual release is 2~ 1.0 REM TEDE or 2 5.0 REM Thyroid CUE.

NOTE 2: Evacuation time estimates are 2 hours for a Zone 1 evacuation and 4 hours for Zones 2 & 3 evacuation.(These times do not include notification or preparation time for evacuees.)

NOTE 3: IF projected dose from an actual release is >1.0 REM TEDE or 5.0 REM Thyroid beyond 10 miles,
THEN RECOMMEND evacuation to State and local government by distance in miles,
_R by subdivision and geographic boundaries.

ZONE DESCRIPTIONS

Zone 1: 0-5 miles 360° and out to 10 miles in Gulf.
Zone 2: 5-10 miles in Citrus County.
Zone 3: 5-10 miles in Levy County.

EM-202 Rev. 63 Page 55



Sunday, June 25, 2000 i,) 09:31 AM SRO.BNK Page: 1

1. 5-01 003/6//1190201006/076AA2.02/ 2.8/3.4/55-[2/3o o
The plant is at 100% FP. What are the required actions when Reactor Coolant
System (RCS) activity is determined to be 65 pCi/gm DE (Dose Equivalent) I-131?

A. Operation may continue for up to 48 hours and then be in Mode 3 with
Tave < 5000F within the next 6 hours.

B. Operation may continue if reactor power is reduced to less than or equal
to 78% FP within 48 hours.

C. Perform the surveillance for Dose Equivalent I-131 and be in Mode 3
with Tave < 5000F within the next 6 hours.

,D. The unit must be placed in at least Mode 3 with Tave less than 500'F

within 6 hours.

Reasons:

A.and B. Iodine activity is in the unacceptable operation region of Figure 3.4.15-1.
No part of condition "A" applies. The required action for condition "B" must be

performed

C. This is the action of condition C for gross activity not within limits and would
not apply to the conditions stated in the stem of this question.

D. Correct, for the conditions stated the required action for condition "B", be in
Mode 3 with Tave < 500'F in 6 hours, must be performed.

NRC 96; ROTs K - Final 97; ROTs M - T7; ROTs N - FPCF; Unmodified bank
question (5-01 #65) for Sept 2000 SRO exam. (3-29-2000 mg); Provide TS 3.4.15

KEY WORDS:
Objective Lesson Pla Task Numbe KJA RO Import. SRO Import Initial/Re S.

I 1190201006 |76AA2.02 W.8 1.4 W5-[2/3]

ANSWERS: Version Answers:
I 0 1 2 3 4 5 6 7 8 9 ElScrambleChoices
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RCS Specific Activity
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Specific Activity

LCO 3.4.15

APPLICABILITY:

The specific activity of the reactor coolant shall be within
limits.

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) 2 500 0F.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT I-131 ------------NOTE-------------
> 1.0 pCi/gm. LCO 3.0.4 is not applicable.

A.1 Verify DOSE Once per 4 hours
EQUIVALENT I-131
within the acceptable
region of
Figure 3.4.15-1.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within limit.

B. Required Action and B.1 Be in MODE 3 with 6 hours
associated Completion Tavg < 5000F.
Time of Condition A
not met.

OR

DOSE EQUIVALENT I-131
in the unacceptable
region of Figure
3.4.15-1.

(continued)

Crystal River Unit 3 3.4-30 Amendment No. 149



RCS Specific Activity
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Gross specific C.1 Perform SR 3.4.15.2. 4 hours
activity of the
coolant not within AND
limit.

C.2 Be in MODE 3 with 6 hours
Tavg < 5000F.

p

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Verify reactor coolant gross specific 7 days
activity < 1o0/E pCi/gm.

SR 3.4.15.2 -------------------NOTE--------------------
Only required to be performed in MODE 1.
___________________________________________

Verify reactor coolant DOSE EQUIVALENT 14 days
I-131 specific activity < 1.0 pCi/gm.

AND

Between 2 and
6 hours after
THERMAL POWER
change of 2 15%
RTP within a
1 hour period

(continued)

Crystal River Unit 3 3.4-31 Amendment No. 149



RCS Specific Activity
3.4.15

SURVEILLANCE REQUIREMENTS (continued)

.SURVEILLANCE

.

FREQUENCY

T

SR 3.4.15.3 …----------------NOTE--------------------
Not required to be performed until 31 days
after a minimum of 2 EFPD and 20 days of
MODE 1 operation have elapsed since the
reactor was last subcritical for
2 48 hours. …__________________________________________

Determine E. 184 days

I _______________________________________________________________

Crystal River Unit 3 3.4-32 Amendment No. 149
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RCS Specific Activity
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Figure 3.4.15-1 (page 1of 1)
Reactor Coolant DOSE EQUIVALENT 1-131. Specific Activity Limit

Versus Percent of RATED THERMAL POWER With Reactor Coolant

Specific Activity >11.0 pCi/gm DOSE EQUIVALENT 1-131

Crystal River Unit 3 3.4-33 Amendment No. 149
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Sunday, June 25, 2000 @ 11:41 AM RO.BNK Page: I

1. 4-11 003/3/10830102005/ G2.1.1913.013.0133-[1f1

Which of the following control room indications is available to determine if any of

the 52 Core Exit Thermocouples have failed low?

A. Audible annunciator alarm.

,B. Plant computer core map diagram.

C. Flashing incore temperature on the SPDS screens.

D. Flashing indication on the extended range core exit thermocouple

display.

Reasons:

A. No annunciator alarm exists for any of the 52 CETs failing low.

B. Correct, the plant computer has a CET display that includes the temperature

of each of the CET location and any bad readings are identified.

C. SPDS has several flashing alarms for parameters out of range; incore CETs

are not one of those alarms.

D. The extended range core exit thermocouple displays do not have a flashing

function.

New question written for Sept 2000 RO and SRO exam. (3-9-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

3830102005 ¢2.1.19 h.0 .0 3-[] I

ANSWERS: Version Answers:

l 0 1 2 3 4 5 6 7 8 9 CE ScrambleChoices

PI IC A D BC Scramble Range:
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COURSE: SYSTEMS TECHNOLOGY

LESSON: INCORE INSTRUMENTATION SYSTEM

5) Maximum linear heat rates - average linear heat
rates

6) LOCA peaking limit margins
7) DNBR values
8) Average fuel assembly power
9) Average fuel segment power
10) Axial imbalance
11) Quadrant power tilts
12) Total power

B. BACKGROUND DETECTORS

1. Each background detector consists of an Inconel detector running
the length of the detector assembly. Physical construction is
similar to the self-powered detectors.

2. The background detectors are used for gamma compensation.

a) Gamma reactions with the background detector produce an
output current. This current is algebraically added to the
gamma induced current output of the self-powered neutron
detectors to cancel out the gamma current.

C. CORE EXIT TEMPERATURE DETECTORS

1. The core exit temperature detectors (CETs) are grounded junction
Chromel-Alumel Type K thermocouples. The detectors are located
in the upper portion of their associated detector assemblies.

2. The temperature detectors are used to measure temperature of the
reactor coolant as it exits the fuel assemblies.

3. The outputs of the CETs are supplied to the following
equipment/indications:

a) Plant Computer

1) The primary CET display is a core map diagram on
the plant computer CRT monitor.

The temperature at each of the 52 CET
locations is displayed, and any bad readings
identified.

Page 12 of 25
OPS-4-11-LP Rev. I



COURSE: SYSTEMS TECHNOLOGY

LESSON: INCORE INSTRUMENTATION SYSTEM

The range of the displayed CET
temperatures is 00F to 2500'F.

2) A hard copy of this core map may be printed on
demand by the computer line printer.

3) The plant computer has the capability to display or
print a temperature-time digital trend history for any
single CET, or for a group of CETs selected by the
operator.

4) Reference junction compensation for the CETs is
automatically performed by the computer.

4. Extended Range Core Exit Thermocouple Display

a) Two digital paperless "Eurotherm Chessel" (IE Qual)
temperature recorders (one per train) located on the PSA
section of the Main Control Board continuously display
selected CET readings over a range of 00F to 2500'F.

b) A total of 16 EQ detector strings provide inputs to the
recorders, four from each quadrant. (Eight per recorder)

1) A core map display placard located next to the
recorders identifies the specific CET locations
monitored.

c) Each recorder is powered from a separate AC vital bus.

5. Slave Subcooling Margin Displays from SPDS

a) Two LED subcooling margin displays located on the PSA
section of the Main Control Board continuously display the
margin to saturation for each RCS loop as calculated by
SPDS.

b) Each slave display is selected to display the saturation
margin based on either core exit thermocouple
temperatures or loop Thot, whichever is selected at the
respective train's SPDS display.

Page 13 of 25
OPS-4-11-LP Rev. I
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1. 4-25 002/4// 0720402006/072A3.01/2.913.1/33-[1/

Control complex ventilation was in the following alignment before the iodine

channel of RM-A5 went into high alarm:

- Emergency duty supply fan AHF-18A is running.

- Control complex return fan AHF-19A is running.

- Controlled access area exhaust fan AHF-20A is running in fast.

- Controlled access area chemical laboratory supply fan AHF-30 is running.

- Sampling hood exhaust fan AHF-44A is running.

Which fans are still running after the RM-A5 actuation?

vA.

B.

C.

D.

AHF-18A, AHF-19A

AHF-20A, AHF-30

AHF-18A, AHF-30

AHF-19A, AHF-20A

Reasons:

A. Correct, with an RM-A5 iodine channel actuation the following Control

Complex fans trip: AHF-17A/17B, AHF-19A/19B if the associated AHF-18 fan

is not running, AHF-20A/20B if operating in fast. A trip of the 20 fan will

cause AHF-30 and AHF-44A/44B to trip.

B., C., and D Both AHF-20A (while running in fast speed) and AHF-30 will trip

on an RM-A5 iodine actuation.

Modified bank question (4-25 #52) for Sept 2000 RO and SRO exam. (3-22-2000

mg)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

h II 1 0720402006 |072A3.01 12-9 13.1 P3-l] I

ANSWERS: Version Answers:
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COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

1) ABF 11-A and -1 1B (Auxiliary Building supply
fans)

2) Closes dampers D-29 and 36 (WGDT area supply
and exhaust dampers)

e) RM-A4 interlocks (high radiation alarm)

1) Trips AHF-10 (Fuel handling area supply fan)

f) There are no interlocks associated with RM-A7 and RM-
A8.

6. Group Three consists of RM-A5 (Control Room Ventilation
Return Duct) and RM-A6 (Reactor Building Ventilation Duct).

a) RM-A5 is located on the 154' elevation of the Control
Complex in the heating and ventilation area

b) RM-A6 is located on the 119' elevation of the Auxiliary
Building at the penetration area

c) The Group Three monitors have a gas channel and either an
iodine channel (RM-A5) or a particulate channel (RM-A6)
(Figure 9).

1) The particulate/iodine monitor uses both a paper
and a charcoal filter. The paper filter collects
particulates and the charcoal filter, which is located
downstream of the paper filter, collects iodine. Both
filters are located in the same chamber, adjacent to
the detector face.

2) The detector in RM-A5 is setup to detect iodine and
the detector in RM-A6 is setup to detect
particulates.

3) Monitoring of the particulate activity from RM-A5
and the iodine activity from RM-A6 is
accomplished by removal of the installed filter for
analysis by the Chemistry department.

d) RM-A6 provides two of the three required reactor coolant
system Technical Specification leakage detection systems;

Page 34 of 51
OPS4-25-LP Rev. I



COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

as such, RM-A6 is required to be operable for continued
plant operation. The sample enclosure for RM-A6 is
equipped with a backup vacuum pump assembly for
increased reliability.

1) The backup pump is located on top of the sampler
cabinet. Either the normal duty pump or the backup
pump must be operating for the monitor to be
considered operable.

2) The backup pump is normally aligned to auto start
if the normal duty pump fails. It can also be
manually started.

* The backup pump is normally run for eight
hours every week to verify its operability.

3) A check valve is installed in the suction line of each
of the pumps. The valves prevent leakage through
the seals of the non-running that could result in a
misrepresentative sample through RM-A6.

4) Normal and backup pump operation:

* RMP-6 (normal duty pump) has a single
START/STOP control switch with red (ON)
and green (OFF) indicating lights.

* When the control switch for RMP-6 is
placed in START a contact closes in the
start circuit for RMP-6A, setting up the
pump control logic for an automatic start of
RMP-6A in the event of a high flow signal
(high flow =>low vacuum).

-* RMP-6A has a three position (AUTO,
START, STOP) control switch. The switch
is located directly under the OFF indicating
light for RMP-6. The backup pump has no
indicating lights.

Page 35 of 51
OPS4-25-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

* If RMP-6A is selected to AUTO, a high
flow alarm or trip of RMP-6 will cause
RMP-6A to auto start.

* Any start signal for the back-up pump will
trip the normal duty pump.

* The control switch for RMP-6A must be
placed in STOP when RMP-6 is started to
prevent an auto start of RMP-6A.

e) The normal sample point for RM-A6 is located on the 190'

elevation of the Reactor Building in the air duct for AHF-

3B (Reactor Building operating floor fan "B"). If this fan is

not operating RM-A6 may not receive a representative

sample of the Reactor Building atmosphere as required by

Technical Specifications.

1) To ensure a representative sample with AHF-3B not

running, an alternate sample line is installed outside
the air duct.

2) A branch connection on the existing (normal)
sample line connects to the alternate sample point,
which is located near the 160' elevation of the
Reactor Building.

3) In the event AHF-3B fails, the alternate sample line

isolation valve (WSV-1 12) can be opened and the

normal sample isolation valve (WSV-1 1) closed,
permitting continued plant operation.

f) The RM-A6 sample lines penetrate the Reactor Building.

The sample line isolation valves (WSV-3, -4, -5, and -6)

are containment isolation valves that are closed by an ES

actuation.

1) The valves are normally operated from the ES
section of the Main Control Board.

2) The valves are interlocked with the vacuum pumps

such that the pumps cannot be run unless all four

valves are full open.

Page 36 of51
OPS-4-25-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: RADIATION MONITORING SYSTEM

g) Alarm and control features are the same as the Group One
detectors. In addition to the Radiation Monitoring Panel,
the channel readings are displayed on a multipoint recorder
located on the back of the Main Control Board.

h) RM-A5 interlocks (high alarm on the gas or iodine
channel)

1) Trips AHF-17A and -17B (Control Complex supply
fans)

2) Trips AHF-19A and -19B (Control Complex return
fans)

* The fans are tripped only if the associated
AHF-18 fan is not running, and can be
restarted if respective AHF- 18 fan is started.

3) Opens AHD-3 (Control Complex recirculation
damper)

4) Closes AHD-2C and -2E (Control Complex exhaust
dampers to outside air)

5) Closes AHD-1C and -lE (Control Complex suction
dampers from outside air)

* If AHF-20A/B is operating in fast speed,
closing these dampers will cause the fan to
trip.

* If AHF-20A/B trips, AHF-30 and AHF-
44A/B trip and AHD-12/12D, AHD-17, and
AHD-22 will close.

* If AHF-20AIB is operating in slow speed it
will continue to run, as will AHF-30 and
AHF-44A/B.

i) There are no interlocks associated with RM-A6.

7. Group Four consists of RM-Al 1 (Waste Gas Release Header) and
RM-A12 (Condenser Vacuum Pump Off Gas Exhaust).

a) RM-Al 1 is located on the 95' elevation of the Auxiliary
Building in the WGDT sample room.

Page 37 of 51
OPS4-25-LP Rev. 1



Wednesday, March 22, 2000 @ 11:39 AM OPS.BNK Page: I

1. ROT-4-25 0521 B61 /0720401001/ ,072K403/ / 3.61331 RM

Control complex ventilation was in the following alignment before the gas channel
of RM-A5 went into high alarm:

- Control complex supply fan AHF-17A - running
- Control complex return fan AHF- 19A - running
- Controlled access area exhaust fan AHF-20A - running in slow
- Sampling hood exhaust fan AHF-44A - running
- Controlled access area chemical laboratory supply fan AHF-30 running

Which fans are still running after the RM-A5 actuation?

A.

vB.

C.

D.

AHF-17A, AHF-19A

AHF-20A, AHF-30

AHF-17A, AHF-30

AHF-19A, AHF-20A

Reasons:

With an RM-A5 actuation the only fans still running from their original
configuration are AHF-20A, AHF-30 and AHF-44A; making A., C., and D.
incorrect.

NRC 6-97; ROTs M - T5A; ROTs 0 - T6
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Sunday, June 25, 2000 @ 11:52 AM RO.BNK Page: 1

1.4-28 005/3//1150502001/014A2.01/2.8/3.3/ 33-[1]I

Following a loss of off site power, what are the indications, if any, that Control

Rod groups 1 through 7 are fully inserted?

A. The CRD panel is de-energized, there are no indications that CRD
groups 1 through 7 are fully inserted.

B. All in-limit lights on the position indication panel and the diamond
control panel are on.

vC. Only the in-limit lights on the position indication panel are on.

D. Only the in-limit lights on the diamond control panel are on.

Reasons:

A. Following a plant modification made in 1999 (MAR 96-07-17-03) a battery
backup power supply was added that powers the position indication in-limit
lights following a loss of off-site power. The in-limit lights on the position
indication panel would be on.

B. The CRD system is de-energized, only the in-limit lights on the position
indication panel would be on.

C. Correct, because of the installation of MAR 96-07-17-03 only the in-limit lights

on the position panel would be on.

D. The in-limit lights on the diamond control panel will be de-energized.

New question written for Sept 2000 RO and SRO exam. (3-22-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

11150502001 14A2.01 1.8 1.3 3-[]

ANSWERS: Version Answers:
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

c) The third set of lamps are the green in limit lamps that

indicate an individual rod is at the 0% withdrawn position.

d) The fourth set of lamps, which are amber in color, are

individual alarm lamps that indicate when a rod is more

than 7 inches out of alignment with the average position of

all the rods in its associated group.

5. Lamp test switches located on the left side of the panel adjacent to

each row of lamps are used to test the lamps in that row.

6. The PI panel is powered from the auctioneered system power

supplies, which are supplied from VBDP-l and -2.

a) In order to ensure continuity of power to the PI panel rod

bottom lights following a loss of off site power, the rod

bottom lights are equipped with a 24VDC battery backup.

1) A relay is used to switch power to the rod bottom
lights.

* During normal operation, the rod bottom
lights are powered from their normal
24VDC source.

* In the event of a loss of off site power, the
relay will realign power to the backup
source.

* The battery backup supply will provide
power to the rod bottom lights for
approximately one hour.

* A bypass switch allows for switching the
battery backup supply out of the rod bottom
light circuit.

2) During normal operation, the battery backup supply

is maintained fully charged using a trickle charger
powered from VBDP-1.

3) The battery backup supply is mounted on the west

wall of the CRD room.
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1. 4-29 001/4, 3110330103002 G2.1.32/3.4/3.8/88-[2/31/

The Primary Plant Operator (PPO) reports the following Spent Fuel (SF)

component readings:

- SF-9-FIT, SF cooling water flow is 880 gpm.
- SF-2FI, SF purification flow is 100 gpm.
- SF purification temperature is 1290F.
- SFP-1B is out-of-service for maintenance.
- Nuclear Services Cooling Water (SW) flow to the in-service SF cooler is 1000

gpm.

Which of the following is a valid reason for stopping SFP-1A?

A. To protect the in-service SF cooler - SW flow is too low.

B. To protect the demineralizer resin - SF purification flow is too low.

,C. To protect SFP-1A from being damaged - SF pump flow is too low.

D. To protect the demineralizer resin - SF purification temperature is too
high.

Reasons:

A. SW flow through the in-service SF cooler within its normal range.

B. Channeling is a concern for high flow through (180 gpm) the demineralizer not
low.

C. Correct, the total flow through the pump was < 1000 gpm which can damage
the pump.

D. Temperature damage to the demineralizer resin is not considered a problem
until 140OF is reached.

New question written for Sept 2000 RO and SRO exam. (3-21-2000 mg)
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3.2 LIMITS AND PRECAUTIONS

LIMIT | BASIS

3.2.1 SFP-1B should be used when Prevent concentrated boric acid from

adding boric acid to the standing in the suction header

SF system

3.2.2 Design flow through each FSAR Tables 9-6 and 9-7

SF Cooling pump is
1500 gpm

3.2.3 Maintain SF Cooling pump Prevent pump damage

flow between 1000 to Minimum Sustained Flow - Response to

1500 gpm. If flow NRC Bulletin 88-04

instrumentation is not Pump Differential Pressure - System

available, pump Engineer review of SP-334A, SFP-1A

differential pressure Quarterly Surveillance, SP-334B,

should be maintained SFP-1B Quarterly Surveillance, pump

between 45 and 50 psid data REA 97-1772

3.2.4 Maximum SF pump inlet EDBD 6/7

temperature, and maximum
SFP temperature (Loss of
cooling transient) is 190OF
Maximum SFP temperature
(steady state) is 1600F

3.2.5 Do not attempt more than 1 Prevent motor damage

SF pump start at operating
temperature or 2 starts at
ambient temperature
(I 1000F). If start
attempt(s) are
unsuccessful, wait
5 minutes before
attempting a restart

3.2.6 Maximum SF filter
differential pressure is
25 psid

0
0

Filter integrity
ALARA

OP-406 Rev. 64 Page 4



3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT | BASIS

3.2.7 SF filters should be o Filter integrity
changed when dose rates o ALARA
reach approximately
5 Rad/Hr. or as determined
by Health Physics
Supervisor

3.2.8 Maximum SF demineralizer Prevent demineralizer from

flow is 180 gpm channeling

3.2.9 Design flow through SFP-2 FSAR Table 9-7
is 180 gpm

3.2.10 Minimum flow through SFP-2 Prevent pump damage
is 15 gpm

3.2.11 Limit deadhead operation Prevent pump damage
of SFP-2 to < 2 min

3.2.12 Maximum inlet temperature NPSH considerations
to SFP-2 is 1200F

3.2.13 Maximum SF demineralizer Ensure adequate flow through the
differential pressure is demineralizer
25 psid

3.2.14 If SF pool level must be
lowered below the level of
the pool skimmer weir and
SF pump operation is
required, the skimmer
drains shall be plugged
with floating plugs

Prevent air binding of SF pumps

OP-406 Rev. 64 Page 5



3.2 LIMITS AND PRECAUTIONS (Cont'd)

LIMIT | BASIS

3.2.15 When cross-connecting the Prevent inadvertent transfer of
SF system with other water
systems, monitor pool
levels and affected tank
or system levels

3.2.16 For work located in Personnel Protection
Radiation Controlled
Areas, due consideration
must be given to the ALARA
program. This may result
in a determination that
special precautions and/or
preparations are necessary

3.2.17 The Spent Fuel Prevent damage to Demineralizer
Demineralizer must be Resin
removed from service prior
to reaching 140OF
[NOCS 063121]

3.2.18 Maintain SW flow through Prevent Tube failure due to flow

the in-service SF induced tube vibrations and ensure

cooler(s) between 900 gpm adequate heat removal from SF

and 1500 gpm. The 900 gpm system. These flow requirements were

lower limit is applicable determined in Calculation M96-0014
only when the UHS is
greater than 95F.

3.2.19 Minimum spent fuel pool
level shall be > 156 feet

ITS 3.7.13
ITS 3.9.6

OP-406 Rev. 64 Page 6
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1. 4-06 001/4/ ROT 4-31/0630402007/063K3.021 3.513.7/ 33-[2/31I

DPDP-1A is de-energized due to an internal fault on the bus coincident with a

Loss of Offsite Power.

Based on these conditions which of the following describes the status of EDG-1A

and the EFIC system?

A. EDG-1A will start and load on the bus; the 'A' and 'C' EFIC cabinet will

lose power.

B. EDG-1A will start and come up to speed but its output breaker will

remain open; the 'A' and 'C' EFIC cabinet will remain energized.

C. EDG-1A will start and load on the bus; the 'A' train EFIC control valves

will fail full open.

,/D. EDG-1A will start and come up to speed but its output breaker will

remain open; the 'B' train EFIC block valves will fail as is.

Reasons:

A. EDG-1A cannot load on the bus due to loss of field flashing.

B. The EFIC cabinet will lose power due to the loss of both of the dual input

inverter power supplies.

C. EDG-1A cannot load on the bus due to loss of field flashing and the output

breaker needs DC power to close..

Unmodified repeat question from LOI 99-01 program; NRC-N

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

EMERGENCY FEEDWATER INITIATION AND CONTROL
SYSTEM

1-1.0 SYSTEM PURPOSE AND FUNCTION

A. EFIC SYSTEM FUNCTIONS

1. Initiate emergency feedwater when required by plant conditions.

2. Control emergency feedwater to establish/maintain required levels
in the OTSGs.

3. Control the rate of OTSG level increase to minimize overcooling
of the primary system.

4. Isolate the main steam and main feedwater lines of a depressurized
steam generator.

5. Select and supply emergency feedwater to the appropriate
OTSG(s) in the event of a steam or feedwater line rupture.

6. Terminate EFW to a steam generator that approaches an overfill
condition.

7. Control the atmospheric dump valves to maintain steam pressure at
a predetermined setpoint.

1-2.0 SYSTEM DESCRIPTION

A. The EFIC system consists of 4 separate channels, designated A, B, C, and
D (Figure 1).

1. Each channel is contained in a separate cabinet and is powered
from a separate vital bus.

- a) EFIC Channel "A" is supplied from VBDP-8 (Fuse #6).

b) EFIC Channel "B" is supplied from VBDP-10 (Fuse #6).

c) EFIC Channel "C" is supplied from VBDP-9 (Fuse #6).

d) EFIC Channel "D" is supplied from VBDP-1 1 (Fuse #6).

Page 8 of 62
OPS-4-31-LP Rev. 0



COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

* Input to EFIC cabinet "A". EFIC cabinets "B", "C", and "D"
have similar alarms.

a) Note 1: The following conditions will initiate this alarm:

1) EFIC Channel "A" in maintenance bypass.
2) Any EFIC Channel "A" test switch not in normal.
3) Any EFIC Channel "A" circuit breaker open.
4) Any EFIC Channel "A" module withdrawn.
5) EFIC Channel "A" cabinet power supply failure.
6) EFIC Channel "A" maintenance bypass isolator

failure.
7) EFIC Channel "A" EFW test switch in "Test"
8) MS Isolation valves air supply test "A" switch

selected to number 2, "MSI SV-2 EFIC Half/Trip"
or number 1, "MS & FW Isolation".

9) EFIC Auxiliary Relay Box 1 C test switch in Test.
10) EFIC Auxiliary Relay Box ID test switch in Test.
11) EFIC ES-A Bypass/Testing.
12) EFIC ES-B Bypass/Testing.

B. ABNORMAL OPERATIONS

1. Loss of Power to EFIC

a) In most cases power or component failures within the EFIC
cabinets will result in an initiate signal being issued from
the channel that is experiencing the problem.

b) A total power failure to the "C" or "D" EFIC cabinets will
result in these channels issuing an "initiate" signal to the
trip logic modules in the "A" and "B" cabinets.

c) A complete power failure to the "A" or "B" EFIC cabinets
will result in a loss of function of the associated train of
EFW and all other functions carried out by the affected
channel of EFIC.

1) For example, a loss of power to the "A" EFIC
cabinet will result in the loss of function of the "A"
EFW train and also the MSLI, MFLI, and ADV
control functions from the "A" EFIC system.

Page 51 of 62
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

2) EFP-3 may be manually started but there will be no

way to control the flow control valves, which will

fail wide open.

d) The loss of power to the "A" cabinet will also result in an

initiate signal from the "A" EFIC channel to the trip logic

in the "B" cabinet. The "B" EFIC channel will then be in a

Half Trip situation. In this case an initiate signal from

either the "B" or "D" channels will result in the initiation of

EFW, MSLI or MFLI, as called for by existing plant

conditions.

e) The above logic will also apply to the "A" EFIC channel if

the loss of power occurs in "B", except that in this case the

initiate signal will have to come from channel "C" or "D".

f) To prevent inadvertent initiations of EFIC functions due to

voltage fluctuations, the "A" and "B" EFIC cabinets each

have a bistable module which monitors the 15 VDC power

supply to the channel trip logic.

1) In the event of a reduced voltage condition, this

bistable will trip and result in the interruption of

power to the entire cabinet. This will result in a full

loss of power to the affected cabinet ("A" or "B") as

discussed above.

2) Each cabinet has a selector switch to provide the

capability of bypassing this function, and a push

button for resetting the trip relay once the under-

voltage condition is corrected.

3) The interruption of power is caused by the operation

of a solid state relay and not by the opening of the

supply breaker in the bottom of the cabinet.

2. Operation from the Remote Shutdown Panel

a) In the event that the main control room must be evacuated,

the EFW system may be operated from the Remote

Shutdown Panel after its control has been transferred.

Necessary operations for actuation, bypassing, and resetting

are performed in the EFIC cabinets.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY DIESEL GENERATORS

a) The combustion air system for each EDGD is required to

supply 15,656 scfm at 3400KW, at a maximum temperature

of 113'F

1) The heat of compression imparted to the

combustion air by the turbocharger is removed by

the combustion air coolers, helping to ensure this

maximum temperature limit is not exceeded.

2. Scavenging air for starting and light load operation is supplied to

the cylinders under pressure by means of an engine driven positive

displacement lobe type blower.

a) The blowers are located on the governor ends of their

respective diesel engines.

K. RADIATOR FAN AND DRIVE

1. Each radiator fan is mounted in the roof of its respective radiator

compartment.

2. Each 96" diameter fan is required to move 212,262 scfm. The fan

blades have an adjustable pitch that can be used to supply

increased airflow during warm weather.

3. Power to each the fan is supplied from its associated diesel engine

through a coupling and clutch assembly. A right angle gear box

translates the horizontal rotational motion of the coupling to the

vertical rotational motion required to drive the fan

a) Lubricating oil to the gearboxes is supplied by oil pumps

DLP-9 and DLP-10.

b) Each radiator fan gearbox is equipped with an immersion

type heater to maintain the gearbox oil warm.

L. DIESEL GENERATOR

1. Each EGDG supplies electrical power to its associated ES buses

using a three phase, 4160VAC,fixed 8-pole stator type generator.

Page 42 of 63
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY DIESEL GENERATORS

2. A rotating DC powered field provides magnetomotive excitation of
the generator stator windings, resulting in an AC output.

3. When the EDGD is running, the generator is self-exciting. A
portion of the generator output is stepped down and rectified for
use as the power supply to the rotating DC field.

a) With the EGDG at zero/low speed, an external power
source is required to supply the field current needed to
initiate generator output. This field flash current is provided
by the station batteries.

4. Generator voltage regulation is accomplished by varying the DC
current applied to the field. Changes in current result in
corresponding changes in field strength, generator stator excitation,
and generator output voltage.

5. Generator Field Flash Control (Figure 17)

a) With the EGDG in ES standby status, the following
sequence will take place on receipt of a EGDG start signal:

1) With the START MODE SELECT switch in
AUTO, power will be supplied to the K-1 (Field
Short) relay when engine speed reaches 250 rpm.

* With the START MODE SELECT switch in
MANUAL, power will not be supplied to
the K-I relay until engine speed reaches 810
rpm or jacket coolant pressure (indicative of
engine speed) reaches 14 psig.

2) When the K- 1 relay energizes, it will open a contact
wired across the field, allowing field flashing to
occur. Energizing the K-1 relay will also close an
auxiliary contact, energizing the K-2 (Field Flash)
relay.

3) When the K-2 relay energizes, it closes contacts that
connect the battery across the field.

Page 43 of 63
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DC DISTRIBUTION SYSTEM

1) The equalizing charge voltage is adjustable between
131 and 140 volts.

2) The float-charge voltage is adjustable between 125
and 132 volts.

8. An AC circuit breaker provides overload and short circuit
protection for the charger and serves as the disconnecting means
for AC power.

9. A DC circuit breaker protects against external faults and allows

connecting the battery to the charger without causing arcing due to

capacitor charging.

10. Each battery charger has amperage and voltage meters to indicate
charger status.

11. Each battery charger supplies a signal to the plant computer to
indicate if the charger is in service.

12. The IE chargers are also equipped with:

a) A local "NO CHARGE" alarm indicating light set for <2

amps

b) A "HI-VOLTAGE" light set for -140 VDC

c) A "LO VOLTAGE" light set for -125 VDC.

13. The non-lE chargers are also equipped with:

a) A local "NO CHARGE" alarm indicating light set for <6
amps

b) A "HI-VOLTAGE" light set for -135 VDC

c) A "LO VOLTAGE" light set for -125 VDC

d) A "HV SHUTDOWN" light set for -145 VDC.

C. CLASS 1E DC DISTRIBUTION PANELS (DPDP-1A and -iB)

1. DPDP-1A and -lB provide the connections between the IE

batteries, the other 1E distribution panels, and the battery chargers.

Page 17of31
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COURSE: SYSTEMS TECHNOLOGY

LESSON: DC DISTRIBUTION SYSTEM

2. Each panel contains three ungrounded buses: two 125VDC buses
supplied by the associated battery banks and one 25OVDC bus
supplied by the entire battery.

3. DPDP-1A supplies:

a) DPDP-5A - Engineered Safeguards (ES) DC panel which
feeds:

1) DPDP-6A - ES Diesel Generator. DC panel
2) DPDP-7A - 500kV switchyard DC panel

b) DPDP-8A - ES DC panel

c) DPDP-8C - EFIC DC panel

d) 120V AC Bus Inverter VBIT-1A

e) 120V AC Bus Inverter VBIT-1C

4. DPDP-1B supplies:

a) DPDP-5B - ES DC panel which feeds:

1) DPDP-6B - ES Diesel Generator DC panel

2) DPDP-7B - 500kV switchyard DC Panel

b) DPDP-8B ES DC panel

c) DPDP-8D - EFIC DC panel

d) 120V AC Bus Inverter VBIT-1B

e) 120V AC Bus Inverter VBIT-lD

f) Various SW solenoid valves

5. Each panel has a breaker for each of its associated battery chargers.

a) A mechanical interlock prevents the associated swing
charger from being aligned to both battery banks at the
same time.

Page 18 of 31
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FEEDWATER SYSTEM

b) This will permit the latch-up lever to be re-engaged and

held by the trip hook.

c) When verifying that ASV-50 is reset ensure that the
emergency tappet and emergency tappet nut are fully
depressed back into the bearing housing. This is
accomplished by simultaneously pulling the trip/latch lever

away from the valve operator and pushing down on the

emergency tappet nut.

d) Reset cannot be accomplished until the turbine has coasted
down to a point where the spring-loaded weight on the
shaft moves back into its non-overspeed position.

e) Properly aligning the emergency head lever with the
emergency tappet nut is required for continued operation
and to prevent sporadic trips.

G. EFW PUMP DISCHARGE VALVES (EFV-7 AND EFV-8)

|INST. NOTE: Objective 3l

1. EFV-7 and -8 are located on the 95' elevation of the Intermediate

Building in the same area as the EFW pumps.

2. Their power supply has been de-energized and determed at the

MCC and at the valve operator. The valves are locked open.

H. EFW ISOLATION VALVES (EFV-1 1, EFV-14, EFV-32, AND EEV-33)

1J
INST. NOTE: Objective 3

1. EFV-1 1, -14, -32, and -33 are motor operated valves located on

the 95' elevation of the Intermediate Building in the area of the

EFW pumps.

2. EFV- 11 and -32 are powered from DPDP-8C. EFV- 14 and -33 3are

powered from DPDP-8D.

3. The valves are normally operated using three position (CLOSE,

AUTO, OPEN) spring return to AUTO control switches located on

the PSA section of the Main Control Board.

Page 27 of 60
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FEEDWATER SYSTEM

a) The valves can also be operated from the Remote
Shutdown Panel (RSP) and locally.

4. Interlocks:

INST. NOTE: Objective 4

a) These valves are controlled by EFIC and will fail "as is" on

a loss of power.

I. EFW CONTROL VALVES (EFV-55, EFV-56, EFV-57, AND EFV-58)

INST. NOTE: Objective 3

1. EFV-55, 56, and 57 are solenoid operated flow control valves
located on the 95' elevation of the Intermediate Building. EFV-58
is located on the 119' elevation of the Intermediate Building just
inside the east entrance.

2. The EFW flow control valves are modulating solenoid valves that
use an increasing DC current and opposing spring pressure to
modulate the valve. Spring pressure opens the valve and solenoid
power closes the valve.

3. In automatic, the control signals to the valves are generated by
level controllers in the EFIC system.

a) The valves will be controlled by EFIC to maintain the
OTSGs at one of three setpoints based on plant conditions.

INST. NOTE: The setpoints correspond to: 1) normal OTSG low level limits; 2) a level
required to ensure natural circulation; and 3) a level required to ensure reflux boiling/

cooling under inadequate subcooling margin situations.

The inadequate subcooling margin level is intended to establish a water level in the

OTSG tubes that is high enough to create the driving head necessary to "push" coolant

over the RCP pump bowls so that it will flow to the reactor vessel.

INST. NOTE: Detailed information on the control of these valves is provided in lesson

I plan OPS-4-31, EFIC)

b) EFIC will also control the valves to limit the OTSG fill
rate. This is done to minimize overcooling of the reactor
coolant system when EFW is actuated.

Page 28 of 60
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1. 4-63 001/8/5-01/1030402004/ 069AK2.03/ 2.8/2.9/11-[2/3]1

Given the following conditions:

- The plant is at 100% power.
- SP-181, Containment Air Lock Test, is in progress on the personnel hatch.
- The ISI test engineer informs you the personnel hatch has failed its leak rate

test by leaking at a rate greater than the acceptance criteria of 22,200 SCCM.

- There are indications of leakage around the shaft of the handwheel for
operating the outer hatch.

- The inner hatch's seal is degraded to the point that the test engineer can feel air

passing by.

What are the required actions and the condition of containment integrity?

A. Verify both doors are closed and initiate repairs. Containment integrity
may not exist.

B. Verify either door is closed and initiate repairs. Containment integrity
does not exist.

VC. Evaluate overall containment leakage rate and verify one door is closed.

Containment integrity may not exist.

D. Be in Mode 3 in 6 hours; and Mode 5 in 36 hours. Containment integrity
does not exist.

Reasons:

A. Both hatch doors are inoperable; condition A of TS 3.6.2 does not apply.

B. Both hatch doors are inoperable; condition A of TS 3.6.2 does not apply.

D. An evaluation of the total leakage needs to be done and then if repairs cannot
be performed in 24 hours condition D of TS 3.6.2 should be entered.

Additional Task #s 1190302001, 1190201006; Additional K/A # 103K1.02
Unmodified Bank Question; NRC 6-97; ROTs M Final; Provide TS 3.6.2
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2.2.6 Regulatory Guide 1.163, Performance-Based Containment Leak-Test

Program

2.2.27 NEI 94-01, Industry Guideline for Implementing Performance-Based

Option of 10 CFR Part 50, Appendix J

2.2.8 ANSI/ANS-56.8-1994, Containment System Leakage Rate Testing

Requirements

2.2.9 Technical Specification References

LCO/Other
Applicable Surv. Done Requirement Surv. Freq. Mode

References During Modes During Modes Frep. Notes Note
s

3.6.2.1a 1 thru 6 1 thru 4 SP-1

3.6.2.2 1 thru 6 1 thru 4 SA

SURVEILLANCE FREQUENCY

SP-1 - In accordance with Containment Leakage Rate Testing Program

SA - Semiannual (6 months)

3.0 PERSONNEL INDOCTRINATION

3.0.1 This procedure is written to be performed by personnel certified to

at least Level 1 Leak Rate Examiner.

3.0.2 If this procedure is used to test only the air lock interlock, steps

pertaining to the leakage test are to be marked N/A.

3.0.3 If this procedure is used to test only for air lock leakage, steps

pertaining to the interlock test are to be marked N/A.

3.1 SETPOINTS

Test pressure for containment airlock test shall be between 54.2 and

54.7 psig.

3.2 DESCRIPTION

3.2.1 Air lock testing requires two to three hours to pressurize air locks

to test pressure.

SP-181 Rev. 27 Page 2



3.5.2 When the test is performed in Mode 5 or 6 and personnel are in the

RB, then some form of warning that the hatch test is in progress

must be employed. This warning may be a sign, clearance tags,

hazard tape, posted personnel or PA announcement as deemed
appropriate by the Test Conductor.

3.5.3 While under test pressure, do not, under any circumstances, leave an

air lock unattended unless both doors are closed and latched.

3.5.4 Because the test involves the use of compressed gas, only people

directly involved with the test should be allowed in the immediate

area near the air lock doors.

3.5.5 Avoid overpressurization to prevent damage to the air locks, danger

to plant personnel, and invalidation of test results.

3.5.6 Contact the Control Room before depressurizing air locks. If people

are in the Reactor Building, an announcement must be made warning

personnel to stand clear of the air lock during depressurization.

3.5.7 Only one air lock may be taken out of service at a time.

3.5.8 The equipment hatch air lock is located near the Main Steam Safety

Valve Tailpipes. A reactor trip will result in high noise in this

area. Test personnel should carry appropriate ear protection with

them at all times.

3.5.9 In order for the air locks to hold pressure, strongbacks (tiedowns)

must be installed on the inner door. Strongbacks are stored under

the floor plates of each air lock. Work requests for installing and

removing strongbacks should be prepared and submitted to the
Mechanical Shop several days in advance.

3.5.10 Air locks may be leak tested in any order.

3.5.11 Should the action range be exceeded during testing, record an as

found value prior to any maintenance activity being performed on the

air lock. Test equipment and strongbacks may be worked on to assure
they are not leaking prior to recording as found data.

3.5.12 Care should be taken when operating the handwheels that operate the

air lock doors. Excessive force could cause damage to the opening
mechanism which could jam the door and make passage impossible.

3.6 ACCEPTANCE CRITERIA

3.6.1 Leakage rate for each air lock shall be less than 22.200 SCCM.

3.6.2 Only one door in each air lock can be opened at one time for door
interlock testing.

SP-181 Rev. 27 Page 4



Containment Air Locks
3.6.2

3.6 CONTAINMENT SYSTEMS

~-f 3.6.2 Containment Air Locks

LCO 3.6.2

APPLICABILITY:

Two containment air locks shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

----------------------------NOTES------------------------------------

1. Entry and exit is permissible to perform repairs on the 
affected air lock

components or for emergencies involving personnel safety.

2. Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6.1,

"Containment," when air lock leakage results in exceeding 
the overall

containment leakage rate acceptance criteria.
…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONDITION REQUIRED ACTION COMPLETION TIME

4 r~

A. One or more
containment air locks
with one air lock door
inoperable.

------------NOTES------------
1. Required Actions A.1,

A.2, and A.3 are not
applicable if both doors
in the same air lock are
inoperable and Condition
C is entered.

2. Entry and exit is
permissible for 7 days
under administrative
controls if both air
locks are inoperable.

A.1

AND

Verify the OPERABLE
door is closed in the
affected air lock.

1 hour

(continued)
________________________________________________________________________________ 

.1

Crystal River Unit 3 3.6-3 Amendment No. 156



Containment Air Locks
3.6.2

A* ,TARIC
ALx I iulf a

CONDITION REQUIRED ACTION COMPLETION TIME

I I.

A. (continued) A. 2 Lock the OPERABLE
door closed in the
affected air lock.

24 hours

Once per 31 days

AND

A.3 Verify the OPERABLE
door is locked closed
in the affected air
lock.

i A

B. One or more
containment air locks
with containment air
lock interlock
mechanism inoperable.

------------NOTES------------
1. Required Actions B.1,

B.2, and B.3 are not
applicable if both doors
in the same air lock are
inoperable and
Condition C is entered.

2. Entry and exit of
containment is
permissible under the
control of a dedicated
individual.

B.1 Verify an OPERABLE
door is closed in the
affected air lock.

1 hour

(continued)

AND

__________________________________________________________________________________________ I

Amendment No. 149Crystal River Unit 3 3.6-4



Containment Air Locks
3.6.2

ACTIONS

CONDITION
Cc

REQUIRED ACTION CC)MPLETION TIME

I T

B. (continued) B. 2 Lock an OPERABLE door
closed in the
affected air lock.

24 hours

Once per 31 days

AND

B.3 Verify an OPERABLE
door is locked closed
in the affected air
lock.

I 1*

C. One or more
containment air locks
inoperable for reasons
other than Condition A
or B.

-------------NOTE------------
Successful performance of an
overall leakage rate test of
the affected air lock may be
used to satisfy Required
Actions C.1 and C.3 when
Condition C is entered as a
result of a failure of the
door seal leakage rate test.

C.1 Initiate action to
evaluate overall
containment leakage
rate.

AND

C.2 Verify a door is
closed in the
affected air lock.

Immediately

1 hour

24 hours

(continued)

AND

C.3 Restore air lock to
OPERABLE status.

Crystal River Unit 3 3.6-5 Amendment No. 149



Containment Air Locks
3.6.2

ACTIONS

CONDITION

a

REQUIRED ACTION

D. Required Action and
associated Completion
Time not met.

D.1 Be in MODE 3.

COMPLETION TIME

6 hours

36 hours
AND

0.2 Be in MODE 5.

I _ _ _ _ _

Crystal River Unit 3 3.6-6 Amendment No. 149



Containment Air Locks
3.6.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.1 ------------------- NOTES-------------------
1. An inoperable air lock door does not

invalidate the previous successful
performance of the overall air lock
eakage test.

2. Results shall be evaluated against
acceptance criteria of SR 3.6.1.1 in
accordance with the Containment
Leakage Rate Testing Program.

Perform required air lock leakage rate
testing in accordance with the Containment
Leakage Rate Testing Program.'

The acceptance criteria for air lock In accordance
testing are: with the

Containment
a. Overall air lock leakage rate is Leakage Rate

< 0.05 La when tested at > Pa. Testing
Program.

b. For each door, leakage rate is
< 0.01 La when tested at > 8.0 psig.

SR 3.6.2.2 -------------------NOTE--------------------
Only required to be performed when an air
lock is used for entry into containment.

Verify only one door in the air lock can be 184 days
opened at a time.

Crystal River Unit 3 3.6-7 Amendment No. 156
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1. 5-14 003/5, 9//1150102003/ G2.1 .8/3.8/3.6/ 33-[1]/

While performing EOP-09, Natural Circulation Cooldown" the Procedure Director
reaches a step in the procedure which states:

Notify PPO to energize HPI recirc to sump valves.

Which of the following describes the person who should give this direction and the
form in which the direction should be given?

A. The Procedure Director should read the entire step, including the
details, to the PPO.

B. The Procedure Director should state the task and read the step number
to the PPO.

C. The Reactor Operator should read the entire step, including the details,
to the PPO.

vD. The Reactor Operator should state the task and read the step number to
the PPO.

Reasons:

A. Steps for the in-plant personnel should be given by the RO by stating the task
and giving the in-plant operator the step and or detail number.

B. Steps for the in-plant personnel should be given by the RO.

C. The RO should state the task and give the in-plant operator the step and or
detail number.

D. Correct, steps for the in-plant personnel should be given by the RO by stating
the task and giving the in-plant operator the step and or detail number.

New question written for Sept 2000 RO and SRO exam. (3-8-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

1 9 I 11150102003 IG2.1.8 1.8 13.6 h3-[11 I I
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3.2 RESPONSIBILITIES

* MANAGER, NUCLEAR PLANT OPERATIONS (MNPO):

- Responsible for the content of this procedure and is the procedure owner.

* NUCLEAR SHIFT MANAGER (NSM):

- Ensures shift operations are conducted in accordance with this procedure.

- Recall memory items contained in Enclosure 1.

* PROCEDURE DIRECTOR:

- Directs performance of the EVENT PROCEDURES in accordance with
the guidelines delineated in this procedure.

- Recall memory items contained in Enclosure 1.

* CONTROL BOARD OPERATORS:

- Manipulate plant controls in the Control Room in accordance with
EVENT PROCEDURES.

- Provide feedback of plant conditions to shift supervision.

- Initiate a reactor trip or actuate a safety system if plant conditions are
degrading rapidly or if actuation setpoints are exceeded and no actuation
occurs.

- Communicate with PLANT OPERATORS and plant personnel.

- Recall memory items contained in Enclosure 1.

* PLANT OPERATORS:

- Operate plant systems outside the Control Room as directed by
CONTROL BOARD OPERATORS.

- Report abnormal plant conditions to Control Room personnel in a timely
manner.

* SHIFT TECHNICAL ADVISOR: [NOCS 009824]

- Report to the Control Room within 10 minutes from EVENT
PROCEDURE entry notification.

- Perform an overview and independent assessment of plant conditions
during ABNORMAL or EMERGENCY EVENTS in accordance with this
procedure.

- Recall memory items contained in Enclosure 1.

AI-505 Rev. 7 Page 5



4.2.12 Verbal Communication

* Commands are given after obtaining the CONTROL BOARD OPERATOR's
attention. The PROCEDURE DIRECTOR performs the following:

- Addresses the operator by name.

- Gives the command.

- Receives a paraphrased response that indicates the CONTROL BOARD
OPERATOR understood the command. If no response is received, then
the process is repeated.

* If a series of consecutive steps contains the same conditional statement, then it
is not necessary to restate the conditional statement for each consecutive step.

* During a series of commands being performed by one CONTROL BOARD
OPERATOR, it is not necessary to address the same CONTROL BOARD
OPERATOR by name each time when it is clearly understood that the
commands are being directed only to that CONTROL BOARD OPERATOR.

* NOTES and CAUTIONS associated with applicable steps, except those
contained in Immediate Actions, must be read aloud and receive a paraphrased
acknowledgment from the CONTROL BOARD OPERATOR(S).

- CONTROL BOARD OPERATOR(S) not involved in the procedure
evolutions are not required to acknowledge.

* Steps that the PROCEDURE DIRECTOR believes do not apply or have been
previously performed, must be read aloud or paraphrased to the CONTROL
BOARD OPERATOR(S) to reaffirm that the step is not applicable.

* Plant status statements contained in EVENT PROCEDURES are read aloud
and applicability confirmed by the CONTROL BOARD OPERATOR(S).

* Direction to PLANT OPERATORS to perform local actions contained in
EVENT PROCEDURES are made by NOTIFICATION of the task to be
performed and requesting performance of the applicable step, step detail, or
enclosure.

- It is not necessary to read the step actions to the PLANT OPERATOR.
Three-way communication is utilized to confirm correct notification.

AI-505 Rev. 7 Page 23
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1. 5-40 001/ ST-0002 51/11901020091 G2.2.13/3.6/3.8/111-[]1

Which of the following actions must be completed prior to hanging an in-plant
tagout on one of the Main Generator output breakers?

-A. A switching order from the Energy Control Center to the on-duty
Nuclear Shift Manager must be in place.

B. A grounding device must be installed on the Main Generator side of the
Main Generator output breakers.

C. The Emergency Diesel Generators must be tested and one left loaded on
a 4160V bus.

D. The Main Generator must be purged of hydrogen and filled with
nitrogen prior to work on the output breakers.

Reasons:

A. Correct, for any switching orders that involve 500 KV components a switching
order from the ECC to the on-duty NSM must be in place before hanging the
in-plant tags.

B. There is no requirement for a grounding breaker to be installed on the Main
Generator side of the Main Generator output breakers.

C. The Emergency Diesel Generators can only energize the 4160V ES buses; there
is no requirement for their testing and one being placed in service.

D. The Main Generator would only be purged of hydrogen if work was to directly
be done on the Main Generator, not to the output breakers.

NRC 11-93; ROTs M - T6B; Provide CP-115A; Unmodified bank question (5-40 #5)
for Sept 2000 RO and SRO exam. (3-14-2000 mg)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import InitiaVRe Syste
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ENCLOSURE 6
(Page 1 of 2)

ELECTRICAL ISOLATION REQUIREMENTS

1. Work on live circuits (> 50 volts) is allowed only if proper consideration has been
given to the potential for electric shock and the loss of Safety-Related equipment, and
requires permission from the NSM and Crew Manager. Follow the requirements of AI-610.
Electrical Safety. when working on live circuits. ENOCS 98021]

2. When tagging breakers:

Refer to OP-703, Plant Distribution System, for instructions on how to properly
rack in/out 480, 4160, or 6900 volt breakers.

* For 480 volt MCC breakers:
For downstream work only. lock the breaker in the "Lock/Reset" or
"Off/Lock Reset" position. Hana the tag on the breaker handle.

- For cubicle work only. tag the breaker "Off." Hang the tan on the cubicle
door. A DANGER tan hung on a cubicle door is not intended to prevent opening
the door for inspection, cleaning, maintenance, or removal of the breaker.

- For concurrent downstream and cubicle work. an evaluation of the appropriate
tagging methods, such as DANGER tagging overloads removed and control
switches. is required.

* For DC Distribution Panel (DPDP) switches. lock the switch in the "Off" position.
- When a DPDP switch is tagged "Locked Off". the cubicle door may be opened for

inspections or cleaning. This is an approved exception to the requirements
of this procedure for not manipulating a DANGER tagged component.

For 480 volt bus, Control Rod Drive Switchgear. 4160 volt, and 6900 volt breakers:
- Rack out the breaker to the disconnect position. The required position on

the tan is "Racked Out." The "test" position is not considered to be
"Racked Out."

- Hang all breaker tans on the cubicle door.
- For 4160 volt and 6900 volt breakers, tag the control power knife switch when

it is needed to provide adequate isolation.
- DANGER tags hung on cubicle doors are not intended to prevent opening the

door for inspection. cleaning. or removal of the breaker for maintenance.
unless the reguired position on the tag does not allow this CDoor Closed.
Breaker Installed. etc.). Breakers may be placed into a cubicle with a
DANGER tan on the door as lona as no racking in of the breaker is performed.

- If a breaker requires removal from a 4160/6900 volt cubicle to install a
grounding device, then tan the grounding device, on the device itself. once
it is installed. The required position is "Grounding Device Installed."

- When tagging 4160 volt or 6900 volt breakers for testina purposes AND no
electrical or mechanical isolation is required for personnel protection, then
tagging the breaker in the "Racked Out" position is not required.

* Operations personnel shall not remove any breaker from its cubicle, except in an
emergency.

* Taggina a breaker outside of a cubicle is only to be done when a breaker is faulty
or damaged, and requires specific NSM approval.

3. DANGER tag grounding breakers and mechanical grounds to ensure ground removal.

CP-11SA Rev. 2 Page 28



ENCLOSURE 6
(Page 2 of 2)

ELECTRICAL ISOLATION REQUIREMENTS

4. For switching orders that involve 500KV or 230 KV components:

* Perform all operations of Switchyard components under a switching order issued by
the Energv Control Center.

* A switching order from the Energy Control Center to the on-duty NSM or designee (by

name) must be in place before hanging the in-plant tags.
* Do not place Operations DANGER tags on 500KV or 230KV components, including

grounds.
* Place the Switching Order number and date in the "Special Instructions" section of

the in-plant tagout.
* Release all in-plant tags before the NSM gives up his/her switching order on the

Switchyard components.

5. When tagging temporary power, tag only the in-plant feeder breaker supplying the
temporary power. Do not tag any downstream temporary switches/breakers unless
specifically requested by the tagout requestor.

CP-11SA Rev. 2 Page 29 (LAST PAGE)
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* When tagging valves: (conunuO
- Do not use

"'Target Rock-type valves or check valves as boundaries unless MNPO reviews for failure consequences
. throttle valves for system isolation unless approved by NSM

- tag handwheels on motor or pneumatically operated valves, unless NSM exempts

echanical Isolation Requirements (continued)

* When tagging air-operated valves:
- fail-closed air operated valves are discouraged from use as tagout

* if used, isolate and vent the motive air
- use of air operated valves failing open or as-is upon loss of air is highly discouraged from use as tagout

v if used, gag closed, isolate and vent, and place DANGER tag
3 if gagging is not possible, the MNPO determines appropriate measures

Mechanical Isolation Requirements
* When tagging valves:

- Do NOT seat MOVs with valve wrench
where MOVs are seated or backseated by hand, move the valve off their seat/backseat
before attempting to reposition valve with motor

• if safety system valve is seatedbackseated, declare inoperable until motor operation is demonstrated
• N/A restoration positions on MOV handwheel tag

Electrical Isolation Requirements (Continued)

* When tagging breakers: (cot.u. d
- refer to OP-703 for racking in/out 480, 4160, or 6900 volt breakers

lock red tagged 480V MCC breakers in "Off' or "Lock/Reset" or "Off/Lock Reset"
position except where access to cubicle is requested

- do NOT use DANGER Tags on handle for 480 volt MCC breaker cubicle work
* evaluate appropriate methods for downstream work

Electrical Isolation Requirements (Contiued)

* When tagging breakers: (c.Mkw.m

- rack out 480 volt buss, CRD switchgear breakers, and 4160/6900 volt breakers to disconnect position
* required position on tag is 'Racked Out

- tag breaker cubicle and control power knife switch for 4160/6900 volt breaker
- Operations personnel do not remove any breaker from its cubicle, except in an emergency

Electrical Isolation Requirements (continued)

* When tagging breakers: (Coninued
- If removing 4160/6900 volt breaker from cubicle to install grounding device, tag the grounding device once it is installed

o required position is 'Grounding Device Installed'
- Tagging of breakers outside a cubicle is only done when breaker is faulty or damaged and requires NSM approval

Electrical Isolation Requirements (continued)
* When tagging breakers:

- Hang tags on cubicle door for all 480 volt bus and 4160/6900 volt breakers
- DANGER tags on cubicle doors are not intended to prevent opening of the door for:

• inspection
* cleaning
* breaker maintenance, unless the required tag position does not allow

- this is an approved exception to manipulating a DANGER tagged component
Electrical Isolation Requirements (contiued)

* DANGER tag grounding breakers and mechanical grounds to ensure removal
* When tagging temporary power, tag only the in-plant feeder breaker supplying the temporary power

- do not tag any downstream temporary switches/breakers unless requested

Electrical Isolation Requirements
* For Switching Orders involving 230 or 500 KV components:

- require Switching Orders and a Tagout

Print Reading
mnTo properly prepare a Tagout
the Clearance Desk Operator and Work Package Holder ensure the identification of

'iropriate boundaries and components are positioned and tagged
mm ary (Cotiflued)

* Personal DANGER Tag Program
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- explain specific cautions in 'Special Instructions' and
- enter N for 'Allow Remote Sign-in?"

Standard Tagout
\ tagout used for periodic maintenance with prior review and approval and only
Squires a single licensed operator review before authorization

V-oeneration, Approval, and Hardcopy File
* Generate and approve Standard Tagouts as follows:

- two licensed operators review to ensure adequacy for work
- one licensed SRO reviews and approves

load approved tagout into ECO program and maintain hardcopy in file with required

reviews/approvals and current procedures and drawings used to verify tagout

Standard Tagout with New Number
* If using an approved Standard Tagout with a new tagout number,

- only one licensed operator reviews for adequacy before authorization
- enter 'Standard Tagout' on 'Reviewed By"

if the procedures or drawings used to prepare the tagout are not the same as the

current procedures or drawings, the tagout is reapproved before use

Component Restoration Bounding a System(s)
* Use applicable procedure valve lineups for restoration of components bounding a system or systems for

outage work
- do not list as N/A tags and
- enter a note under 'Special Instructions'

Preparation of an Operations DANGER Tagout By Preparer (Continue)

* Tagout Preparer reviews:
- applicable work documents
- system drawings/prints
- procedures

* Use controlled and approved documentation
If previous tagouts referenced:

perform a review of the boundaries for adequacy

-Preparation of an Operations DANGER TagoutWith Complex Electrical Tagouts
* For complex electrical tagouts or situations where prints are inadequate or not available, the Tagout

Preparer:
- goes to the field to determine appropriate components to tag or
- discusses with the shop exactly what is to be tagged and required position

* annotates in 'Special Instruction.i tagout boundaries are questionable and work is considered energized until proven otherwise

Preparation of an Operations DANGER Tagout Boundaries
* When choosing boundaries, use requirements listed in:

- General Instructions
- Enclosure 5, Mechanical Isolation Requirements and Enclosure 6, Electrical Isolation Requirements

* Tag components in the Fail-Safe condition, whenever possible
- condition the component would fail if all motive power were removed

Operating Experience (Coatinud

* PC97-5914, Arcing During Clearance Restoration on TSC Diesel due to Mispositioned Switch
- found diesel toggle control switch not in position specified by clearance
- red tag had pulled loose during maintenance
- mechanics reported condition to Operations

Operating Experience
* PC97-5914

- root cause was human error
* poor work practices by maintenance personnel led to accidental mispositioning and pulling loose the tag
*failure of the CNO and SSOD to aggressively follow-up and resolve the clearance concern, once reported by the MMOD

Operations DANGER Tagout Use
n'o use Control Board tags for operator awareness

'-Jo NOT use Control Board tags as a sole isolation point for establishing a boundary

* Local or remote Control Switch tags have a required position of 'Do Not Operate"
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* If the DANGER tag is missing, damaged or has fallen off a component, then:
- inform all active Work Package Holders and stop work under the tagout
- use additions to authorized tagout or partial release method, as applicable, to rehang the tag(s)

v enter a note on the form annotating the circumstances and
vWork Package Holder approval for Partial Release is not required

'., DO and. Delay of Auditing Requirements for Operations DANGERTagouts
* Clearance Desk Operator verifies weekly using the ECO program:

- all active tagouts are on hand and
- restores any tagouts without open work requests, unless future work is planned

* Delay of audit
- MNPO may delay during prolonged or refueling outages
- must perform before entry into Mode 4

Time and Type of Verification for Auditing of Operations DANGERTagouts
* Operations personnel audit tagouts remaining active for >30 days at least once every quarter
* Visual verification

- tagout completeness
- tags are legible, accurate, and complete and securely attached to the proper equipment
- the position of equipment or plant condition exists

Discrepancies and Completion of Audits for Operations DANGERTagouts
* For identified discrepancies:

- initiate a precursor card and
- notify the Nuclear Shift Manager

* Upon completion of audit:
- Operator indicates by signature and date below last WRIDoc # entry

Auditing Requirements for Reactor Building and High Radiation Areas
mAudits of tags in Reactor Building during Modes I and 2 orvalves in High Radiation Areas is not

required
- Operator notes each case

* If entry is made into the RB or High Radiation Areas and damaged tags are found,
- notify the CDO and
- place an entry on the Tagging Order

'-,fidustry Event (con&kd)
* OE8875, Inadequate Tagout Creates the Potential for Electrical Shock(o3/24/98

- C&l technicians replacing area temperature controller unexpectedly discovered voltage
- two previous voltage checks indicated no power was present
- before relanding the lifted leads, an additional check indicated voltage

Industry Event (ctntud)

* OE8875, Inadequate Tagout Creates the Potential for Electrical Shock
- discovered power was coming from equipment sharing the same neutral path
- tagout did not provide sufficient component isolation

Industry Event
* OE8875, Inadequate Tagout Creates the Potential for Electrical Shock

- Lesson Learned
* often daisy chained configurations involve one power supply feeding multiple components which share a common neutral path

determine an appropriate methodology to ensure the cause and effect of working on
daisy chained components to prevent similar event
Electrical Isolation- Requirements (contnu)

* For Switching Orders involving 230 or 500 KV components: (camuek
- perform all operations of switchyard components under a Switching Order
- ensure Switching Order issued to the NSM or designee is in place before hanging in-plant tags

Electrical Isolation Requirements
* For Switching Orders involving 230 or 500 KV components:

- do NOT place Operations DANGER tags on 230 or 500KV components including grounds
- enter the Switching Order number and date in 'Special Instructions
- release all in-plant tags before the NSM releases the Switching Order

Immary (Conwwed)

-t'Operations DANGER Tag Program
- Purpose
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Monday, June 26, 2000 @ 05:51 PM XXXO.BNK Page: 1

1. 5-103 001/ 9 l 1/1501020041 G2.1.231 3.91 4.01 33-[2311

Which of the following is the order in which the Main Feedwater system is placed
in service during a Plant Heatup (OP-202)?

A. 1. Long cycle clean-up is completed with the Feedwater Booster Pumps.

2. Main Feedwater Pumps are placed on turning gear.
3. The Start-up Feedwater Block Valves are opened.

4. One Main Feedwater Pump is started.

B. 1. Main Feedwater Pumps are placed on turning gear.
2. Long cycle clean-up is completed with the Feedwater Booster Pumps.
3. One Main Feedwater Pump is started.

4. The Start-up Feedwater Block Valves are opened.

C. 1. Main Feedwater Pumps are placed on turning gear.
2. The Start-up Feedwater Block Valves are opened.
3. Long cycle clean-up is completed with the Feedwater Booster Pumps.
4. One Main Feedwater Pump is started.

vD. 1. Main Feedwater Pumps are placed on turning gear.
2. Long cycle clean-up is completed with the Feedwater Booster Pumps.
3. The Start-up Feedwater Block Valves are opened.

4. One Main Feedwater Pump is started.
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1. 5-103 001/ 9/ /1150102004/ G2.1.23/ 3.9/ 4.0133-[213]1

Reasons:

A. Feedwater Booster Pumps are not placed in service prior to drawing a vacuum
in the condenser. Main Feedwater Pumps are placed on turning gear prior to

drawing a vacuum in the condenser. Steps 1 and 2 are reversed.

B. Startup Feedwater Block Valves are opened prior to starting the Main
Feedwater Pump so that the feedwater lines can be warmed when the bypass

valves around the Startup Feedwater Control Valves are opened. Steps 3 and 4

are reversed.

C. The Feedwater Booster Pumps are started before the Startup Feedwater Block
Valves are opened. The Booster Pumps are needed for cycle cleanup. The
Startup Feedwater Block Valves are not opened until the feedwater is ready to
be admitted to the OTSG. Steps 2 and 3 are reversed.

D. Correct, the Main Feedwater Pumps are placed on turning gear prior to
drawing a Condenser vacuum. Once vacuum is established the Feedwater
Booster Pumps are started to support cleanup. When the lines are ready to be
warmed-up and feedwater supplied to the OTSG the Startup Feedwater Block

'I Valves are opened. Finally one Main Feedwater Pump is started, after the line
is warm.

New question written for Sept 2000 RO and SRO exam. (3-9-2000 mg)
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COURSE: OPERATIONS AND ADMMISTRATION

LESSON: OP-202, PLANT HEATUP

1-1.0 PURPOSE

OP-202, Plant Heatup, heats the plant from Cold Shutdown to 5350F (Mode 5 to
Mode 3).

1-2.0 LIMITS AND PRECAUTIONS

See current revision of OP-202, Plant Heatup, for list of Limits and Precautions
along with their bases.

1-3.0 PROCEDURE OVERVIEW

A. During the plant heatup the following major activities are accomplished or
in progress prior to the Reactor Coolant (RCS) exceeding 100 psig and
130'F. (Numbering does not indicate procedural order.)

1. DH system placed on purification
2. Penetration cooling placed into service
3. CRDM cooling established
4. CW system placed into operation
5. SC system placed into operation
6. Main Turbine and MFWP Lube Oil system placed into operation
7. Main Turbine and MFWP placed on turning gearCondensate

system placed into operation and placed on short cycle cleanup
9. Gland Water system placed into operation
10. Gland Sealing Steam applied to the Main Turbine and MFWP's
11. Generator Seal oil system placed into service
12. Generator filled with H2
13. Condenser Vacuum drawnFW Booster pumps placed into

operation on long cycle cleanup
15. Pressurizer Bubble drawn
16. MU&P system prepared for operation

B. During the section of OP-202 that heats the RCS to < 2001F, the following
major activities are performed:

1. RCS <100 psig and <1301F
a) DH purification isolated.
b) SP-422 established

2. RCS 140-150 psig and < 1800F

Page 6 of 9
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: OP-202, PLANT HEATUP

a) MU&P placed into service

3. RCS < 200 psig and < 180'F
a) RCP seal injection and seal return established
b) MSIVs opened
c) TBV isolation valves opened (MSV-53 & 54)
d) ASV-5 stroke test performed.
e) TBV stroke test performed.

4. RCS < 220 psig and < 180'F
a) Startup Feedwater Block Valves opened
b) FWV-155 & 156 throttled open to 32 gpm
c) OTSG blowdown to condenser established
d) RCS Spray Isolation Valve alignment verified
e) AHF-IA & iC operations checked
f) CRDM fans operation checked
g) MSV-55 and 56 opened
h) EFP-3 returned to operable status

5. RCS pressure and temperature within OP-103B curves for
simultaneous operation of RCPs and DH
a) RCP breakers tested in the "Test" position
b) RCP breakers racked in
c) DHP-1A shutdown and DH systems returned to ES standby
d) EFIC RCP Bypass Reset
e) BS system returned to ES standby
f) MUT H2 blanket established
g) Main FW isolation trip switches checked

C. During the section of OP-202 that heats the RCS to < 2800F, the following
major activities are performed:

1. RCS pressure < NDT and temperature 200°F
a) MODE 4 declared

2. RCS < 415 psig and < 240°F.
a) RCS total gas checked
b) CFT chemistry checked
c) OTSG blowdown via sample lines established

3. RCS >250 psig but <415 psig and >235°F but < 270°F
a) Start 3rd RCP
b) ADV Isolation Valves opened

Page 7 of 9
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: OP-202, PLANT IEATUP

c) OTSG level lowered to LLL and opened S/U control valves
placed in Auto

d) EFV-11, 14, 32, 33 open and placed in auto
e) PORV removed from Low Pressure setpoint after RCS >

267.50F (LTOPS)

4. RCS > 400 psig but < 500 psig and 2710F - 2790F
a) MU&P returned to ES status (OP-209 clearance pulled)
b) MS Header pressure setpoint checked

D. During the section of OP-202 that heats the RCS to 5350F, the following
major activities are performed:

1. RCS 28 0°F
a) Mode 3 declared

2. RCS < 4000 F
a) Steam blanket established on DFT
b) Secondary chemistry checked sat

3. OTSGs >200 psig but <350 psig
a) Start one MFWP (Note: the FWPs have warmup

requirements so it is best to start actions as soon as 200 psig
reached.)

4. RCS 500 psig - 550 psig
a) PORV operability test performed

5. RCS 650 psig - 700 psig
a) LPI returned to ES standby

6. RCS 715 psig - 750 psig
a) CFV-5 & 6 opened

7. RCS 900 psig - 1000 psig
a) LPI "Channel Function Enable" light verified lit
b) Minimum makeup flow >15 gpm checked

8. RCS > 465°F
a) RCP pump power monitors bypassed
b) 4th RCP started
c) RCP pump power monitors bypassed removed

9. RCS 1650 psig to 1750 psig

Page 8 of 9
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: OP-202, PLANT HIEATUP

a) BPI removed from Bypass

10. RCS 1725 psig to 1775 psig
a) Heatup stopped
b) CRDMs inserted
c) Rx Tripped

11. RCS 1800 psig to 1900 psig
a) HPI "Channel Function Enable Lights" verified lit

12. RCS <1900 psig
a) Shutdown Bypass removed
b) RPS reset
c) RX reset
d) Group 1 rod withdrawn
e) Plant heatup continued

13. >600 psig OTSG pressure
a) FW valves positions verified
b) MSV-130 & 148 can no longer be open at the same time
c) SUV-10 & 11 can no longer be open at the same time

14. OTSG 740 psig
a) Ensure EFIC MSLI and MEWI not bypassed and

pushbutton continuity check performed

15. RCS 2150 psig and > 5250F

16. Final RCS boron concentration established

Page 9 of 9
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4.2 PREPARING FOR HEATUP (CAT. 1)

ACTIONS | DETAILS

4.2.1 ENSURE at least two (2) o _ CWP-1A

Circulating Water Pumps o _ CWP-1B

are operating o _ CWP-1C
o CWP-1D

Initial/Date

4.2.2 BEGIN warmup of the o PERFORM applicable steps of

Auxiliary Steam line from OP-606, Startup

Units 1 and 2 to ASV-16

Initial/Date

4.2.3 ENSURE the SC System is in o REFER to OP-410, Secondary

service Services Closed Cycle Cooling
System

Initial/Date

4.2.4 PREPARE the Main Turbine 1 PERFORM OP-602, Seal Oil

for drawing a vacuum Startup
2 PERFORM OP-602, Turbine

Lube Oil System Startup and
PLACE the turbine on
turning gear

3 PERFORM OP-608, Gland Steam
Main Turbine valve lineup

Initial/Date

4.2.5 PREPARE MFWPs for drawing
a vacuum

o _ PLACE MFWPs on turning gear
per OP-605, Main FWP
Operation (Startup)

o _ PERFORM Gland Steam and
turbine drain valve
alignments per OP-605, Main
FWP Operation (Startup)

Initial/Date

OP-202 Rev. 115 Page 22



4.2 PREPARING FOR HEATUP (CAT. 1) (Cont'd)

ACTIONS DETAILS

4.2.16 WHEN the FW system is a PERFORM OP-605, Long Cycle
filled and vented, Cleanup
THEN START long cycle
cleanup of FW System

Initial/Date

4.2.17 NOTIFY Chemistry Section o /
to begin long cycle Chemist Notified Date Time
cleanup sampling of
feedwater in preparation
for feeding OTSGs

Initial/Date

4.2.18 ENSURE the Main Electrical o REFER to OP-701, Operation of the
Generator is filled with Main Electrical Generator Systems
required amount of
hydrogen

Initial/Date

4.2.19 IF a nitrogen bubble
exists in the Pressurizer,
THEN ESTABLISH a
Pressurizer steam bubble

o PERFORM OP-305, Normal
Pressurizer Startup

Initial/Date

OP-202 Rev. 115 Page 26



4.3 RC HEATUP TO < 2000F (CAT. 1) (Cont'd)

ACTIONS DETAILS

4.3.17 MAINTAIN RCS temperature The following evolutions will be
sufficiently low prior to performed after start of RCPs
start of the RCPs, to o RCS final venting
allow completion of the o Placing Decay Heat in ES standby
required actions before o Placing Building Spray in ES
entering Mode 4 standby

Initial/Date

4.3.18 IF RCS venting is o RCS venting is not required if
required, Mode 5 conditions were maintained
THEN VENT the CRDs and hot and the RCS and Makeup systems
legs prior to starting were not drained down
RCPs o PERFORM OP-301, Additional

Venting of RCS

Initial/Date

NOTE: OTSG drain blowdown may be used to aid in level and
Chemistry control.

4.3.19 VERIFY feedwater Chemistry o PPB, Dissolved 02
is acceptable for feeding (< 100 PPB)
OTSGs o PPB, Total Fe (< 100 PPB)

o umho/cm, Cation
conductivity (< 1.0
umho/cm,)

o REFER to CP-138, Secondary Water
Chemistry Program Guidelines, if
Feedwater limits cannot be
maintained

o / /

Chemist Name Date Time

Initial/Date

4.3.20 OPEN startup
Block Valves
the RCS to <

Feedwater
while heating
1800F

o FWV-36
0 _ FWV-33

Initial/Date

OP-202 Rev. 115 Page 32



4.5S RC HEATUP TO 5350F (CAT. 1) (Cont'd)

ACTIONS I DETAILS

4.5.11 WHEN OTSG pressure is o REFER to OP-605, Feedwater System

> 200 PSIG, o 30 Minute warm-up is required
THEN START one MFWP
[NOCS 040254]

Initial/Date

4.5.12 IF desired to secure Long 1. CLOSE SUV-9
Cycle Cleanup, 2. CLOSE SUV-7
THEN ENSURE secondary 3. CLOSE SUV-10
chemistry is satisfactory 4. CLOSE SUV-11
and PERFORM the following: 5. MONITOR FW Booster Pumps

for abnormal vibrations

Initial/Date

4.5.13 SELECT SS1 switch for RCPs REACTOR COOLANT PUMP POWER MONITOR-1

to BYPASS on both REACTOR o 1"A" RCP to BYPASS

COOLANT PUMP POWER o 1"B" RCP to BYPASS
MONITORS prior to start of o 1"C" RCP to BYPASS
4th RCP 0 1"D" RCP to BYPASS

REACTOR COOLANT PUMP POWER MONITOR-2
o 1"A" RCP to BYPASS
o 1"B" RCP to BYPASS
o 1"C" RCP to BYPASS
o 1"D" RCP to BYPASS

Initial/Date

4.5.14 WHEN RCS temperature is
> 4650 F (Tc) and RCP
interlock clears,
THEN START fourth RCP

o REFER to OP-302, Reactor-Coolant
Pump Operation

Initial/Date

OP-202 Rev. 115 Page 58
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1. 5-10 00113/1150102008/ 003AK1 .07/ 3.1/ 3.9/ 33-111

While operating at 100% power the operating crew discovers that Group 6 Rod 1 is

untrippable. Calculations show that shutdown margin is greater than 1%. What

would be the affect on shutdown margin if Group 6 Rod 2 were to drop fully into

the core?

A. The negative reactivity from the dropped rod may be used to offset the
reactivity of the untrippable rod. Shutdown margin will be the same
value as if all rods are operable and aligned.

,B. Because Group 6 Rod 2 is inoperable per ITS but because it is fully
inserted, it may be considered operable for shutdown margin purposes.
Shutdown margin is not changed because of the dropped rod.

C. Group 6 Rod 2 must be declared inoperable and shutdown margin must
be reduced by the worth of that control rod.

D. Group 6 Rod 2 must be declared inoperable but because the rod is fully
inserted, shutdown margin is increased by the worth of this rod.

Reasons:

A. A fully inserted rod is performing its function of adding negative core
reactivity but this negative reactivity cannot be used to offset the stuck
rod worth of an untrippable rod because the negative reactivity of the
dropped rod is already assumed to be present in the shutdown margin
calculation performed for the stuck rod.

B. Correct Answer. A fully inserted rod is performing its function of adding
negative core reactivity as assumed in the shutdown margin calculation.

C. The dropped control rod is inoperable but shutdown margin calculations
already take credit for the negative reactivity inserted by this rod and
therefore should not be increased or decreased because the rod is
inserted.

D. The dropped control rod is inoperable but shutdown margin calculations
already take credit for the negative reactivity inserted by this rod and
therefore should not be increased or decreased because the rod is
inserted.
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3.2.5 Curve 10 of OP-103C, Fuel Reactivity Worth Versus Cycle Lifetime 
at

HFP, includes Group 8 worth at the HFP nominal position. Since the

plant is operated at, or near, this HFP nominal position during

steady state operation, no additional compensation for Group 8 worth

is required. If for some reason Group 8 is not near its HFP nominal

position, the reactivity balance could be slightly in error.

However, the group would not be significantly away from its HFP

nominal position unless the plant was in a transient. Under

transient conditions, additional error is injected into many of the

curves. The maximum possible error induced would be the difference

in worth between the HFP nominal position and 100% wd. Group 8

position in Step 5b of Enclosure 2 is recorded simply to assist

Reactor Engineering in long term trending of reactivity parameters.

3.2.6 A rod that is inoperable but is fully inserted is considered

operable for the purposes of shutdown margin or shutdown value

calculations since it is performing its function of adding negative

core reactivity. Therefore, for this case, use Curve 18 of OP-103C

in Enclosures 1 and 1A.

3.2.7 A rod that is stuck only partially inserted or fully withdrawn is

considered inoperable for the purposes of shutdown calculations 
and

achieving actual shutdown. Therefore, for this case, use Curve 19

of OP-103C in Enclosures 1 and 1A.

3.2.8 Section 4.4 provides a shutdown value calculation (using

Enclosure 4). Basically, the calculation takes the shutdown margin

calculation which assumes the stuck rod is out and then, after

verifying there are no stuck rods, increases the shutdown value by

the worth of the stuck rod. Then, the worth of the rod bank to be

withdrawn is subtracted.

o Step 7 of Enclosure 4 multiplies the Stuck Rod Worth (SRW) by

0.90 and Step 9 multiplies the Withdrawn Rod Group Worth by

1.10. In both cases this is to take into account the 10%

uncertainty in rod worth. The SRW increases the shutdown value

therefore decreasing its worth by 10% is conservative. The

Withdrawn Worth decreases the shutdown value so an increase in

its worth is conservative.

o Step 11 of Enclosure 4 compares the shutdown value calculated to

-1.5% A k/k, not -1.0% A k/k. This is again for conservatism.

SP-421 Rev. 50 Page 4
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1. 4-31 001/2//01905020021 035K4.01/3.6/3.8/33-[2/3]1

Following an overcooling accident the following conditions exist:

- EFIC has actuated and EFW is the only FW source to the OTSGs
-"A" OTSG level is 14".
-T"A" OTSG pressure is 400 psig.
- "B" OTSG level is 32".
- "B" OTSG pressure is 900 psig.
- RCS pressure is 1900 psig
- RCP-1A is shutdown.

Which of the following describes how EFIC will control the fill rate for "A" OTSG?

vA. EFIC will attempt to fill the "A" OTSG as quickly as possible (no rate
limit) until Low Level Limit conditions are established.

B. EFIC will attempt to fill the "A" OTSG as quickly as possible (no rate
limit) until OTSG pressure is above 600 psig.

C. EFIC will raise the level in "A" OTSG at a rate between 2" and 8" per
minute based on OTSG pressure.

D. EFIC will raise the level in "A" OTSG at a rate between 2" and 8" per
minute based on RCS cooldown rate.

Reasons:

A. Correct: The "A" OTSG is has no rate limit restriction other than the
cavitating venturis because the level is below LLL and at least one RCP is
running.

B. The "A" OTSG is has no rate limit restriction other than the
cavitating venturis because the level is below LLL and at least one RCP is
running. However, this control method does not end based on OTSG pressure
It will continue until Low Level Limits are established or all RCPs are
shutdown.

C. Below Low Level Limits with RCPs in operation the 2"-8" ramp rate is not in
effect.

D. Below Low Level Limits with RCPs in operation the 2"-8" ramp rate is not in
effect.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

* An EFIC channel will trip if a monitored parameter exceeds its trip
setpoint or a digital trip signal (RPS) is received.

* Each channel supplies a trip signal to one of the trip buses in both of
the EFIC trip modules.

* Both trip bus relays in a trip module must trip to generate an actuation
signal from the module.

* The trip signals to the modules are arranged in a l-out-of-2 taken
twice logic. Only specific channel combinations will result in a full
EFIC actuation.

* HPI trip signals are input directly to the trip modules. Both HPI trains
must actuate to actuate EFIC

D. SYSTEM CONTROL FUNCTIONS

EFW Flow Control Valve Operation (Figure 6, Figure 7)

a) When the EFIC/EFW systems are in their normal standby
mode of operation, the EFW flow control valves are fully
open due to the following conditions:

1) The control signals to the valves are blocked.

2) An open bias signal is applied to each valve control
circuit.

* The open bias signal is applied to ensure a
valve control failure will result in an open
valve. The bias signal is removed on an
actuation.

b) When EFW is actuated, the resulting Vector Enable signals
from the EFW trip modules are applied to Latch-in Trip
Modules EF-100/200-ZY.

1) A second (digital) input is applied to the modules
from flow switches that actuate when EFW flow
exceeds 10% (100 gpm). These flow signals will
result in the control signals being released
regardless of whether or not the system is actuated.

c) The two inputs (Vector Enable and Flow >10%) form an
OR logic. If either of these conditions exist, the trip bus 1
and trip bus 2 relays in the Latch-in Trip Module are

Page 17 of 62
Rev. 0OPS-4-31-LP



COURSE: SYSTEMS TECHNOLOGY

LESSON: EMERGENCY FW INITIATION AND CONTROL SYSTEM

energized and the resulting Control Enable signal causes
the associated control modules to begin controlling valve
position.

d) The Latch-in Trip Modules are located in the Channel A
and B EFIC cabinets. Each trip bus enables one of the
EFW system flow control valves.

1) Channel A Bus 1 enables EFV-58

2) Channel A Bus 2 enables EFV-57

3) Channel B Bus 1 enables EFV-56

4) Channel B Bus 2 enables EFV-55

e) Once a Latch-in Trip Module is tripped the signal will be
locked in until the module is manually reset. Reset requires
the following conditions to be met:

1) The EFW actuation has been reset (Vector Enable
cleared),

2) EFW flow is less than 10%, and

3) A reset is performed in the "A" and "B" EFIC
cabinets (Latch-in Trip Module is cleared).

f) If the reset is not performed, the EFW control valves will
continue to respond to steam generator level changes even
after the EFW system is placed in standby.

g) Manual control of the EFW flow control valves can be
accomplished at any time by taking the flow control valve
hand/auto stations to MANUAL. The rest of the system
does not have to be placed in manual in order to establish
manual control of the flow control valves. This feature is
unique to the flow control valves.

1) If the control valves HWA stations are not in AUTO
when an actuation occurs the EFW actuation will be
transfer the valves to AUTO. This will not occur
again until EFIC has been restored and the Latch-in
Trip module has been reset.

Page 18 of 62
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h) In auto, the flow control valves will maintain the OTSG
levels at one of three setpoints.

1) The low level limit setpoint corresponds to a level
30" above the lower tubesheet.

* This corresponds to an indicated level of
24", since the bottom taps for the low range
level instruments are located 6" above the
tubesheet.

* The pushbutton level setpoint selector
switches on the PSA section of the Main
Control Board are labeled LLL.

2) The natural circulation and inadequate subcooling
margin (ISCM) setpoints include instrument string
loop error inaccuracies.

* The natural circulation setpoint is 301
inches, or &68% on the high range level
indication.

* The ISCM setpoint is 350 inches, or #85%
on the high range level indication.

3) The OTSG level setpoint to be maintained is
automatically determined by level control modules
located in the "A" and "B" cabinets.

* The level control modules in the "A" cabinet
control flow from the "A" EFW train to the
"A" and "B" OTSGs.

-* The modules in the "B" cabinet control flow
from the "B" EFW train to the "A" and "B"
OTSGs.

4) If EFW is actuated and at least 1 RC pump is
running, the system will control OTSG level at
approximately 30 inches.
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* This control setpoint is completely separate
from the ICS low level limits.

* There are no rate limits associated with the
low level limit control as long as > 1 RCP is
in operation.

5) If no RC pumps are running the control module will
select a setpoint of 68% on the EFIC high range
instrument.

6) If EFW is initiated with no RCPs running and a
condition develops that requires the OTSG levels to
be raised to the ISCM setpoint of 85%, the
operator must manually select the ISCM setpoint
using the appropriate pushbutton level selectors.

7) With no RCPs running, the operator may manually
select between the natural circulation and ISCM
level setpoints as conditions warrant; however, if an
RCP is started, the system will automatically select
the low level limit setpoint.

2. Rate Limited Follower

a) The level control modules also have a ramp rate function
that controls the rate of OTSG level increase between 2 and
8 inches per minute.

b) The actual ramp rate is determined by OTSG outlet
pressure. When pressure is at 800 psig, which is the low
end of the control band, a ramp rate of 2 inches per minute
will be selected.

c) For higher steam pressures the ramp rate will be
proportionally higher up to a maximum of 8 inches per
minute when steam pressure is 1050 psig or greater.

d) When a decrease in level setpoint is selected, the controller
reduces the setpoint at 200 inches per minute.

e) These level rate limits may be defeated by taking the
control valve hand/auto stations to hand.

Page 20 of 62
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f) The rate limit circuit does not directly control the flowrate
of EFW entering the OTSGs, or always restrict the rate of
level increase to within the prescribed band. Several factors
affect the ability of the rate limiter to control flow:

1) The rate limiter does not directly control flowrate
because it does not take into account boiloff.
Boiloff will result in the need for additional flow to
compensate for inventory loss from the OTSGs.
The result is that flows into the OTSGs can be
higher than those required to just raise level.

2) There is a 12 inch bias applied to the rate limiter
circuit when RCPs are secured. This is to initially
generate an error signal so that an increase in level
will begin. The bias contributes to an increased
error signal and resulting flow rates greater than
those required by the rate limiter to raise level.

3) The responsiveness of the rate limiter to a reduction
in OTSG pressure must also be considered. It
would seem that as pressure decreased toward the
800 psig setpoint EFIC would reduce the fill rate
setpoint simultaneously, but this may not be the
case. If pressure is decreasing while level is
ramping up to setpoint, the response of the system
to the reduction in pressure may be slowed, held up
by the 12 inch bias. The system will respond
satisfactorily to pressure reductions over a period of
minutes, but the response will not be instantaneous.
During periods of very low decay heat levels this
slow response may result in overcooling the RCS.

g) When the operator chooses manual control of the control
valves, raises level to a new point, and then returns control
to automatic, the rate limited follower will re-align to
"match" the actual level to the setpoint. In other words, if
the operator takes manual control of a control valve and
changes level, then returns the valve to automatic, the rate
limited follower should be matched with the current level
and begin providing a 2" - 8" per minute ramp rate from
this level based on OTSG pressure.
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h) The rate limiter is only in the control circuit when RCPs are
secured, and it only modifies the demand setting. If RCPs
are running, the low level limit setpoint is selected, and no
rate of change limit is applied.

3. Integrator Windup

a) The EFW control valves are normally maintained in the full
open position during standby. In this standby mode the
valves receive an open control bias signal to ensure that the
valves will fail in the open position.

1) This bias causes the integral in the circuit to "wind-
up" to its maximum output.

b) When EFIC is actuated, the bias signal is removed from the
valves. In addition, an EFIC actuation will "zero out" the
integrator to ensure the level control valves do not
experience a delay in responding to control signals from the
rate limiter.
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1. 4-60 004/4/ / 0020102024/ 01 0K6.031 3.2/3.6/ 33-[2/31
A small break loss of coolant accident (LOCA) from a letdown line break has
resulted in a loss of adequate subcooling margin. The following conditions exists:

- HPI has been initiated.
- Pressurizer level has been restored to 50".
- Adequate subcooling margin has been restored.

Which of the following is a reason that RCS pressure may begin to decrease
during this event?

VA. The pressurizer heaters are not energized.

B. A continuous pressurizer insurge is occurring.

C. Pressurizer spray valve bypass flow has increased.

D. OTSG heat removal is inadequate for current plant conditions.

Reasons:

A. Correct Answer. Pressurizer heaters automatically de-energize when
Pressurizer level drops below 40" and will not automatically re-energize
when level is restored above this level.

B. As long as an insurge is occurring RCS pressure would increase. An
insurge will only result in an RCS pressure decrease if the pressurizer is
taken to subcooled conditions and the insurge has stopped compressing
the steam space.

C. RCPs are stopped when ASCM is lost. No spray or bypass flow should
exist for the conditions stated in the stem.

D. Inadequate OTSG heat removal would cause the RCS to heat and
expand. This would cause an insurge of the pressurizer and an increase
in RCS pressure, not a decrease in pressure.

Modified Bank question written for Sept 2000 RO and SRO exam. (4-26-00 CMC)
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1) The measurement range for each of these
parameters is 0 - 700TF.

5. At a normal operating water level of 220 inches, the water volume
in the pressurizer is -930 cubic feet and the steam volume is -570
cubic feet.

F. PRESSURIZER HEATERS

1. The pressurizer immersion heaters are arranged in three heater
bundles located in the lower portion of the pressurizer.

a) Each bundle contains 39 heater elements (for a total of 117
elements).

b) Thirteen electric circuits serve each bundle (3 heater
elements per circuit).

c) This arrangement allows selected heaters to be used to
obtain the desired water temperature/pressure without
having to energize an entire bundle.

2. The total electric heater capacity is 1638 kW. Each heater element
supplies 14 kW, and each bundle supplies 546 kW.

3. Power to the pressurizer heaters is supplied from the 480V
Pressurizer Heater MCC 3A and 3B, which are fed from 480V
Reactor Auxiliary Bus 3A and 3B, respectively.

4. Heater Arrangement and Control

a) The heaters are arranged in five control banks as shown in
the following table:

Bank Group # Elements Rating Pressure Setpoint
(kW) Full On Off

A 1 9 126 2147 2155
B 2 9 126 2147 2155
C 3 - 6 36 504 2135 2155
D 7 - 9 27 378 2120 2140
E 10- 13 36 504 2105 2125

Page 14 of 70
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b) Heater banks "A" and "B" are sized to provide enough
heating capacity to compensate for normal heat losses and
spray valve bypass flow during steady state operation.

c) Banks "C", "D"', and "E" provide additional heating during
startup and load changes.

d) Banks "A", "B", and "C" use SCR (silicon control rectifier)
control to regulate current through their heater elements.

1) The pressurizer heater control system compares
actual pressure to setpoint. As system pressure
decreases below setpoint, an error signal is
generated that is used to adjust the gating time for
the SCRs that control the AC power to the heater
elements. The amount of power supplied is
proportional to the pressure error.

* The pressure signal used for heater control is
supplied from the reactor protection system
(RPS) through a selector jack that allows
either the loop "A" or loop "B" pressure
signal to be used for control.

2) In automatic, heater banks "A", "B", and "C"' are
off at 2155 psig (normal operating pressure).

3) As pressure decreases the heaters in all three banks
start to energize. All the heaters in banks "A" and
"B" are fully energized when system pressure has
decreased to 2147 psig.

4) The control switches for banks "A", "B"', and "C"'
are two position (OFF/AUTO) maintain position
switches with red and green heater status indicating
lights. The control switches are located on the ICS
section of the Main Control Board.

5) The A Bailey hand/auto heater station on the ICS
section of the Main Control Board contains a,
pressure setpoint potentiometer, a raise/lower toggle
switch for adjusting heater demand manually, and
an edgewise meter that can be selected to indicate
heater demand or pressure error.
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e) Heater banks "D" and "E" do not use a proportional control
scheme. When these banks are selected for automatic
operation, they will fully energize when pressure decreases
below setpoint.

1) The banks can also be selected to be energized at all
times (subject to the low level interlock) by placing
their control switches in ON.

2) The control switches for banks "D" and "F' are
three position (ON/OFF/AUTO) maintain position
switches with green and red heater status indicating
lights. A white light on each switch indicates the
status of the pressurizer heater low level cutout
permissive. (When the light is lit, pressurizer level
is above the cutout setpoint). The control switches
are located on the ICS section of the Main Control
Board.

f) Two digital indicators on the back of the Main Control
Board (next to the main steam line radiation monitors)
indicate the current kW loads on the Pressurizer Heater
MCCs.

g) If pressurizer level drops to <40 inches the pressurizer
heaters will be automatically cutout.

1) The Bailey heater control station will revert to
manual and indicate a zero demand.

h) When a transfer is made to the Remote Shutdown Panel,
heater groups 7 through 13 can be operated from the RSP.

1) Each group has its own ON/OFF control switch and
fuse status light.

G. PRESSURIZER VALVES

1. Pressurizer Spray Valve (RCV- 14)

a) RCV-14 is a motor operated throttle valve used to control
the amount of spray flow into the pressurizer steam space. .

Page 16 of 70
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1. 4-52 001/ 3/4-90/ 0860402008/ 067AA2.12/2.91 3.9/ 33-[213]I

Following an automatic Engineered Safeguards HPI actuation the RO notes that
MUV-23 and MTV-24 (High Pressure Injection Valves) have lost power. Which of
the following casualties is the reason for this loss of power?

A. An electrical short has developed on VBDP-5

B. An electrical short has developed on ES MCC 3B1

.C. A fire in the hallway between the PPO office and the entrance to the
Control Complex / Chemistry Area.

D. A fire in the hallway between the Make-up and Purification Pre-filter
room and the Auxiliary Building Elevator.

Reasons:

A. MUV-23 and 24 are normally aligned to the same power supply. The
normal power supply to these valves is ES MCC 3A1. The valves would
not be affected by a fault on VBDP-5

B. Both valves are powered from the "A" side of ES power and would not be
affected by a fault on a "B" side ES MCC.

C. Correct Answer: A fire in the stated location would jeopardize ES MCC
3A1 which is the common power supply normally selected for MTV-23
and 24.

D. A fire in this location would jeopardize ES MCC 3AB which will not
affect power to MTV-23 or 24.

Additional Task #s 0040402010, 1150401006
New Question Written for Sept. 2000 RO and SRO Exam. (2-16-00 CMC)
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a) MUV- 18 automatically closes to isolate the seal injection
flowpath when HPI is actuated on low RCS pressure or
high reactor building pressure.

4. M4UV-18 is powered from ES MCC3B3.

CC. HIGH PRESSURE INJECTION VALVES (MUV-23, MUV-24, MUV-
25, AND MUV-26)

1. The high-pressure injection valves are motor operated throttle
valves located on the 95'elevation of the Auxiliary Building near
the containment wall

2. When open, these valves direct the discharge of the makeup pumps
into the RCS cold legs at a point between the RCPs and the reactor
vessel.

3. The valves automatically open on an HPI actuation

4. The valves are normally operated from the Main Control Room
using three-position (CLOSE, NORMAL, OPEN) spring return to
NORMAL switches located on the ES A and ES B sections of the
Main Control Panel. The valves can also be operated from the
Remote Shutdown Panel (if in service) using similar control
switches.

5. MUV-23 and 24 are normally powered from ES MCC 3A1. MUV-
25 is normally powered from ES MCC 3B3, and MUV-26 is
normally powered from ES MCC 3B1. The option exists to supply
all four valves from alternate train sources in the event one of the
power sources is inoperable.(Figure 7)

a) This capability was added after an analysis was done that
indicated that an inadequate core-cooling situation could
result from a small break LOCA under the following
conditions:

1) The break occurs in RCS piping near an HPI nozzle.

2) RC pressure at all four HPI nozzles are equal.

3) Offsite power is lost after the HPI valves are
opened.
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POWER SUPPLIES

MAIN CONTROL BOARD
TRAIN 'A' 1

SELECTOR SWITCH I
3

MAIN CONTROL BOARD
2 TRAIN 'B'

SELECTOR SWITCH

DISCONNECT SWITCH

WHEN THE CONTROL SWITCH
IS SELECTED TO 'A' POWER
SUPPLY, CONTACTS I AND 3
ARE CLOSED AND CONTACT
4 IS OPEN. IF THE 'B' POWER
SUPPLY IS SELECTED,
CONTACTS 2 AND 4 ARE
CLOSED AND CONTACT
3 IS OPEN.

THE DISCONNECT SWITCH
ALLOWS THE VALVES TO BE
OPERATED FROM THE
REMOTE SHUTDOWN PANEL
OR REMOTE SHUTDOWN
RELAY CABINET.

IF 'A' POWER SUPPLY IS SELECTED
AND THE 'A' POWER SUPPLY IS
LOST, THE RELAY THAT IS
PREVENTING CONTACT 4 FROM
CLOSING, DE-ENERGIZES AND
CLOSES CONTACT 4. THE 'B' SIDE
CAN THEN BE SELECTED FROM
THE CONTROL ROOM.

Figure 7 - Disconnect Switch for MUV-23, -24, -25 and -26
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1. 4-77 00114/I 0740102001/ 008K3.01I 3.4/3.51 33-[I/l

SCP-1A has been in operation for two hours when the open limit switch on its

discharge valve malfunctions, indicating the valve is not full open. Which of the

following describes the plant response to this failure?

A. SCP-1A will trip, its discharge and suction valves will close and SCP-1B

will auto start 10 seconds later.

,B. SCP-1A will remain in operation. No auto start signal will be generated

for SCP-1B.

C. SCP-1A will trip, its discharge valve will close and SCP-1B will auto

start 10 seconds later.

D. SCP-1A will remain in operation because its discharge valve full open

indication is only required for pump start.

Reasons:

A. The discharge valve must reach its full closed position to trip the pump.

The suction valve will remain open even if the pump is demanded to trip.

C. The discharge valve must reach its full closed position to trip the pump.

D. The discharge valve must be fully closed to start the pump.

OPS 4-77 Sections 1-4-A & 1-4-B;
K/A #Vs 008K4.01 3.1/3.3, 008K4.09 2.7/2.9; Task # 0740402001

Unmodified repeat question from LOI 99-01 program.
NRCN
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1. The SC pumps are located on the 95' elevation of the turbine
building, southeast of the condenser. The pumps are horizontal
single stage centrifugal pumps rated for 10,000 gpm at 110' THD.
Each pump can supply the full system flow requirements.

2. The 350 HP pump motors are powered from 4160V Unit Bus 3A
and 4160V Unit Bus 3B, respectively.

3. The pumps are normally operated from the Main Control Room.
The pump switches, which are located on the PSA section of the
Main Control Board, have five positions: START, NORMAL-
AFTER-START, STOP, NORMAL-AFTER-STOP, AND PULL-
TO-LOCK. The pumps may also be operated using START/STOP
pushbuttons located at the pumps.

4. SC pump discharge pressure is controlled at 80 psig by air-
operated recirculation valve SCV-145.

a) A manual bypass valve, SCV-80, can be used to maintain
discharge pressure if SCV-145 is out of service or unable to
maintain pressure at setpoint.

5. SC Pump Start/Stop Interlocks:

a) To start an SC pump the pump suction valve must be full
open (indicated by a white permissive light on the pump
control switch).

b) A running SC pump will trip if its manually operated pump
suction valve reaches the closed position.

c) A running SC pump will trip if the pump discharge valve
reaches the closed position any time after one minute of
pump start.

1) The one-minute time delay allows time for the
discharge valve time to open on a pump start.

d) The standby SC pump will auto-start if the discharge
pressure of the running pump drops to less than 55 psig for
greater than 10 seconds. This auto start feature is defeated
if the standby pump control switch is in pull-to-lock.

Page 9 of 20
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B. SCP-lA and SCP-lB DISCHARGE VALVES (SCV-3 and SCV-4)

1. The SC pump discharge valves are normally controlled from the

Main Control Room using the two position (CLOSED and AUTO)

switches located on the PSA Section of the Main Control Board.

The valves can also be operated using the local two position

switches (CLOSED and AUTO) The solenoids for these air-

operated valves are powered from 125 VDC DPDP-3A and -3B,

respectively.

a) With both the Main Control Room and local switches in the

AUTO position, the discharge valves open and close

automatically when their associated SC pump is started and

stopped.

1) The valves open when pump discharge pressure

exceeds 40 psig and close if pump discharge
pressure decreases to less than 40 psig.

b) If either the Main Control Room or local switch is placed in

the CLOSED position the valve will close and stay closed.

C. GENERATOR HYDROGEN COOLERS (TBHE-4A through -4D)

1 . The generator hydrogen coolers are located inside the generator

and are the largest SC system heat load.

2. At design conditions, the total generator heat output is 34E+6

BTU/hr, which is removed by the eight hydrogen-to-water cooling

units (2 units per cooler). This heat removal rate requires an SC

flow of 5,310 gpm at 95 degF.

a) Eight coolers must be in service in order to allow the

generator to operate at its rated output. Removal of a single

cooler will de-rate the generator to 80% of its rated

capacity. The generator should not be operated with more

than one of the coolers out of service.

Page 10 of 20
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1. 2-32 002/12/ GT-001 R 24/1190102008/ G2.3.2/ 2.5/ 2.9/ 33-[1]/

A valve needs to be repositioned for the completion of a surveillance. The valve is
located in the Make-up Demin Valve Alley. Lead shielding is draped over the
valve handwheel. Which of the following is an accepted ALARA practice for
repositioning the valve?

A. Reposition the lead shielding along the valve piping enough to reposition
the valve; replace the shielding to its original position; inform Health
Physics when you have completed the task.

B. Reposition the lead shielding so that it stays between you and the valve;
reposition the valve by reaching around the shielding; replace the
shielding to its original position.

C. Remove the lead shielding; reposition the valve; leave the lead shielding
for the Health Physics technician to replace.

,D. Remove the lead shielding with the permission of Health Physics;
reposition the valve; replace the lead shielding.

Reasons:

A., B., and C. Lead shielding must not be moved without permission from Health
Physics.

D. Lead shielding can only be moved with prior permission from Health Physics.

New question written for Sept 2000 RO exam. (3-15-2000 mg)
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LESSON: RADIATION PROTECTION

of the square of the distance from the source. The formula is
written as follows:

-11 D2

12 D1

Where: I, = The dose rate (intensity) at initial distance
Di = The distance from the source where I, is taken
I2 = The dose rate at final distance
D2 = The final distance from the source

C. Shielding

I1. Gamma radiation is the largest contributor to radiation levels in the
plant. Alpha radiation cannot penetrate the outer layer of dead
skin, so it is not a problem outside the body. The material in safety
glasses can shield beta radiation. Neutrons are only found inside
the biological shield during reactor operation and shielded by
materials containing a large number of small atoms, water is a
good example. Gamma radiation dose rates are not reduced to zero
by the shielding provided by the pipes and other components in the
plant.

2. The manner that gamma rays react with matter was discussed in
section 2.0. A good shield for gamma rays should be dense to
increase the probability of an interaction between a molecule in the
shield and a gamma ray passing through it. Lead is good for this
application. There are instances where other types of shielding
may be used.

3. Water is used as a shield for the people on the fuel transfer bridges.
Water would normally be a poor choice for a gamma shield
because it is not very dense; in this case we are able to have a large
quantity of water between the radiation source, a fuel assembly,
and the person on a bridge.

4. Shield performance is measured by its ability to absorb the incident
radiation and thus reduce the exposure on the other side of the
shield. Two ways of discussing shield effectiveness are to discuss
the half thickness and the tenth thickness. A half thickness is the
amount of a material required to reduce the levels to one half of its

Page 27 of 50 I
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original values. A tenth thickness is that amount of material
required to reduce the radiation levels by a factor of ten.

5. Another factor, which must be taken into consideration, is the
energy of the incident radiation. As the energy of the incident
radiation increases, it takes a thicker shield to absorb the radiation.
The table below is provided to illustrate this point

APPROXIMATE TENTH VALUE THICKNESSES

Material 1 Mev Gamma 6 Mev gamma

Lead 1.5 inches 2.0 inches
Steel 3.0 inches 5.0 inches

Concrete 12 inches 20 inches
Water 24 inches 48 inches

D. Recent Operating Experience Feedback

1. On October 8, 1987, the unit was shutdown in Mode 6 for
refueling. At approximately 2300, an operation to fill the fuel
transfer canal was started. An unlicensed nuclear auxiliary
operator was at the basement level of the reactor building for the
purpose of checking water leakage past the reactor cavity seal
plate.

2. The operator removed some lead bricks from a permanent
shielding barrier in the access opening to the reactor cavity to look
directly into the cavity. He was exposed to a radiation field of 55
REM/hr during the time he spent directly in front of the opening.
A Health Physics Supervisor conservatively established an upper
limit to his total dose as 1.8 REM.

3. This exposure was an unplanned, uncontrolled exposure that
violated the plant administrative limits. The root cause was the
lack of a good method for early detection of water leakage past the
reactor cavity seal plate.

4. Lessons To Be Learned

a) Never remove shielding unless authorized by your RWP,
and normally, if shielding is to be removed; Health Physics
coverage is required.
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4.4 TEMPORARY SHIELDING

For temporary shielding to be used, a total dose savings must be realized for the plant. That is, the
overall dose for the job, including the dose received during the installation and removal of the
shielding, must be less to make it a sound ALARA decision.

Whenever shielding is installed, it is important that workers do not tamper with the shielding as this
could drastically change the dose rates in the area. Temporary shielding, usually in the form of
blankets containing lead, MUST NOT BE INSTALLED, REMOVED, OR MOVED WITHOUT
PERMISSION FROM HEALTH PHYSICS.

4.5 MISCELLANEOUS ALARA ITEMS

4.5.1 Source Term Reduction

The phrase "source term reduction" means the removal or reduction of area dose rates by actions
such as flushing, purging, or removing the component that is the source of radiation. Source term
reduction is being used in the plant and is a very efficient means of reducing radiation levels.

4.5.2 Changing Radiological Conditions

Even with the precautions mentioned, workers must be alert to changing radiological conditions due to
certain plant operations such as radiography (testing of pipes or welds with radioactive sources),
changes in reactor power level, and changes in system lineups. If abnormally high radiation levels are
noticed, workers should leave the area immediately and notify HEALTH PHYSICS (phone 3150).

NOTE: On 4-14-89 at Point Beach Nuclear Plant during a steam generator close-out inspection, a highly
radioactive source with the potential to cause a whole-body dose and/or extremity overexposure
was not identified before starting work activities. As a result, two in-service inspection engineers
and a senior health physics technician received an unplanned extremity dose. Extremity doses
were 4.71 rem to the lead engineer, 1.76 rem to the other engineer, and 1.76 rem to the health
physics technician. This event is significant because prejob planning, surveying, and briefing did
not prevent mishandling of highly radioactive debris and resulted in an unplanned exposure.
(SOER85-03)

4.5.3 Pre-job Briefing

As a result of lessons learned from industry events, certain tasks require a more comprehensive pre-
job briefing as part of the overall ALARA effort. Pre-job briefings can include active participation by HP
personnel who may even physically provide coverage for the job. The pre-job briefing should also
address any anticipated problem areas in performance of the task, available alternatives, lessons
learned, and expected radiological protection impact.
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3.1.9 Lead Shielding

CAUTION: Repositioning or removal of lead shielding from its
installed location could lead to personnel overexposure
due to significant increases in dose rate levels.

Portable (temporary) or permanent lead shielding is used, as
practical, to reduce dose rate levels. Health Physics approval must
be obtained prior to installation of this type of shielding. No
temporary shielding is to be hung from safety-related piping or
supports without prior Engineering approval in accordance with
RSP-601. Once installed, permanent/portable shielding must not be
repositioned or removed without Health Physics approval.
MNOCS 0401541

3.1.10 Protective Clothing

Due to the many possibilities and combinations of protective
clothing requirements, each individual must receive formal training
and/or specific instruction prior to use. Except in emergencies or
under Health Physics escort, used/laundered protective clothing must
not be removed from an RCA.

3.1.11 Posting of Notices to Individuals

Posted at various locations throughout this facility each worker may
find:

o A document describing the contents and location of the
following: (1) 10 CFR 19 and 20; (2) the license, license
conditions, or documents incorporated into a license by a
reference, and amendments thereto and; (3) the operating
procedures applicable to licensed activities; MNOCS 0069581

o Any notice of violation involving radiological working
conditions, proposed imposition of civil penalty, or order
issued pursuant to Subpart B, Part 2, 10 CFR 19, and any
response; MNOCS 0069581

o Form NRC-3 Notice to Employees MNOCS 0069591

RSP-101 Rev. 30 Page 6
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Effective planning can also help reduce time. Take the few extra minutes necessary to minimize dose

by:

* talking to others about the job and area
0 knowing what tools to take
* prefabricating where possible
0 locating the work area on a map
* understanding the radiological conditions

Make sure you understand the job by reviewing the radiological survey data, knowing what areas to

avoid, and leaving the area as soon as the work is complete.

4.2.2 Distance

Distance is also a very effective way of reducing dose. In general, the greater the distance from a

source of radiation, the less dose received.

The dose received may be greatly reduced by moving a small distance from the source. Standing four

feet from a radioactive valve instead of two feet can reduce the dose rate by as much as 75 percent.

This reduction assumes that you are not moving closer to another source of radiation.

Dose may also be reduced by using extension tools, taking breaks in low dose areas, and stepping

away from the radiation source when reading a procedure.

4.2.3 Shielding

Permanent and temporary shielding in the plant can significantly REDUCE the dose you receive by

reducing the intensity of a radiation field. Standing behind a large building support and using it as

shielding while examining a defective part will help reduce dose.

' 4.3 CALCULATING STAY TIME

A time limit, called STAY TIME, may also be imposed on an individual due to the amount of exposure

the individual has already received and the dose rate in an area. Stay time is used to ensure an

individual does not exceed a limit by restricting the amount of time allowed in a radiation field. It can

be calculated using the following formula:

Stay Time = (Dose limit - Current dose) . Dose rate in the work area

For example, assume you have an administrative level of 1000 mrem and have received 200 mrem so

far this year. You are directed by your supervisor to work for the duration of an eight-hour shift in a 20

mrem/hour area. Will you exceed your stay time?

Answer: Stay time is (1000 mrem - 200 mrem) divided by the dose rate in the area, or 20 mrem per

hour:

(1000 mrem - 200 mrem) . 20 mrem per hour = 40 hours

You can work in the area for up to 40 hours without exceeding your stay time.
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1. 4-53 001/ 10/ I 00604020021 G2.1.11/ 3.0/ 3.8/ 11-[2131/

With the plant operating at 100% full power, surveillance data for the Core Flood

Tanks (CFT) is as follows:

- CFT-1A level is 13.0 ft.
- CFT-1A boron concentration is 2150 ppm.
- CFT-1B level is 12.0 ft.
- CFT-1B boron concentration is 2300 ppm.

Which of the following actions must be taken within one hour?

A.

B.

C.

VD.

Restore CFT-1A boron.

Restore CFT-1B boron.

Restore CFT-1A level.

Restore CFT-1B level.

Reasons:

A. CFT-1A boron is not with the range (> 2270 ppm and < 3500 ppm) as listed in

SR 3.5.1.4. The required action for this conditions is to restore the boron

concentration to within limits in 72 hours.

B. CFT-1B boron is within the range (> 2270 ppm and < 3500 ppm) as listed in

SR 3.5.1.4. No action is required.

C. CFT-1A has a usable volume of 7,741.17 gallons. This is within the volume

range (>7255 gallons and < 8005 gallons) as listed in SR 3.5.1.2. No action is

required.

D. Correct, CFT has a low volume (7232.79 gallons). The level must be restored

within 1 hour.

New question written for Sept 2000 RO exam. (3-9-2000 mg) Furnish OP-103F

figure 14 and TS 3.5.1.
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

|10 0 h060402002 |G2.1.11 .0 3.8 |11-[2/3] l l



RO.BNK Page: 2u..uA-, T.--f'K L nnn 1 n3PM
Ounlua~y, J U.., -J, -- U k LVJ1v _ ___

1. 4-53 001/ 101/00604020021 G2.1 .11/ 3.0/ 3.8/1 1-[213]/

ANSWERS:

PSinle ns1

Points [ a

Version Answers:
0 1 2 3 4 5 6 7 8 9 I| Scramble Choices

[D la IB IC ID [A Scramble Range: A -



Rev. 15

Effective Date 11/03/99

OPERATING PROCEDURE

OP-103F

FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

TANK VOLUMES

APPROVED BY: Procedure Owner

Frank Dola for J3T
(SIGNATURE ON FILE)

DATE:

PROCEDURE OWNER:

11/03/99

Manager, Nuclear Plant
Operations Support



CORE FLOOD TANKS: CFT-1A/1B FIGURE 14
(Page 1 of 2)

NOTES:

ITS 3.5.1.2 Minimum Usable Volume = 7,255 gallons
ITS 3.5.1.2 Maximum Usable Volume = 8,005 gallons
Calculations M-93-0016, I-95-0015

INDICATED LEVELS ARE NOT ERROR CORRECTED
Actual Tank Level Usable REMARKS
Tank CF-2-LI1&2 Volume

Level CF-2-L13&4

(in) (ft) (gal)

0.00 0.00
12.00 172.22

24.00 586.21

37.00 0.00 1,132.22
49.00 1.00 1,640.60 Minimum Level Indication (13" on indicated range)

52.00 1.25 1,767.69

55.00 1.50 1,894.79

58.00 1.75 2,021.88

61.00 2.00 2,148.98

64.00 2.25 2,276.07

67.00 2.50 2,403.17

70.00 2.75 2,530.27

73.00 3.00 2,657.36

76.00 3.25 2,784.46

79.00 3.50 2,911.55

82.00 3.75 3,038.65

85.00 4.00 3,165.74

88.00 4.25 3,292.84

91.00 4.50 3,419.93

94.00 4.75 3,547.03

97.00 5.00 3,674.12

100.00 5.25 3,801.22

103.00 5.50 3,928.31

106.00 5.75 4,055.41

109.00 6.00 4,182.50

112.00 6.25 4,309.60

115.00 6.50 4,436.69

118.00 6.75 4,563.79

121.00 7.00 4,690.89

124.00 7.25 4,817.98

127.00 7.50 4,945.08

130.00 7.75 5,072.17

133.00 8.00 5,199.27
136.00 8.25 5,326.36

OP-103F Rev. 15 Page 60



CORE FLOOD TANKS: CFT-1A/1B FIGURE 14
(Page 2 of 2)

INDICATED LEVELS ARE NOT ERROR CORRECTED
Actual Tank Level Usable REMARKS
Tank CF-2-LI1&2 Volume

Level CF-2-LI3&4

(in) (ft) (gal)

139.00 8.50 5,453.46

142.00 8.75 5,580.55

145.00 9.00 5,707.65

148.00 9.25 S,834.74

151.00 9.50 5,961.84

154.00 9.75 6,088.93

157.00 10.00 6,216.03

160.00 10.25 6,343.12

163.00 10.50 6,470.22

166.00 10.75 6,597.31

169.00 11.00 6,724.41

172.00 11.25 6,851.50

175.00 11.50 6,978.60

178.00 11.75 7,105.70

181.00 12.00 7,232.79

184.00 12.25 7,359.89 Low Level Alarm (12.25' on indicated range)

187.00 12.50 7,486.98

190.00 12.75 7,614.08

193.00 13.00 7,741.17

196.00 13.25 7,868.27

199.00 13.50 7,995.36 High Level Alarm (13.33' on indicated range)

202.00 13.75 8,122.46

205.00 14.00 8,249.55

216.00 8,715.57

228.00 9,223.95

240.00 9,732.20

252.00 10,199.83

264.00 10,487.54

268.81 10,517.92

OP-103F Rev. 1 5 Page 61



CFTs
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1

APPLICABILITY:

Two CFTs shall be OPERABLE.

MODES 1 and 2,
MODE 3 with Reactor Coolant System (RC$) pressure

> 750 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CFT inoperable due to A.1 Restore boron 72 hours
boron concentration concentration to
not within limits. within limits.

B. CFT inoperable for B.1 Restore CFT(s) to 1 hour
reasons other than OPERABLE status.
Condition A.

OR

Two CFTs inoperable.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Reduce RCS pressure 12 hours
to < 750 psig.

Crystal River Unit 3 3.5-1 Amendment No. 149



CFTs
3.5.1

SURVEILLANCE REQUIREMENTS -

SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify each CFT isolation valve is fully 12 hours
open.

SR 3.5.1.2 Verify borated water volume in each CFT is 12 hours
> 7255 gallons and < 8005 gallons.

SR 3.5.1.3 Verify nitrogen cover pressure in each CFT 12 hours
is > 577 psia and < 653 psia.

SR 3.5.1.4 Verify boron concentration in each CFT is 31 days

2 2270 ppm and < 3500 ppm. AND
NOTE

----- NOTE ------

Only required
to be performed
for affected
CFT
…_____________

Once within
6 hours after
each solution
volume
increase of
> 80 gallons
that is not the
result of
addition from
the borated
water storage
tank

(continued)

Crystal River Unit 3 3.5-2 Amendment No. 149



CFTs
3.5.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.1.5 Verify power is removed from each CFT 31 days
isolation valve operator.

Crystal River Unit 3 3.5-3 Amendment No. 149
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1. 5-14 00419//1150502002/ G2.4.613.114.0/11 -[2/311

Four (4) minutes after a reactor trip from 98% power which was due to an "A"
OTSG tube leak of 320 gpm, the following plant conditions exist:

- Incore temperature is 604'F and rising.
- Reactor coolant pressure is 1574 psig.
- Reactor Building pressure is 5.8 psig.
- The "A" OTSG has a level of 100 inches and the level is rising.
- The "B" OTSG has a level of 20 inches and the level is lowering.
- All Main and Emergency Feedwater has been lost.

Based on these symptoms, what Emergency Operating Procedure (EOP) should
you be using?

VA. EOP-03, Inadequate Subcooling Margin.

B. EOP-04, Inadequate Heat Transfer.

C. EOP-06, Steam Generator Tube Rupture.

D. EOP-07, Inadequate Core Cooling.

Reasons:

A. Correct, EOP-03 is the highest priority symptom that exists, once the
immediate actions of EOP-02 are complete.

B. From the high incore temperature and no feedwater EOP-04 entry conditions
are met, but EOP-03 is a higher priority symptom.

C. Normally if an OTSG tube rupture occurs then EOP-06 is the place to be, but
EOP-03 is a higher priority symptom.

D. Temperature and pressure are at saturation. This condition does not require
entry into EOP-07.

Provide EOP Enclosures; New question written for Sept 2000 RO exam.
(3-15-2000 mg)
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: EMERGENCY AND ABNORMAL PROCEDURE ORIENTATION

b) Any time higher level symptoms (applicable to EOPs only)
are present (except as discussed later).

c) The Procedure Director determines that entry into a higher
priority symptom procedure is desired prior to meeting all
conditions in order to mitigate or prevent degrading
conditions.

11. When transitioning, the Procedure Director notifies Control Room
personnel by verbalizing the reason for the transition.

12. Emergency Plan implementation takes precedence over AP
performance should a conflict of manpower exist.

13. If a significant reduction of critical equipment availability occurs
that affects the mitigation strategy, then re-perform the applicable
Event Procedure from the beginning based on the highest priority
symptom that currently exists.

14. Perform steps in the sequence prescribed by the procedure.

a) Perform numbered details contained within a step in the
order specified.

b) Perform detail substeps in the order specified when
instructed to perform in the following order.

c) Bulleted details within a step can be performed in any order
but complete all applicable details prior to moving to the
next numbered step.

d) If plant conditions prevent performance of a numbered or
bulleted step or detail, continuing to the next step or detail
is permitted at the direction of the Procedure Director.

1-7.0 GUIDELINES FOR EMERGENCY OPERATING PROCEDURES

A. The reactor must be shutdown prior to entering any EOP other than EOP-
02 or EOP-06.

1. If CRD breakers are closed, EOP-02 immediate actions are
completed prior to symptom mitigation.

Page 14 of 27
OPS-5-14-LP Rev. 0



COURSE: OPERATIONS AND ADMINISTRATION

LESSON: EMERGENCY AND ABNORMAL PROCEDURE ORIENTATION

_ 2. This action ENSURES the highest priority of reactivity control is
completed prior to symptom mitigation.

B. Priority of Symptoms: EOPs are used to mitigate symptoms resulting
from an upset in-plant parameters. Symptoms are treated in the following
order:

1. Reactivity Control (EOP-02 Immediate Actions)

2. Inadequate Subcooling Margin (EOP-03)

3. Upset in Heat Transfer (EOP-04 or EOP-05)

4. Steam Generator Tube Rupture (EOP-06)

C. If an AP entry condition is met during performance of an EOP, the
Procedure Director performs the following:

1. Remain focused on the EOP performance.

2. Determine operator's availability to perform the APs, unless
explicitly prohibited by the governing EOP.

3. Direct a Control Board Operator to concurrently perform the
actions of APs while an EOP is in progress. Under these
conditions, the operator performing the AP coordinates control
board activities with the Procedure Director and other Control
Board Operators.

D. Exceptions to Symptom Priority: EOPs are used when entry conditions
are met in accordance with the highest existing symptom except as
follows:

1. If other symptoms exist during a Station Blackout (SBO), then
EOP-12 is the governing procedure. EOP-02 Immediate Actions
may be performed but are not required.

2. Transition to EOP-09 is not required if natural circulation cooling
is established from loss of DHR cooling in AP-404.

3. Transition to EOP 3 on loss of SCM is not required when
specifically directed to remain in the current EOP.

Page 15 of 27
OPS-5-14 LP Rev. 0



COURSE: OPERATIONS AND ADMJIISTRATION

LESSON: EMERGENCY AND ABNORMAL PROCEDURE ORIENTATION

a) As a direct result of opening; the PORV for [PI Cooling.
then remain in the current EOP. Do not transition to EOP-
03. Transition to EOP-03 if adequate SCM is lost after [PI
Cooling conditions have been established.

b) From restoring heat transfer or restarting an RCP and loss
of subcooling margin occurs for less than 2 minutes then
stay in the current procedure. BPI is required. The
remainder of EOP-13, Rule 1 may be delayed up to 1.5
minutes, but must be completed within 2 minutes if
adequate SCM is not restored. If loss of subcooling margin
occurs for more than 2 minutes from restoring heat transfer
or restarting an RCP, transition to EOP-03.

c) Unsuccessful attempts to establish primary to secondary
heat transfer resulting in loss of adequate subcooling
margin from RCS heatup.

d) Failure to establish HPI Cooling after unsuccessful
attempts to establish primary to secondary heat transfer d.

E. A normal reactor trip as directed per EOP-06 does not require transition to

EOP-02. If the reactor is manually tripped on low PZR level or
automatically trips while performing EOP-06 actions, then transition to
EOP-02 is required. If no higher priority symptoms exist following the
completion of EOP-02 immediate actions, THEN transition to EOP-06.

F. If EOP entry conditions exist during performance of AP-990, transition to
EOPs is not required due to reduced equipment availability

1-8.0 GUIDELINES FOR ABNORMAL PROCEDURES

A. The Entry Conditions provided in the APs provide the required conditions
for entering an AP:

Entry into an AP may be made prior to meeting all entry conditions at the

discretion of the Procedure Director, in order to mitigate or prevent
degrading plant conditions. (i.e. A partial loss of the plant computer or

annunciator system in which either the extent of the failure is unknown or

plant monitoring capabilities have been degraded requiring compensatory
measures. The Procedure Director may elect to enter the AP prior to full
system failure.)

B. Priority of APs:

Page 16 of 27
OPS-5-14-LP Rev. 0
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.5-77 001/ 13// 11505020151 G2.4.491 4.014.0/ 33-[1]/

During operation an emergency situation arises for which no procedural guidance

exists. Immediate actions are necessary to prevent damage to major plant
equipment.

Which of the following is correct concerning the course of action the operator is

expected to take?

,/A. Immediately take the action required without delay.

B. Notify the chief nuclear operator or another licensed operator of your

intent and then perform the action.

C. Inform the Nuclear Shift supervisor prior to taking any action.

D. Obtain approval from any senior reactor operator prior to taking action.

Reasons:

A. Correct, situations where a prompt action is required to minimize damage to

equipment does not require a procedure or prior approval.

B., C., and D. No prior approval is required for situations where prompt actions

are required to minimize personnel injury, damage to equipment, and to

protect the health and safety of the public.

ROTs M - T6B; ROTs N - T4 & T4A; ROTs N - T4B & T4BA; ROTs 0 - T7;

Unmodified repeat question (5-38 #75) selected for use on Sept. 2000 RO exam;
Used during LOI-99-01 training (3-15-2000 mg)
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Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System
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NOTE: During a plant emergency, the NSM/NSS may authorize a

"Controlled Copy" to be used for the same functions as a

"WORKING COPY."

3.3.3 For guidelines for the use of Abnormal and Emergency Operating

Procedures, REFER TO AI-505, Conduct of Operations During Abnormal

and Emergency Events. [NOCS 005633 and 022001]

3.3.4 Except in emergency or abnormal operating situations where immediate

actions are required to protect the health and safety of the public,

to protect equipment or personnel, or to prevent the deterioration

of plant conditions to a possibly unsafe or unstable level,

operations, maintenance, or modification of safety related equipment
shall be preplanned and performed in accordance with approved
written procedures. [NOCS 005633]

3.3.4.1 Where approved written procedures would be required and are not

used, the activities that were accomplished shall be documented

after-the-fact and receive the same degree of review as if they had

been preplanned.

3.3.5 While performing extensive or complex jobs where a consistent

discipline method is required, as determined by the work

supervisor (e.g., reactor startup, tasks which are infrequently

performed, and tasks in which operations must be performed in a

specific sequence), a Working or Controlled Copy shall be present

and followed step-by-step. [NOCS 005633 and 022001]

3.3.5.1 The following exceptions, as determined by the work supervisor, may

be taken to procedure presence or step-by-step performance, as

applicable.

1. Either Step 3.3.2 or individual procedures authorize that the

procedure is not required to be present and/or step-by-step
performance is not required.

OR

2. IF a procedure contains routine procedural action that is

frequently repeated,
THEN it is not required that the procedure be present. It is

required, however, that the person performing these procedures

be familiar with their content and adhere to the procedure
requirements.
IF any doubt exists concerning an individual's ability to
perform the procedure,
THEN he/she shall be required to have a "Working"/"Controlled"
Copy of the procedure present. For Chemistry and Radiation

Protection procedures that require system manipulation, the

procedure shall be present.

AI-400E Rev. 17 Page 4



4.1.4 Procedure Compliance [NOCS 006665]ltc \1 3 "4.1.4 Procedure
Compliance"}

* Event procedures have been carefully constructed to cope with all predicted
events at CR-3. It is expected that OPERATORS will follow EVENT
PROCEDURES as described in Section 4.1 of this procedure. The following
are situations where deviating from Section 4.1 is appropriate.

* Performing Steps Out of Sequence:

Situations may occur during the performance of EVENT PROCEDURES
where it is critical to perform an upcoming step earlier than the specified
sequence. In those situations all of the following conditions must exist:

- Delaying the performance of the step will have a significant negative
impact on mitigating the event.

- Only a step from the procedure(s) currently being performed may be used.

- The step is unique, stands on its own, and can be carried out completely
(i.e., do not perform a piece of a step).

- When procedure steps are performed out of sequence during an actual or
simulated EVENT, complete and comply with Enclosure 7, Evaluation of
EOP/AP Step Usage Deviation.

This guidance is not intended to allow "skipping or jumping" around in
procedures. It recognizes that procedural limitations may occur during certain
events that may justify more expedient actions than previously anticipated.
NSM concurrence is recommended.

* Taking Actions Not Addressed In EVENT Procedures:
[NOCS 006667, 08660]

a. Prompt and prudent action may be taken without procedural guidance
under the following conditions:

- To minimize personnel injury or damage to plant equipment.

- Preemptive manual actuation of automatic systems.

- Failure of automatic systems to perform or respond correctly.

- Unexpected or uncontrolled loss of process system fluids.

AI-505 Rev. 7 Page 14



4.1.4 Procedure Compliance (Cont'd)

c. Departing From Existing Procedural Guidance:

- Licensed operators are permitted to depart from procedural guidance
known to be non-conservative or incorrect based on plant conditions
resulting from the event (i.e., tripping a pump if its associated suction
valve fails to open to prevent pump damage).

Communicate departure from existing procedural guidance to the
PROCEDURE DIRECTOR.

- Some steps in the EOPs use the phrase "if accessible". These steps
indicate the action may not be possible due to radiation dose rates
resulting from fuel damage. If radiation dose rates prohibit the action from
being performed, the PROCEDURE DIRECTOR may continue on in the
procedure.

* These steps have been previously evaluated and determined not to be
critical in the mitigation strategy, or

* A caution has been placed prior to the step stating the consequences if
the step is not performed.

* If access is not permitted, then the PLANT OPERATOR must notify
the Control Room of conditions.

- Under unusual conditions alternate follow-up actions are required that
deviate from EVENT PROCEDURES but comply with ITS and license
basis, the PROCEDURE DIRECTOR performs the following:

* Discusses the required actions with the CONTROL BOARD
OPERATOR(S), NSM, and STA.

- Evaluates potential risk of complicating the EVENT

- Ensures action(s) do not impede completion of time critical steps
or timely completion of existing EVENT PROCEDURE steps.

* Receives concurrence from the NSM.

* Documents the actions following the event with an NSM log entry.
These actions shall be reviewed after-the-fact and receive the same
degree of review as if they had been preplanned.

AI-505 Rev. 7 Page 16



Monday. June 26. 2000 0) 05:23 PM RO.BNK Page: 1

1. _5-43 001/ 1/ /1190102008/ G2.3. 112.613.01 33-[1]1

Which of the following would be a High Radiation Area?

,A. 0.5 meters from the side of a tank the dose rate is 480 R/hr.

B. 1 meter on the other side of a 8" x 20" through wall opening the dose rate

is 520 R/hr.

C. 1 meter from the side of a tank the dose rate is 520 R/hr.

D. 0.5 meters on the other side of 8" x 20" through wall opening the dose

rate is 480 R/hr.

Reasons:

A. Correct, a High Radiation Area is any accessible room or area in which an

individual could receive a deep-dose equivalent in excess of 100 mR/hr at 30

cm. 0.5 meters is > 30 cm and 480RIhr is > 100 mR/hr.

B. On the other side of a 8" x 20" through wall opening is an inaccessible area.

Also a Very High Radiation Area has a dose rate in excess of 500 R/hr at 1

meter.

C. A Very High Radiation Area has a dose rate in excess of 500 R/hr at 1 meter.

D. The dose rate is appropriate but on the other side of a 8" x 20" through wall

opening is an inaccessible area.
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3.1.18.8 When work is required to be performed in an area posted as "Hot
Particles Present," the following documentation must be reviewed and
signed by each worker:

o HP Pre-Job Briefing (used to identify job functions, specific
additional ALARA considerations, and Total Risk Assessments).

3.1.19 Radiation Area MNOCS 013520. 0150601|

Any accessible room or area in which an individual could receive a
Deep-Dose Equivalent in excess of 5 mrem in one hour at
30 centimeters from any radiation source will be posted as follows:

"CAUTION, RADIATION AREA."

3.1.20 High Radiation Area MNOCS 013520, 0150601

Any accessible room or area in which an individual could receive a
Deep-Dose Equivalent in excess of 100 mrem in one hour at
30 centimeters from any radiation source will be barricaded and in
addition posted as follows:

"CAUTION, or DANGER, HIGH RADIATION AREA."
MNOCS 0622971

Any High Radiation Area in which the Deep-Dose Equivalent rate is
greater than 1000 mrem/hr at 30 cm from any radiation source shall
be subject to the posting requirements above, and in addition locked
doors shall be provided to prevent unauthorized entry. When no
enclosure can be reasonably constructed around an individual area, a
flashing yellow light shall be activated as a warning device.

3.1.21 Very High Radiation Area rNOCS 0135201

Any accessible room or area in which an individual could receive
Deep-Dose Equivalent in excess of 500 rad in one hour at 1 meter
from any radiation source will be stringently controlled and in
addition posted as follows:

"GRAVE DANGER, VERY HIGH RADIATION AREA."

RSP-101 Rev. 30 Page 11



4.5 VERY HIGH RADIATION AREAS

4.5.1 Due to the danger of potential life-threatening overexposures,

controls for Very High Radiation Areas will be established 
and

maintained in accordance with HPP-214.

4.5.2 There is a GRAVE DANGER associated with entry into the Very 
High

Radiation Areas listed below. The Manager Radiation Protection

maintains control of these "Very High Radiation Areas". 
The normal

High Radiation precautions and instructions listed in this 
procedure

will not permit access into these areas.

o Incore Room when incores are being withdrawn (95' elevation RB),

o Underneath the Reactor Vessel when incores are parked

(95' elevation RB),

o Penetrations to "fuel" transfer tube vaults during spent 
fuel

movement (119' elevation AB/RB).

4.5.3 The High Radiation Areas listed below have the potential 
of becoming

"Very High Radiation Areas" dependant upon fuel integrity 
and

operational evolutions. While these areas do not meet the strict

criteria for VHRAs, they do have significant levels of radiation.

o Waste Gas Decay Tank (95' elevation A.B.)

o Spent Resin Storage Tank (95' elevation A.B.)

o Make Up Demineralizers (119' elevation A.B.)

o Yellow Room High Rad Storage Area (119' elevation A.B.)

4.6 AIRBORNE RADIOACTIVITY AREAS rNOCS 0134801

4.6.1 Prior to EntrY

4.6.1.1 Notify Health Physics office prior to each entry.

NOTE: Entry into a posted Airborne Radioactivity Area will not

always mandate the use of respiratory protection equipment

(e.g., external exposure to radioactive noble gases, etc.).

However, stay times may be maintained for monitoring

purposes.

4.6.1.2 Obtain respiratory protection equipment, if specified by RWP 
or

Health Physics.

RSP-101 Rev. 30 Page 28



Monday, June 26, 2000 @ 05:34 PM RO.BNK Page: 1

1. 5-99 002/ 6/ / 1150402012/ G2.4.91 3.313.9/1 -[1]/

A step early in AP-404, Loss of Decay Heat Removal, states:

IF both DHR trains are NOT available
THEN isolate DHR from RCS.

The details of the step gives a list of equipment to secure and valves to close.
What is the reason for isolation of DHR?

A. It removes possible leak paths and is necessary for operators to place an
alternate core cooling method in service.

,B. It removes possible leak paths and sets up the DHR system for checkout
and possible maintenance.

C. It is required for Boron Precipitation prevention and sets up the DHR
system for checkout and possible maintenance.

D. It is required for Boron Precipitation prevention and is necessary for
operators to place an alternate core cooling method in service.

Reasons:

A. Isolating the DHR from RCS is not necessarily required to place an alternate
core cooling method in service.

B. Correct, the purpose of this step is to remove possible leak paths and set up

systems for checkout and possible maintenance.

C. This step does not prevent Boron Precipitation.

D. This step does not prevent Boron Precipitation and the isolation is not
necessarily required to place an alternate core cooling method in service.

Provide AP-404; New question written for Sept 2000 RO exam. (3-15-2000 mg)
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-404 LOSS OF DECAY HEAT REMOVAL

6. Ensure proper RB cooling unit operation.

a) If an ES has actuated then only one RB cooling unit should
be running in low speed.

b) If an ES has not actuated then two RB cooling units should
be run in low speed.

7. If both DHR trains are not available, isolate DHR from RCS.

a) This step isolates both DHR trains from the RCS and
directs operators to an alternate cooling method matrix to
determine core cooling method.

b) Isolating DHR removes possible leak paths and sets up
systems for checkout and possible maintenance.

c) If one train of DHR is available to start continue on in this
procedure.

G. STATUS: AT LEAST 1 TRAIN OF DHR AVAILABLE TO START.

1. When RCS level is 2 130.6 ft. continue in this procedure.

2. If previously running DHR train will be restarted, perform
Enclosure 4, Venting DHR, in this procedure.

a) If the previously running pump is to be restarted it will
need to be vented to remove any air that may be in the
train. Venting this pump will help prevent pump cavitation
and water hammers when the pump is started. This could
prevent damage to the pump as well as system piping.

3. Start available DHR train.

a) The DHR train will be started using Enclosure 1 or
Enclosure 2.

4. Ensure shutdown DHR train is filled and vented as required.

a) The shutdown DHR train will be filled and vented per
Enclosure 4. This pump is filled and vented to prepare it
for starting if it is needed at a later time.

Page 10 of 33
OPS-5-99LP Rev. 0



Tuesday, June 27, 2000 @ 04:34 PM RO.BNK Page: 1

1. 4-63 0041 2-4 /08801020141 029A4.01 / 2.5/2.51 33-[1]1

You are in the process of starting the Containment Purge. The following
conditions exist:

- AHF-7A and AHF-7B (Reactor Building Purge Exhaust Fans) are running.

- AHV-1A and AHV-1B (Reactor Building Purge Exhaust Valves) are open.

- AHF-6A and AHF-6B (Reactor Building Purge Supply Fans) are running.

- AHV-1C (Reactor Building Purge Supply Valve) is open.
- You are holding AHV-1D (Reactor Building Purge Supply Valve) control switch

in the open position.

When you release the control switch for AHV-1D, the valve goes closed. Which of

the following is the reason that AHV-1D closed?

A. One of the Reactor Building Purge Supply Fans has tripped.

B. One of the Reactor Building Purge Exhaust Fans has tripped.

YC. Reactor Building Purge Flow Control Pot is set too high.

D. Reactor Building Purge Flow Control Pot is set too low.

Reasons:

A. AHV-1D is not interlocked to AHF-6A and AHF-6B. AHV-1C and AHV-1B
have an interlock with AHF-6A and AHF-6B.

B. AHV-1D is not interlocked to AHF-7A and AHF-7B.

C. Correct, AHV-1D will automatically close if the Reactor Building Purge Flow
Control Pot is too high. The high setting causes a low velocity pressure
signal at the supply duct downstream of AHD-91.

D. AHV-1D will not automatically close if the Reactor Building Purge Flow
Control Pot is too low.

New question written for Sept 2000 RO exam. (3-15-2000 mg)
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTAINMENT, CONTAINMENT VENTILATION AND

INDUSTRLAL COOLING

1) In order to start a purge supply fan, all of the
following conditions must be satisfied:

* Both purge exhaust fans are running

* Duct temperature is < 1350F

* No smoke detected by AH-23-CE

* No combustible vapor detected by AH-24-
CE

2) A loss of any of the above conditions will trip a
running purge supply fan.

3) On receipt of a start signal the associated fan
discharge damper will receive an open command.
The fan will start after its discharge damper reaches
its open position.

2. AHD-91 and AHD-92

a) AHD-91 is an air operated damper used to control the
supply air flow to the Reactor Building. The flow rate is
controlled by adjusting the position of AHD-91 using a the
Reactor Building purge flow control potentiometer (0 to
10) located on the HVAC panel in the Main Control Room.

b) Recirculation damper AHD-92 will automatically open if
ABF-6A and -6B are running and the supply duct pressure
or fan differential pressure exceeds its setpoint.

c) This interlock protects the supply duct and fans from
pressurization stresses due to deadheading the fans.

3. Reactor Building Purge Supply Valves (AHV-1C and AHV-1D)

a) AHV-lC and -ID are 48-inch diameter butterfly type
isolation valves.

Page 54 of 91
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTAINMENT, CONTAINMENT VENTILATION AND
INDUSTRIAL COOLING

1) AHV-1D is an air-to-open pneumatically operated
valve controlled by two 3-way solenoid valves
arranged in series. Either valve in the vent position
will vent air from the valve operator, allowing
spring pressure to close the valve in a maximum
time of two seconds. . AHV-ID is located in an
area totally protected from damage from missiles,
pipe, or equipment rupture. It will remain sealed
against design pressure during accident conditions.

* AHV- ID is set to open to only 90% of its
full open position.

2) AHV-IC is a motor operator valve controlled by a
totally enclosed, non-ventilated type motor and gear
drive. The valve, which has a maximum close time
of 5 seconds, is set to open to only 90% of its full
open position.

* Power to AHV-IC is supplied from ES
MCC 3A1.

* AHV-IC is protected from debris by an 18-
inch duct extension and wire mesh screen.

b) AHV-lC and -ID are normally operated using three
position (CLOSE, NORMAL, OPEN) spring return to
NORMAL control switches located on the ES section of
the Main Control Board.

1) AHV-IC can also be operated from its associated
MCC.

2) AHV-lD can also be operated from a local control
station near the valve.

c) AHV-1 C Interlocks

1) AHV-IC will not open unless at least one purge
supply fan is running. On a loss of both supply fans
the valve will automatically close.

Page 55 of 91
OPS-4-63-LP Rev. 1



COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTAINMENT, CONTAINMENT VENTILATION AND
INDUSTRIAL COOLING

2) AHV-lC will automatically close on an RM-Al gas
channel high alarm or high flow condition.

d) AHV-ID Interlocks

1) AHV-1D will automatically close on an RM-Al gas
channel high alarm or high flow condition.

2) AHV-lD will automatically close on a low velocity
pressure signal of 0.030" H20 as sensed by AH-266-
DPS, which monitors the supply duct downstream
of AHD-9 1.

* A recirculation flow setting of 7.5 or less on
the AHD-91 control potentiometer will
establish the flow required to satisfy the low
differential pressure setting on AHV-91.

4. Reactor Building Purge Exhaust Valves AHV-lA and AHV-IB

a) AHV`-lA and -lB are 48-inch diameter butterfly type
isolation valves.

1) AHV-lA is an air-to-open pneumatically operated
valve controlled by two 3-way solenoid valves
arranged in series. Either valve in the vent position
will vent air from the valve operator, allowing
spring pressure to close the valve in a maximum
time of two seconds. . AHV-lA is located in an
area totally protected from damage from missiles,
pipe, or equipment rupture. It will remain sealed
against design pressure during accident conditions.

* AHV`-lA is set to open to only 90% of its
full open position.

2) AHVl-lB is a motor operated valve controlled by a
totally enclosed, non-ventilated type motor and gear
drive. The valve, which has a maximum close time
of 5 seconds, is set to open to only 90% of its full
open position.

Page 56 of 91
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTAINMENT, CONTAINMENT VENTILATION AND
INDUSTRIAL COOLING

* Power to AHV-lB is supplied from ES
MCC 3A1.

* AHV-IB is protected from debris by an 18-
inch duct extension and wire mesh screen.

b) AHV-lA and -1B are normally operated using three
position (CLOSE, NORMAL, OPEN) spring return to
NORMAL control switches located on the ES section of
the Main Control Board.

1) AHV-1B can also be operated from its associated
MCC.

2) AHV-1A can also be operated from a local control
station near the valve.

c) AHV-IB Interlocks

1) AHV-IB will not open unless at least one purge
supply fan is running. On a loss of both supply fans
the valve will automatically close.

2) AHV-11B will automatically close on an RM-AI gas
channel high alarm or high flow condition.

d) AHV-IA Interlocks

1) AHV-lA will automatically close on an RM-Al gas
channel high alarm or high flow condition.

2) AHV-IA will automatically close on a low velocity
pressure signal of 0.030" H20 as sensed by AH-552-
DPS.

5. Reactor Building Purge Filters (AHFL-IA and -iB)

a) AHFL-1A and -lB are 50% capacity (25,000 cfm) filter
banks consists of roughing, high efficiency particulate
absorption (HEPA) and charcoal filters.

1) The HEPA filters have an efficiency of 99.97%.

Page 57 of 91
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4.5 REACTOR BLDG PURGE (CAT. 1) (Cont'd)

ArTTAN c DETAILS

NOTE: Flow Control Pot on back of MCB (HVAC section) controls only

AHD-91, a setting of 10 is full closed and 0 is full open.

4.5.19 ADJUST Reactor Bldg Purge
Supply for FULL
recirculation AND START
Reactor Bldg Purge Supply
Fan

1. - ADJUST Flow Control Pot
(CB-HV) to 10

2. _ START AHF-6A
OR
START AHF-6B

3. - OPEN AHV-1C

NOTE: Low Flow thru AHD-91 will result in closure of AHV-1D.

4.5.20 ADJUST Purge Supply
Recirculation Control for
desired purge flow setting

1. SELECT and HOLD AHV-1D
control switch to OPEN
position

2. ADJUST Reactor Bldg Purge
Flow Control Pot (CB-HV)
setting from 10.0 to
required flow to prevent
AHV-1D from trip closed
signal, - 2.5

3. RELEASE AHV-1D control
switch

4.5.21 START second Reactor Bldg
Purge Supply Fan, as
required

0

0

START AHF-6A
OR
START AHF-6B

4.5.22 IF outside temperature
requires the use of purge
supply heaters,
THEN ENERGIZE purge heaters

0

o ENERGIZE the associated heater
for the running purge supply fan

Heating Aux. Bus, Unit 3A
AHHE-16A for AHF-6A
OR

_ Heating Aux. Bus, Unit 4A
AHHE-16B for AHF-6B
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Sunday, June 25, 2000 @ 10:24 AM SRO.BNK Page: I

1. 5-34 003/6//1150101001/ G2.4.44/ 2.1/4.0/ 55-[2/31/

Following an accident condition, which of the RM-A1, Reactor Building Purge
Exhaust Duct Monitor, mid-range dose rates listed below would require the
evacuation of the population out to 5 miles?

A. Stability Class A, B or C with a reading of 90 mR/hr for 12 minutes.

B. Stability Class A, B or C with a reading of 60 mR/hr for 22 minutes.

C. Stability Class F or G with a reading of 90 mR/hr for 12 minutes.

vD. Stability Class F or G with a reading of 60 mR/hr for 22 minutes.

Reasons:

A. and C. Protective action recommendations are only made for general
emergencies. The time limit of 12 minutes does not qualify these dose rates for
a general emergency classification.

B. The time limit is adequate for emergency classification by dose rate but the
dose does not exceed a site area emergency.

D. Correct, 60 mR/hr for 22 minutes would qualify as a general emergency and
therefore at a minimum the evacuation of the population out to 5 miles.

New question written for Sept 2000 SRO exam. ( 3-2-2000 mg) Provide EM-202.
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(:: (
EMERGENCY CLASSIFICATION TABLE

( 'OSURE 1
((., 3 of 16)

ACCIDENT CONDITION:

Gaseous Effluents

MODES: ALL

1.1 MODES: ALL

(1'or 2)

1. A VALID reading on RM-Al or
RM-A2 gas channel exceeds
the UNUSUAL EVENT threshold
value listed on the
Radioactive Release Permit
for 60 minutes or longer

OR

2. Sample analysis confirms
gaseous effluent being
released exceeds 2 times the
ODCM noble gas release
setpoint for 60 minutes or
longer

1.2 MODES: ALL

(1 or 2)

1. A VALID reading on RM-Al or
RM-A2 exceeds the ALERT
threshold value listed on
the Radioactive Release
Permit for 15 minutes or
longer

OR

2. Sample analysis confirms
gaseous effluent being
released exceeds 200 times
the ODCM noble gas release
setpoint for 15 minutes or
longer

1.3 MODES: ALL

(1 or 2 or 3)

1. VALID RM-Al or RM-A2
Mid-Range monitor reading
exceeds the values on the
following Table for the
current Stability Class for
15 minutes or longer:

Stab. Class Reading (mR/hr)
A, B or C 80
D or E 20
F or G 5

OR

2. Dose Assessment results
indicate SITE BOUNDARY dose
>100 mR TEDE or >500 mR
thyroid CDE for the actual
or projected duration of the
release

OR

3. Field survey results
indicate closed windows dose
rates >lOOmR/hr expected to
continue for more than one
hour; or analyses of field
survey samples indicate
thyroid CDE of SOOmR for one
hour of inhalation, at or
beyond SITE BOUNDARY

1.4 MODES: ALL

(1 or 2 or 3)

1. VALID RM-Al or RM-A2
Mid-Range monitor reading
exceeds the values on the
Table below for the current
Stability Class for 15
minutes or longer:

Stab. Class Reading (mR/hr)
A, B or C
D or E
F or G

800
200

50

OR

2. Dose Assessment results
indicate SITE BOUNDARY dose
>1000 mR TEDE or >5000 mR
thyroid CDE for the actual or
projected duration of the
release AND core damage is
suspected or has occurred

OR

3. Field survey results indicate
closed windows dose rates
>lOOOmR/hr expected to
continue for more than one
hour; or analyses of field
survey samples indicate
thyroid CDE of SOOOmR for one
hour of inhalation, at or

4.

Liquid Effluents

MODES: ALL

1.S MODES: ALL

(1 or 2)
1. A VALID reading on RM-L2,

RM-L7, or sample analysis
confirms the release
exceeds 2 times the ODCM
release setpoint for 60
minutes or longer

OR

2. Release continued for 60
minutes or longer with no
dilution flow

1.6 MODES: ALL

A VALID reading on RM-L2, RM-
L7, or sample analysis confirms
the release exceeds 200 times
the ODCM release setpoint for
15 minutes or longer

EM-202 Rev. 63 Page 25



ENCLOSURE 8
(Page 1 of 2)

GUIDELINES FOR PROTECTIVE ACTION RECOMMENDATIONS FOR

NON-ESSENTIAL GENERATING COMPLEX PERSONNEL AND GENERAL POPULATION
[NOCS 1128, 1592]

RECOMMENDED ACTION
A-_ r MT1 CZ 5-10 MILES

I -A .s --- -^Ll- /,rc r crrTC runfC E=CrTTM AT FC
l LA NI LUN 11IUN a/Urr-0J.LF taJx- l c .JI.LIiJrIIP% o _ lI-l, L - , .

1. CONDITION:
GENERAL EMERGENCY DECLARED.
NO APPARENT CORE DAMAGE.

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in Region 1 or 2 Evacuate Zone 1 None

(Refer to EOP-07); or (See Note 2.) (See Note 1.)
b. RM-G29/30 reading < 100 R/hr; or
c. PASS results.

2. CONDITION:
GENERAL EMERGENCY DECLARED.
CLAD DAMAGE/GAS GAP RELEASE (NO CORE MELT).

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in Region 3 Evacuate Zone 1 Shelter Zones 2 & 3

(Refer to EOP-07); or (See Note 2.) (See Note 1.)
b. Core uncovered for 15-30 minutes; or
c. RM-G29/30 reading of 100-75,000 R/hr (RB spray

off) OR 100-25,000 R/hr (RB spray on); or
d. PASS results.

OR:

* Dose at the 0.83 mile Site Boundary is projected to be:

a) TEDE: > 1.0 Rem
b) Thyroid CDE: > 5.0 Rem

3. CONDITION:
GENERAL EMERGENCY DECLARED.
CORE MELT OCCURRING OR LIKELY.

CORE DAMAGE INDICATIONS:
a. RCS pressure vs temperature in the Severe Accident

Region (Refer to EOP-07); or
b. Core uncovered for > 30 minutes; or
c. RM-G29/30 reading > 75,000 R/hr (RB spray off)

or > 25,000 R/hr (RB spray on).

%lTIH:

NO projected containment failure and NO release underway. Evacuate Zone 1 Shelter Zones 2 & 3
(See Note 2.) (See Note 1.)

Projected containment failure and/or release underway. Evacuate Zone 1 Evacuate Zones 2 & 3

(See. Note 2.) (See Note 2.)
(See Note 3.)

* PARs within the first hour of an event should be based on PLANT CONDITIONS ONLY until the

| Dose Assessment Team is operational.

NOTE 1: Relocafe/evacuate population affected by ground contamination after plume passage or at any time projected

dose from actual release is > 1.0 REM TEDE or > 5.0 REM Thyroid CDE.

NOTE 2: Evacuation time estimates are 2 hours for a Zone 1 evacuation and 4 hours for Zones 2 & 3 evacuation.

CThese times do not include notification or preparation time for evacuees.)

NOTE 3: IF projected dose from an actual release is >1.0 REM TEDE or 5.0 REM Thyroid beyond 10 miles,

THEN RECOMMEND evacuation to State and local government by distance in miles,

OR by subdivision and geographic boundaries.

ZONE DESCRIPTIONS

Zone 1: O-S miles 360° and out to 10 miles in Gulf.
Zone 2: 5-10 miles in Citrus County.
Zone 3: 5-10 miles in Levy County.
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Sunday, June 25, 2000 @ 10:28 AM SRO.BNK Page: 1

1. 5-40 001/1/ NUCST002 5/1190101023/001 K2.021 3.6/3.7/ 44-[23]1

The plant is at full power with the following equipment OOS for maintenance:

- SCP-1A, Secondary Services Closed Cycle Cooling Pump
- IAP-3B, Instrument Air Compressor
- AHF-14C, Auxiliary Building Exhaust Fan
- Breaker 2D on 480V Rx Aux Bus 3A (CRD power supply)
- All other equipment is in its normal configuration.

Which of the following equipment clearances if approved would result in a
required or automatic power change?

A. IAP-4, Diesel Driven Air Compressor

B. AHF-14A, Auxiliary Building Exhaust Fan

C. Breaker 3B on MTSW-4, Berm 480V Switch Gear Main Breaker.

>/D. Breaker 3312 power supply for 480V Plant Aux Bus

Reasons:

A. IAP-4 is not normally operating and, there are two other operable air
compressors, IAP-3A and IAP-3C.

B. The auxiliary building exhaust fans are run in pairs, one pair at a time.
AHF-14C and AHF-14A are run together. AHF-14D and AHF-14B would be
running to work on the other pair of fans.

C. The loads on MTSW do not affect power level unless the reactor building
temperature increases to the point that a Tech. Spec. shutdown is required.

D. Correct, opening this breaker with the 480V CRDM supply breaker already
open will cause the CRD system to de-energize and drop all the control rods
into the core.

4-28 3; 4-89 2; New question written for Sept 2000 SRO exam. (3-2-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

11 _NUCSTOO2 5 11190101023 W01K2.02 1.6 ,.7 -4-[2/3]
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COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

3. Power to the stators can also be removed by depressing the manual
reactor trip button on the Main Control Board

F. The patch panel allows any drive except those in group 8 to be assigned to
any group.

1. This is done by exchanging the power and instrumentation leads
associated with that CRDM.

G. The majority of the CRD electrical equipment is located in the CRD room,

which is located on the 124' elevation of the control complex. (Figure 1)

1-3.0 SYSTEM FLOWPATHS

A. NOT APPLICABLE

1-4.0 MAJOR COMPONENT DESCRIPTION

A. DC HOLD POWER SUPPLY (Figure 2, Figure 3)

1. The DC hold power supply, which is used to maintain the position
of the four safety groups of control rods, consists of two redundant
halves ("A" and "B").

a) Power to the "A" DC hold supply is provided from Reactor
Auxiliary Bus 3A through a supply breaker and the
associated 480V/120V step down transformer.

b) Power to the "B" hold supply is provided from Plant
Auxiliary Bus 3A through a supply breaker and the
associated 480V/120V step down transformer.

2. The six phase input to each power supply is converted to 12OVDC
using four diode groups.

a) Each diode group provides power to one of the four safety
rod groups.

1) Each diode group contains six individual diodes,
one for each phase of the 120VAC input to the
power supply. The 12OVDC output of each diode
group is supplied to a single phase of the stators for
their associated safety group.

Page 11 of 77
OPS-4-28-LP Rev. 0



COURSE: SYSTEMS TECHNOLOGY

LESSON: CONTROL ROD DRIVE ELECTRICAL

2) The "A" DC hold supply provides power to the A
windings of the safety rods. The "B" DC hold
supply provides power to the CC windings of the
safety rods.

b) Each DC old supply contains a total of 24 diodes.

1) (4 diode groups (one for each safety group)) x (6
diodes per group) = 24 diodes.

c) Because the safety groups are maintained at their fully
withdrawn positions (out limits) during normal operation, it
is only necessary to supply power to two fixed windings of
the safety rod stators.

1) The CRDM design only requires one energized
winding to latch the leadscrews and maintain
control rod position. Energizing two windings from
separate power supplies provides the redundancy
required in the event of a loss of one of the 480V
supplies to the system and for surveillance testing of
the individual system breakers.

3. The outputs from the DC hold power supplies are routed to the
safety groups through four DC breakers, designated Cl, C2, Dl,
and D2 and diodes.

a) The Cl and C2 breakers are on the output of the "A" DC
hold supply. The Dl and D2 breakers are on the output of
the "B" DC hold supply.

1) Each breaker controls two contacts, one for each of
the safety groups supplied by the breaker

B. REGULATING AND AUXILIARY POWER SUPPLIES (Figure 4)

1 . Each power supply receives power from the main ("A" side) and
secondary ("B" side) 480V/120Vstep down transformers. A loss of
either source will not effect the operation of the power supply.

2. Each power supply has six distinct outputs corresponding to the six
phases of the CRDM stators

Page 12 of 77
OPS-4-28-LP Rev. 0
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ENCLOSURE 4

TITLE 4160V Unit Aux Bus 3A (MTSW-2A)

LOCATION 119' Turbine Bldg.

DRAWINGS 206-011, EC-206-022
______ _____ L

BKR.
NO. LOAD COMPONENT IDENTIFICATION

. ,

,

1

2

3

4

5

6

7

8

9

10

11

12

13

14

AHF-14A

Breaker 3201

AHF-14C

Breaker 3219

Breaker 3203

RWP-1

SCP-1A

FWP-1A

CWP-1A

CWP-lC

CDP-1A

Breaker 3217

Breaker 3215

Breaker 3213

Auxiliary Bldg Exhaust Fan 'A'

Unit 3 Aux Transformer Feed

Aux Bldg Exhaust Fan 'C'

Feed to 480V Heating Aux Bus

Unit 3 Start Up Trans Feed

Normal Duty S.W. Raw Water Pump

Sec. Serv. C.C.C. Pump "A"

Feed Water Booster Pump "A"

Circulating Water Pump "A"

Circulating Water Pump "C"

Condensate Pump "A"

Feed to Intake Aux Bus A

Feed to Reactor Aux Bus A

Feed to Turbine Aux Bus A
I__ _ _ _ _ _ _ _ _

Initial/Date

OP-700A Rev. 19 Page 10



ENCLOSURE 10

TITLE 480V Reactor Aux Bus 3A (MTSW-3C)

LOCATION 95' Turbine Bldg

DRAWINGS 206-011, EC-206-032
RKIR I NOR. POS.

NO LOAD COMPONENT IDENTIFICATION
-. It

1B

1C

2B

2C

2D

3A

3B

3C

3D

4A

4B

Incoming Feeder Breaker

BREAKER 3355

CIHE-2A

IAP-3A

CRDM Power Supply 'A'

Spare

Reactor MCC 3A1

Reactor MCC 3A2

ACDP-16

ACDP-127

480V ES Bus 3A Tie

3305

FEED TO PZR HTR MCC 3A

Industrial Cooling Heater 'A'

Instrument Air Compressor 3A

Rx Bldg Ltg. Dist. Panel

Calibration Lab

3395

CLSD

CLSD

CLSD

CLSD

RI

4C

4D

Breaker

Spare

Spare
I -

Initial/Date

OP-700A Rev. 19 Page 16



ENCLOSURE 17

TITLE 480V Plant Aux Bus (MTSW-3J)

LOCATION 95' Turbine Bldg

DRAWINGS 206-011, EC-206-035

BKR. 1NOR. P0.
NO. LOAD COMPONENT IDENTIFICATION NRPO

I _ _

1B

1C

iD

2B

2C

2D

3B

3C

3D

Incoming Feeder Breaker

Station Bus Crosstie
Breaker

Future

ACDP-129

AHHE-4A SCR FEEDER

AHDP- 11

3312

3392

CLSD

CLSD

Chem-Rad Building Dist. Panel

Control Complex Heating Coil 'A'

Control Complex Htg. Distribution
Pnl 'A'

CLSD

CLSD

CLSD

CLSD

CLSD

CRDM Power Supply 'B'

AHHE-4B SCR FEEDER Control Complex Heating Coil 'B'

NOTE: De-energizing Control Complex HVAC Heaters
could cause batteries to become inoperable due to
low temp.

AHDP-12 Control Complex Htg Distribution
Pnl'B'

CLSD

= II _

Initial/Date

OP-700A Rev. 19 Page 23



ENCLOSURE 18

N-

TITLE 480 Volt Switchgear (MTSW-4)

LOCATION 119' South West Berm

DRAWINGS 206-0790

BKR. LOAD COMPONENT IDENTIFICATION NOR. POS.

1 12 KV Disconnect CLSD

3B Main Breaker CLSD

3D ACDP-156 RB Maintenance Support CLSD
Building

4A ACDP-161 ACDS-I1 Feeder to ACDP-161 CLSD

4B Spare

4C Spare

4D MTMC-24 Secondary RB Chiller MCC CLSD

Initial/Date

OP-700A Rev. 19 Page 24



Sunday, June 25, 2000 (a, 10: 30 AM SRO.BNK Page: 1

1. 5-42 001/ 18/ / 1190101035/ G2.4.30/ 2.2/3.6/ 55-[213]

Which of the following will require a notification to the NRC within a maximum of
four (4) hours?

A. Axial power imbalance is -61% at 92% power.

vB. State of Florida notification following the death of 7 turtles (endangered
species) on the bar racks.

C. Apprehension by security of 2 persons selling cocaine in the Ready
Warehouse.

D. The hospitalization of two employees following a crane accident in the
Turbine Building.

Reasons:

A. -61% imbalance at 92% power violates safety limit 2.1.1.1 and by safety limit
violation 2.2.4 the NRC must be notified within 1 hour.

B Correct, the NRC must be notified within 4 hours of notifying other
government agencies.

C. The NRC requires 24 hour notification for the sale, use, or possession of illegal
drugs within the protected area.

D. A report to OSHA is made for a fatality or hospitalization of three or more
employees within 8 hours. As only 2 employees are injured in this
circumstance, OSHA notification will be through normal channels.

Provide CP-151, TS 2.1, TS 2.2 and the COLR. New question written for Sept
2000 SRO exam. (3-7-2000 mg)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re

|18 | 1190101035 32.4.30 2.2 3.6 55-[2/3]

ANSWERS: Version Answers:
I inale I 0 1 2 3 4 5 6 7 8 9 [lScrambleChoices

Points B IC ID 1ABCDABC Scramble Range: A -

I
System
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ENCLOSURE 2
(Page 9 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

3. A written report is required within 30 days of:
(IOCFR20.2203)

a. Any verbal report

b. Any dose exceeding any occupational or public dose

limits per 10CFR20

c. Any levels of radiation or concentrations of
radioactive material in an unrestricted area in excess
of 10 times of any applicable limit

d. Any levels of radiation in excess of 40 CFR 190

E. Reports of Planned Special Exposures

A written report is required within 30 days following any planned

special exposure conducted in accordance with 10CFR20.1206,

informing the commission that a planned special exposure was

conducted and indicating the date the planned special exposure

occurred and including the information required by 10CFR20.2105
{1OCFR20.2204}.

V. TECHNICAL SPECIFICATIONS (1OCFR5O.36)

All reports performed under this requirement shall be made to the NRC

Operations Center via the Emergency Notification System (alternate means

- commercial telephone).

A. Safety Limit Violations (ITS 2.2)

If a Safety Limit is violated, CR-3 shall:

1. Notify the NRC Operations Center within 1 hour via the

Emergency Notification System (alternate means - commercial

telephone) as required by 10 CFR 50.72, One Hour Reports.

2. Notify the Vice President, Nuclear Operations within

24 hours.

3. Notify the NGRC within 24 hours.

4. Submit an LER within 30 days, pursuant to 10 CFR 50.73. The

LER shall be submitted to the following:

a. NRC

b. NGRC

c. Director, Nuclear Plant Operations

d. Vice President, Nuclear Operations

CP-151 Rev. 7 Page 27



ENCLOSURE 2
(Page 10 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

5. NOT resume operation of the plant until authorized by the

NRC.

B. Limiting Safety System Settings (ITS 3.3.1)

If during operation, the automatic system does not function as

required, CR-3 shall notify the NRC Operations Center in

accordance with 10 CFR 50.72 (One Hour Reports) OR 10 CFR 50.72

(Four-Hour Reports).

VI. ENVIRONMENTAL/NPDES PERMIT NOTIFICATIONS

NOTE: The Environmental Compliance Manual - Crystal River Nuclear Plant

Site, contains a complete listing of Emergency Response Contacts

for environmental issues.

NOTE: Events reportable as significant environmental events which also

require reports to other Federal, State, or local

agencies shall be reported in accordance with those reporting

requirements [Notification of Other Government Agencies

(1OCFR50.72(b)(2)(vi)]. The NRC shall be provided copies of such

reports at the same time they are submitted to the other agencies.

If a significant environmental event occurs over weekends or

holidays the report shall be supplied within 24 hours of the first

working day following the weekend or holiday.

A. IF conditions occur that have the potential to adversely affect the

environment,
OR are in non-compliance with environmental permits,

THEN immediately contact the Supervisor, Environmental and Radiological

Compliance (Primary) or Environmental Services Department (Alternate)

for evaluation.

1. The Supervisor, Environmental and Radiological Compliance

(or alternate) will assist in evaluating the condition for

reportability in accordance with appropriate environmental
documents.

2. Sources of information pertaining to environmental reporting

include:
o Appendix B - Part II to the Operating License
o Environmental Compliance Manual
o NPDES Permit
o Ground Water Permit
o Sewage Treatment Permit
o Water Use Permit
o Air Permit

CP-151 Rev. 7 Page 28



ENCLOSURE 2
(Page 11 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

B. NPDES Non-Compliance Reports

For non-compliances with the NPDES Permit which endanger public health
or the environment, the following notifications are required:

1. Environmental Services Department provides verbal notification to
the Florida Department of Environmental Protection (DEP) within
24 hours.

2. Environmental Services Department provides written reports to the
Florida DEP within 5 days.

3. The CR-3 Supervisor, Environmental and Radiological Compliance
ensures that written reports are prepared for submittal to the NRC
under the Environmental Protection Plan, Section 3.2 for minor
non-compliances at CR-3 with respect to NPDES permit (in
conjunction with notifications performed by Environmental Services
Department to Department of Environmental Protection).

C. Violation Reports

For Florida DEP Notices of Violation regarding any CR-3 related
environmental permit, perform the following:

1. The Environmental Services Department follows the reporting
requirements and time frames established in the Notice of
Violation for responding to Florida DEP.

2. The Supervisor, Environmental and Radiological Compliance ensures
copies of the Notice of Violation and FPC response are submitted
to the NRC at the same time they are submitted to the permitting
agency.

CP-151 Rev. 7 Page 29



ENCLOSURE 2
(Page 12 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

D. Notification of Other Government Agencies (1OCFR50.72(b)(2)(vi)

1. The NRC must be notified within four (4) hours of notifying other
government agencies.

2. Any event or situation, related to the public health and safety,
or protection of the environment for which a news release is
planned or notification to other government agencies has or will
be made.

E. Sea Turtle Reports

1. 1OCFR50.72(b)(2)(vi) Reports

a. Report is required for any captured injured or dead sea
turtle, and

b. Report is required for each live (non-lethal) sea turtle
take for the 4 0th and higher occurrence in a biennial period.

2. Reports are also required to the National Marine Fisheries Service
(NMFS) for the following conditions. These reports must also be
provided to the NRC at the time they are submitted to the NMFS.

a. Five (5) day written reports.

Upon reaching 40 non-lethal takes in a biennial period
Upon reaching 3 causally related lethal takes in a biennial
period
Upon reaching 6 non-causally related lethal takes in a
biennial period.

b. Twenty-four (24) hour verbal reports are required for each
subsequent take above the 5 day written report levels.

c. Thirty (30) day written reports are required for any
causally related injured or killed sea turtle in the intake
canal or the bar racks.

d. Annually (by January 30th) or at any time upon request, a
report on sea turtle strandings must be submitted to NMFS.
The report shall include species, size, and date of
strandings.

CP-151 Rev. 7 Page 30



ENCLOSURE 2
(Page 13 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

F. Significant Environmental Events

Any occurrence of a significant environmental event that indicates or
could result in significant environmental impact causally related to
station operation shall be recorded and promptly reported to the NRC
within 24 hours followed by a written report within 30 days. No routine
monitoring programs are required to implement this condition.

1. Examples of significant environmental events include:

o excessive bird impaction events
o on-site plant or animal disease outbreaks
o mortality or unusual occurrence of any species protected by

the endangered Species Act of 1973
o unusual fish kills
o increase in nuisance organisms or conditions

2. For significant environmental events, perform the following:

a. Environmental Services Department makes required
notifications to all agencies, with the exception of the
NRC.

b. The STA notifies the NRC Operations Center and Region II for
immediate reporting requirements.

c. The Supervisor, Environmental and Radiological Compliance
ensures NRC written reporting requirements are satisfied.

G. Other NPDES Related Notifications

NOTE: 316(a) and (b) are sections of the Clean Water Act that require
infrequently performed studies regarding potential thermal and
entrainment impacts.

1. FPC shall provide the NRC with a copy of any 316(a) or (b) studies
and/or related documentation at the same time it is submitted to
the permitting agency.

2. The NRC shall be notified of proposed changes to the effective
NPDES Permit by providing NRC with a copy of the proposed change
at the same time it is submitted to the permitting agency.

CP-151 Rev. 7 Page 31



ENCLOSURE 2
(Page 14 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

3. Approved changes and additions to the NPDES Permit or the State
401 Certification shall be reported to the NRC within 30 days
following the date the change is approved.

a. IF a permit or certification, in part or in its entirety, is
appealed and stayed,
THEN the NRC shall be notified within 30 days following the
date the stay is granted.

4. FPC shall provide the NRC a copy of the application for renewal of
the NPDES Permit at the same time the application is submitted to
the permitting agency.

5. Environmental Services Department submits discharge monitoring
reports to the Florida DEP monthly as required by the NPDES
Permit. There are no corresponding requirements to notify the
NRC.

VII. AMERICAN NUCLEAR INSURERS/FPC RISK MANAGEMENT NOTIFICATIONS

A. Notify American Nuclear Insurers (ANI) and FPC Risk Management
(RM) per EM-202, Duties of Emergency Coordinator, when an Alert,
Site Area Emergency or General Emergency is declared. ANI
considers these conditions "Nuclear Accident."

B. Immediately notify ANI and FPC Risk Management using phone numbers
in EM-206, Emergency Plan Roster and Notification, of a serious
"Non-Nuclear Accident" involving lightning, explosion, operation
of fixed protection equipment, windstorm, vehicular damage to
plant, dropping of equipment, emergency or unplanned impairment to
fire protection equipment, etc., and serious accidents that
involve electrical and mechanical equipment and pressure system
component.

VIII. REPORTS OF ACCIDENTAL CRITICALITY OR LOSS OR THEFT OR ATTEMPTED THEFT OF
SPECIAL NUCLEAR MATERIAL PER 10CFR70.52

A. CR-3 shall report, within one hour after discovery, to the NRC
Operations Center via the Emergency Notification System (alternate
means: commercial telephone) any case of accidental criticality
or any loss, other than normal operating loss, of special nuclear
material.

B. Each licensee who possesses one gram or more of contained
uranium-235, uranium-233, or plutonium, shall notify the NRC
Operations Center within one hour after discovery of any loss or
theft or unlawful diversion of special nuclear material which the
licensee is licensed to possess or any incident in which an
attempt has been made or is believed to have been made to commit a
theft or unlawful diversion of such material.
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ENCLOSURE 2
(Page 15 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

C. This notification must be made to the NRC Operations Center via

the emergency notification system if the licensee is party to that

system. If the emergency notification system is inoperative or

unavailable, the licensee shall make the required notification via

commercial telephonic service or other dedicated telephonic system

or any other method that will ensure that a report is received by

the NRC Operations Center within one hour. The exemption of

10 CFR 73.21(g)(3) applies to all telephonic reports required by

this section.

D. Reports required under 10 CFR 73.71 need not be duplicated under

the requirements of this section.

IX. REPORTING OF FATALITY OR MULTIPLE HOSPITALIZATION ACCIDENTS PER

29CFR1904.8

A. Within 8 hours after the occurrence of an employment accident

which is fatal to one or more employees or which results in

hospitalization of three or more employees, the employer of any

employees so injured or killed shall report the accident either

orally or in writing to the nearest office of the Area Director of
the Occupational Safety and Health Administration, U.S. Department
of Labor.

B. These reports will be made by the FPC Corporate Safety Staff. In

order to ensure that the 8 hour reporting requirement is met, the

FPC Corporate Safety Staff must be notified immediately to allow

time for information collection and analysis.

C. IF unable to contact the FPC Corporate Safety Staff,
THEN make the required notification in accordance with the

requirements outlined in the FPC Accident Prevention Manual,
Section 1, Article 10A.

X. REPORTS OF FITNESS-FOR-DUTY EVENTS (1OCFR26)

Notifications shall be made to the NRC within 24 hours of the discovery

of a significant fitness-for-duty event including:

A. Sale, use, or possession of illegal drugs within the protected
area and,

B. Any acts by any person licensed under 10CFR55 to operate a power

reactor or by any supervisory personnel assigned to perform duties

within the scope of this part:

1. Involving the sale, use, or possession of a controlled
substance, or

2. Resulting in confirmed positive tests on such persons, or

3. Involving use of alcohol within the protected area, or

4. Resulting in a determination of unfitness for scheduled work
due to the consumption of alcohol.
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ENCLOSURE 2
(Page 16 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

XI. REPORTING OF DEFECTS AND NONCOMPLIANCE (10CFR21)

A. IF potentially reportable conditions regarding materials or

components meet the definition of Plant Equipment,
THEN follow the reporting requirements of 10CFR50.73.

IF NOT,
THEN follow reporting requirements of 10CFR21.

B. These reports are normally made through Nuclear Licensing and

coordinated with the vendor by Nuclear Procurement Quality
Assurance.

C. Notifications shall be made to the NRC within 2 days following

receipt and evaluation of notification of a failure to comply or

existence of a defect, as follows:

1. An evaluation to determine whether a particular deviation

could create a substantial hazard or to determine whether a

failure to comply is associated with a substantial safety

hazard must be completed within 60 days of the precursor
card origination date.

2. A Director or responsible officer subject to the regulations

of 10CFR21 must be informed within 5 working days after

completion of the evaluation performed in Step 1.

3. Notify the NRC Operations Center by facsimile at
301-816-5151 (preferred) or by telephone (301-816-5100)
within two days following officer notification in Step 2.

Verification that the facsimile has been received will be

performed by calling the NRC Operations Center.

4. Provide written notification to the NRC within 30 days

following Step 2, containing information required in
10CFR21.21(d)(4).

XII. NOTIFICATION REQUIREMENTS PER 10CFR5O.73 REPORTS

A. Reports made in accordance with 10CFR50.73 must be submitted to

the NRC within 30 days after discovery of the event.

B. Refer also to 10CFR50.72 reporting requirements.

C. 30 day written reports shall be made, utilizing the Licensee Event

Report format, for any of the following:

1. The completion of any nuclear plant shutdown required by

Technical Specifications {1OCFR50.73(a)(2)(i)(A)}.

2. Any operation or condition prohibited by Technical
Specifications {(OCFR50.73(a)(2)(i)(B)}.
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Crystal River Unit 3, Cycle 12

1.0 Core Operating Limits

This Core Operating Limits Report for CR3 Cycle 12 has been prepared in accordance with the
requirements of Technical Specification Section 1.1 and 5.6.2.18. The analytical methods used to
determine the core operating limits shall be those previously reviewed and approved by the NRC.
These methods are documented in BAW-10179PA, Rev. 3 "Safety Critera and Methodology for
Acceptable Cycle Reload Analyses". The Cycle 12 limits generated using this methodology above
are documented in BAW-2354, "Crystal River Unit 3 Cycle 12 Reload Report", dated August 1999.

The following limits are included in this report.

SL 2.1.1.1
SL 2.1.1.2
LCO 3.1.1
LCO 3.1.3
SR 3.1.7.1
LCO 3.2.1
LCO 3.2.2
LCO 3.2.3
LCO 3.2.4
LCO 3.2.5
LCO 3.3.1
LCO 3.9.1

AXIAL POWER IMBALANCE PROTECTIVE LIMITS
AXIAL POWER IMBALANCE PROTECTIVE LIMITS
SHUTDOWN MARGIN
MODERATOR TEMPERATURE COEFFICIENT
APIIRPI POSITION INDICATION AGREEMENT
REGULATING ROD INSERTION LIMITS
AXIAL POWER SHAPING ROD INSERTION LIMITS
AXIAL POWER IMBALANCE OPERATING LIMITS
QUADRANT POWER TILT
POWER PEAKING FACTORS
REACTOR PROTECTION SYSTEM INSTRUMENTATION
REFUELING BORON CONCENTRATION

Fi990006 Page 2 Revision 0



Crystal River Unit 3, Cycle 12

Axial Power Imbalance Protective Limits
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SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

2.1.1.1 In MODES 1 and 2, the maximum local fuel pin centerline
temperature shall be < 5080 - (6.5 E-3) X (Burnup,
MWD/MTU).F. Operation within this limit is ensured by
compliance with the AXIAL POWER IMBALANCE protective
limits preserved by the Reactor Protection System
setpoints in LCO 3.3.1, "Reactor Protection System (RPS)
Instrumentation," as specified in the COLR.

2.1.1.2 In MODES 1 and 2, the departure from nucleate boiling
ratio (DNBR) shall be maintained greater than the limits
of 1.3 for the BAW-2 correlation and 1.18 for the BWC
correlation. Operation within this limit is ensured by
compliance with SL 2.1.1.3 and with the AXIAL POWER
IMBALANCE protective limits preserved by the RPS
setpoints in LCO 3.3.1, as specified in the COLR.

2.1.1.3 In MODES 1 and 2, Reactor Coolant System (RCS) care
outlet temperature and pressure shall be maintained above
and to the left of the SL shown in Figure 2.1.1-1.

2.1.2 RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained
< 2750 psig.

2.2 SL Violations

The following actions shall be completed:

2.2.1 In MODE 1 or 2, if SL 2.1.1.1, SL 2.1.1.2 or SL 2.1.1.3 is
violated, be in MODE 3 within 1 hour.

2.2.2 In MODE 1 or 2, if SL 2.1.2 is violated, restore compliance and be
in MODE 3 within 1 hour.

(continued)

Crystal River Unit 3 2.0-1 Amendment No. 149



SLs
2.0

2.0 SLs CONT2aLogE ECDv y i

2.2 SL Violations (continued)

2.2.3 In MODES 3j 4, and 5, if SL 2.1.2 is violated, restore compliance
within 5 minutes.

2.2.4 With any SL violation, within 1 hour, notify the NRC Operations
Center, in accordance with 10 CFR 50.72.

2.2.5 With any SL violation, within 24 hours, notify the appropriate
Nuclear Operations senior management and the offsite reviewers
specified in the Quality Assurance Plan.

2.2.6 With any SL violation, within 30 days, a Licensee Event Report
(LER) shall be prepared pursuant to 10 CFR 50.73. The LER shall
be submitted to the NRC, the offsite reviewers specified in the
Quality Assurance Plan, the Director, Nuclear Plant Operations and
the Chief Nuclear Officer.

2.2.7 With any SL violation, operation of the plant shall not be resumed
until authorized by the NRC.

Crystal River Unit 3 2.0-2 Amendment No. 168.



Sunday, June 25, 2000 @ 10:31 AM SRO.BNK Page: 1

1. 5-42 002/18/5-43 9/ 11901010351 G2.3.112.6/ 3.0/ 55-[213I

Which of the following radiological incidents would require the NRC to be notified
within 24 hours of discovery?

A. While inspecting a contaminated motor, an electrician receives an eye
dose equivalent of 11 rem in a 12 hour time period.

vB. During radiography of a main steam line, a plant engineer accidently
receives a whole body dose of 5.2 rem over an 8 hour time span.

C. A Facility Serviceman receives a shallow dose equivalent of 34 rems to
his hands while transporting a contaminated tool to the hot shop.

D. Due to an unanticipated change in radiological conditions, a mechanic
with a weekly limit of 1000 mrem receives a whole body dose of 2250
mrem in one day.

Reasons:

A. The eye dose for 24 hour notification is 15 rem/24 hours.

B. Correct, the TEDE for a 24 hour notification is 5 rem /24 hours.

C. The extremity dose for 24 hour notification is 50 rem/24 hours.

D. Although this dose exceeds an administrative limit it does not exceed the 24
hour notification limit.

Provide CP-151; Unmodified bank question (5-43 #11) written for Sept 2000 SRO
exam. (4-6-2000 mg) ROTs J - T1OB; ROTs M - T5A
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System

18 5-43 9 1190101035 G2.3.1 2.6 3.0 55-[2/3]

ANSWERS: Version Answers:
I 0 1 2 3 4 5 6 7 8 9 E Scramble Choices

Points |B IC ID |A IB IC ID IA 1B IC]I Scramble Range: A- - ;
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ENCLOSURE 2
(Page 6 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

2. Any change from one Emergency Class to another
{1OCFR50.72(c)(1)(ii)}, or

3. A termination of the Emergency Class
{1OCFR50.72(c)(1)(iii)}.

B. Immediately report:

1. The results of ensuing evaluations or assessments of plant
conditions {1OCFR50.72(c)(2)(i)},

2. The effectiveness of response or protective measures taken
{1OCFR50.72(c)(2)(ii)}, and

3. Information related to plant behavior that is not understood
{10CFR50.72(c)(2)(iii)}.

C. Maintain an open, continuous communication channel with the NRC
Operations Center upon request by the NRC {1OCFR50.72(c)(3)}.

IV. RADIOLOGICAL NOTIFICATIONS AND REPORTS PER 10CFR20

A. Radioactive Packages and Transport Vehicles (10CFR20.1906(d)):

1. Immediately notify the final delivery carrier and the
Administrator of the NRC Regional Office (404-331-4503) when
the following radiation levels or contamination levels are
exceeded for packages or on vehicles offered for shipment or
received:

a. Radiation levels (IOCFR71.47)

(1) Common Carrier (Non-exclusive Use) Vehicles

o Packages greater than 200 mrem/hr on
contact or 10 mrem/hr at 1 meter.

(2) Exclusive Use Vehicles (open transport)

o Dose rates on packages greater than
200 mrem/hr contact; or

o Dose rates on vertical planes or upper or
lower load carrying surfaces of the
vehicle greater than 200 mrem/hr; or

o Dose rates at any point 2 meters from the
vertical planes exceeding 10 mrem/hr; or

CP-151 Rev. 7 Page 24



ENCLOSURE 2
(Page 7 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

o Dose rates in any normally occupied
position in the vehicle exceeding
2 mrem/hr, unless personnel have been
trained and are wearing personnel
monitoring devices.

(3) Exclusive Use Vehicles (closed transport)

o Dose rates on packages greater than
1000 mrem/hr contact; or

o Dose rates exceeding those allowed for an
exclusive use vehicle above.

b. Contamination Levels (IOCFR71.87(i))

(1) Packages offered for shipment with non-fixed
contamination exceeding 22 dpm/cm2 beta/gamma or
2.2 dpm/cm2 alpha activity.

(2) Packages received (or offered for receipt) which
were transported by an exclusive use vehicle
with non-fixed contamination exceeding
220 dpm/cm2 beta/gamma or 22 dpm/cm2 alpha
activity.

2. A written report on missing radioactive material shipments
must be submitted to the NRC within two weeks of the
investigation completion (10CFR20.1001-2402 Appendix F).

B. Loss of radioactive material (10CFR20.2201)

1. CR-3 shall report to the NRC Operations Center via the
Emergency Notification System:

a. Immediately after its occurrence becomes known to
CR-3, any lost, stolen or missing licensed material
equal to or greater than 1,000 times Appendix C
(IOCFR20.1001-20.2401) quantities which could result
in an exposure to an individual in an Unrestricted
Area.

b. Within 30 days of any lost, stolen or missing
radioactive material greater than 10 times Appendix C
(1OCFR20.1001-20.2401) quantities that are still
missing at this time.

2. A written follow-up report must be submitted within 30 days
of each verbal notification.

3. Loss of radioactive material and recovery may also be
reportable per 10CFR73.71.
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ENCLOSURE 2
(Page 8 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

C. Significant Release of Airborne Radioactivity (10CFR20.2202(a)(
2)

1. CR-3 shall immediately report via the Emergency Notification
System to the NRC Operations Center the release of
radioactive material, inside or outside of a restricted
area, so that had an individual been present for 24 hours,
the individual could have received an intake five times the
annual limit on intake (the provisions of this paragraph do
not apply to locations where personnel are not normally
stationed during routine operations, such as hot-cells or
process enclosures).

2. CR-3 shall within 24 hours of discovery of the event, report
via the Emergency Notification System to the NRC Operations
Center any event involving loss of control of licensed
material possessed by CR-3 that may have caused, or
threatens to cause the release of radioactive material,
inside or outside of a restricted area, so that, had an
individual been present for 24 hours, the individual could
have received an intake in excess of one occupational annual
limit on intake (the provisions of this paragraph do not
apply to locations where personnel are not normally
stationed during routine operations, such as hot cells or
process enclosure).

3. A written follow-up report must be submitted within 30 days
of each verbal notification.

D. Radiation Overexposure (IOCFR20.2202/2203)

1. Immediate telephone report via installed Emergency
Notification System to the NRC Operations Center (as well as
an immediate written report to the individual), any event
that may have caused or threatens to cause an individual to
receive:

a. 25 rem or more Total Effective Dose Equivalent (TEDE); or

b. 75 rem or more eye dose equivalent (LDE); or

c. 250 rem or more shallow dose equivalent (SDE) (whole
body or extremity).

2. Twenty-four hour telephone report via installed Emergency
Notification System to the NRC Operations Center (as well as
a 24-hour written report to the individual), any event that
may have caused or threatens to cause an individual to
receive the following dose in a period of 24 hours:

a. 5 rem Total Effective Dose Equivalent (TEDE); or

b. 15 rem eye dose equivalent (LDE); or

c. 50 rem shallow dose equivalent (SDE) (whole body or
extremity).
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ENCLOSURE 2
(Page 9 of 21)

NOTIFICATION REQUIREMENTS (Cont'd)

3. A written report is required within 30 days of:
(IOCFR20.2203)

a. Any verbal report

b. Any dose exceeding any occupational or public dose
limits per 10CFR20

c. Any levels of radiation or concentrations of
radioactive material in an unrestricted area in excess
of 10 times of any applicable limit

d. Any levels of radiation in excess of 40 CFR 190

E. Reports of Planned Special Exposures

A written report is required within 30 days following any planned
special exposure conducted in accordance with 1OCFR20.1206,
informing the commission that a planned special exposure was
conducted and indicating the date the planned special exposure
occurred and including the information required by 10CFR20.2105
{1OCFR20.22041.

V. TECHNICAL SPECIFICATIONS (1OCFRSO.36)

All reports performed under this requirement shall be made to the NRC
Operations Center via the Emergency Notification System (alternate means
- commercial telephone).

A. Safety Limit Violations (ITS 2.2)

If a Safety Limit is violated, CR-3 shall:

1. Notify the NRC Operations Center within 1 hour via the
Emergency Notification System (alternate means - commercial
telephone) as required by 10 CFR 50.72, One Hour Reports.

2. Notify the Vice President, Nuclear Operations within
24 hours.

3. Notify the NGRC within 24 hours.

4. Submit an LER within 30 days, pursuant to 10 CFR 50.73. The
LER shall be submitted to the following:

a. NRC

b. NGRC

c. Director, Nuclear Plant Operations

d. Vice President, Nuclear Operations
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Sunday, June 25, 2000 @ 10:37 AM SRO.BNK Page: I

. 5-50 001/11/4-26 4/1150101005/ 034A2.01/ 3.6/4.4/44-[1]/
While de-fueling is in progress, the following radiation monitors just came into
alarm:

- RM-A4, Fuel Handling Building Ventilation Duct Monitor.
- RM-G14, Auxiliary Building Fuel Storage Pool Monitor.
- RM-G15, Auxiliary Building Fuel Handling Bridge Monitor.
- RM-A2, Auxiliary Building and Fuel Handling Exhaust Duct Monitor.

If a spent fuel assembly has just been dropped to the bottom of the Spent Fuel
Pool, as the Spent Fuel Coordinator, what direction are you going to give first?

A.

B.

C.

,D.

Contact the Control Room to enter AP-250, Radiation Monitor Actuation.

Contact the Control Room to enter AP-1080, Refuel Canal Level
Lowering.

Have the refueling crew begin a leak check for the Spent Fuel Pool
Liner.

Have the refueling crew immediately evacuate the Spent Fuel Floor.

Reasons:

A., B., and C. All of these actions are directives that may be required for such an
accident but, should be secondary to evacuating the area per limit and
precaution 3.2.14 of FP-203.

D. Correct, this affords the refueling personnel protection from high radiation
doses.

New question written for Sept 2000 SRO exam. (4-4-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A

1 4-26 4 1150101005 034A2.0

ANSWERS:

Esnqe I

RO Import. SRO Import Initial/Re

'1 3.6 4.4 |4-[1]
Version Answers:
0 1 2 3 4 5 6 7 8 9 FScrambleChoices

ID 1A 1B IC D A A Scramble Range: A -

System

I I
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3.2.8 The Auxiliary Building ventilation exhaust system servicing the

storage pool area shall be OPERABLE when irradiated fuel is stored
in the SF pools or one of the following shall be met:

a. With one pair of exhaust fans or two filter systems inoperable,
fuel movement within the storage pools may proceed provided the
operable pair of exhaust fans are in operation and discharging
through at least one system of HEPA filters and charcoal
absorbers, or

b. With the Auxiliary Building exhaust ventilation system servicing
the storage pool area inoperable, suspend all operations
involving movement of fuel within the storage pools until at
least one pair of exhaust fans and one filter system is restored
to operable status.

3.2.9 Reactor coolant boron concentration shall be maintained within the
limits of ITS LCO 3.9.1 and the COLR.

3.2.10 Personnel involved with fuel handling shall be limited to working a
maximum of twelve (12) hours out of any twenty-four (24) hour
period.

3.2.11 A Caution tag will be issued on the polar crane to the Refueling
Supervisor on duty. There shall be no lifting over the Fuel
Transfer Canal during the defueling and refueling evolutions.
[NOCS 001702, 001714]

3.2.12 The RB Evacuation Alarm shall have been tested and verified operable
per SP-323, Evacuation and Fire Alarm Demonstration, within one (1)

week prior to the defueling and refueling evolutions. The alarm
shall also be tested after any maintenance work on the alarm
equipment during these evolutions.

3.2.13 Any system which might decrease the boron concentration by inserting

non-borated water will be isolated from the Reactor Coolant System
(RCS) refueling canal.

3.2.14 In the event of an accident involving nuclear fuel or the sounding
of a radiation monitor alarm, personnel shall evacuate the affected
area immediately, even if there is a fuel assembly in the bridge
mast. ENOCS 001508]

FP-203 Rev. 43 Page 6
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( (

Procedure Limit and Precaution Basis
FP-203 Personnel involved with fuel handling shall be limited to working a maximum Ensures personnel remain alert during

of twelve (12) hours out of any twenty-four (24) hour period. the Refueling evolution. This is
I consistent with Reg. guidelines.

FP-203 A Caution tag will be issued on the polar crane to the Refueling Supervisor on Ensure that heavy loads are not moved
duty. There shall be no lifting over the Fuel Transfer Canal during the over the refueling floor while fuel is
defueling and refueling evolutions. exposed. This will prevent a load from

being dropped onto the fuel and
causing fuel damage.

FP-203 The RB Evacuation Alarm shall have been tested and verified operable per Ensure operability of the alarm in the
SP-323, Evacuation and Fire Alarm Demonstration, within one (1) week prior event it was required to warn
to the defueling and refueling evolutions. The alarm shall also be tested after personnel to evacuate the RB.
any maintenance work on the alarm equipment during these evolutions.

FP-203 Any system which might decrease the boron concentration by inserting Minimize the possibility of a boron
non-borated water will be isolated from the Reactor Coolant System (RCS) dilution accident.
refueling canal.

FP-203 In the event of an accident involving nuclear fuel or the sounding of a radiation These Limits ensure that radiation
monitor alarm, personnel shall evacuate the affected area immediately, even if levels at the various refueling
there is a fuel assembly in the bridge mast. locations and release paths are

monitored for protection of the
These radiation monitoring subsystems are required to be operating during refueling personnel and the
defueling and refueling operations, or compensated for as detailed in the environment.
following steps

a. RMG-13, Decontamination Pit Area

b. RMA-2, Auxiliary Building and Fuel Handling Exhaust Duct

c. RMG-15, Auxiliary Building Fuel Handling Bridge

d. RMG-16, Reactor Building Fuel Handling Bridge

Page 15 of 31
OPS-5-50-LP Rev. 0



I RMA I REV 12 | AP-250

RADIATION MONITOR ACTUATION

1.0 ENTRY CONDITIONS

IF any of the following Atmospheric Radiation High alarms are actuated:

* RM-A1 GAS

* RM-A2 GAS

* RM-A3

* RM-A4

* RM-A5 GAS

* RM-A5 IODINE

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

AP-250 PAGE 1 of 49 | RMA



F RCLL I REV 08 (MC) I AP-1 080
I, I

REFUELING CANAL LEVEL LOWERING

1.0 ENTRY CONDITIONS

IF unexpected lowering of refueling canal level occurs,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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Sunday, June 25, 2000 @ 10:40 AM SRO.BNK Page: 1

1. 5-69 001/7//1150401001/ 067AK3.0413.3/4.1/ 55-[213]I

Current plant conditions are:

- Annunciator F-03-02, AUX BLDG FIRE ALERT, is in alarm.
- Annunciator F-03-04, CNTRL COMPLEX FIRE ALERT, is in alarm.
- Pyrotronics Control Module 2 (95' Auxiliary Building) is in alarm.
- Pyrotronics Control Module 5 (124' Control Complex) is in alarm.

A chemist notifies the Control Room that while he was flushing the line in
preparation for taking a pressurizer liquid space sample the valve control panel
caught on fire. Which of the following actions are required to support proper
damper operation?

A. Stop the Control Complex supply fans (AHF-17A, 17B, 18A and 18B)
and the Sampling Hood (AHF-44A and 44B) exhaust fans.

B. Stop the Control Complex supply fans (AHF-17A, 17B, 18A and 18B)
and the Control Complex return fans (AHF-19A and 19B).

VC. Stop the Chemical Lab supply fan (AHF-30) and the Controlled Access
Area (AHF-20A and 20B) and the Sampling Hood (AHF-44A and 44B)
exhaust fans .

D. Stop the Chemical Lab supply fan (AHF-30) and the Controlled Access
Area (AHF-20A and 20B) and the Control Complex return fans
(AHF-19A and 19B).

Reasons:

A. AHF-44A and 44B should be stopped for proper damper operation of
the Nuclear Sample Room. But, stopping AHF-17A, 17B, 18A and 18B will not
support that task.

B. Stopping AHF-17A, 17B, 18A, 18B, 19A and 19B will not
affect any of the dampers associated with the Nuclear Sample Room.

C. Correct, AHF-20A, 20B, 30, 44A, and 44B should be stopped for
proper damper operation of the Nuclear Sample Room.

D. AHF-20A, 20B, and 30 should be stopped for proper damper
operation of the Nuclear Sample Room. But, stopping AHF-19A and
19B will not support that task.



Sunday, June 25, 2000 @ 10:40 AM SRO.BNK Page: 2

1. 5-69 001/ 7/ /1150401001/ 067AK3.04/ 3.3/ 4.1/ 55-[213]1
Provide AP-880; New question written for Sept 2000 SRO exam. (2-17-2000 mg)
KEY WORDS:
Objective Lesson Pa Task Numbe K/A RO Import. SRO Import Initial/Re System
17
ANSWERS:
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-880 FIRE PROTECTION

3. Because of the above, notification of the Health Physics
Department may be required.

G. Stop AH fans in affected area.

1. Enclosure 1 of this AP will provide information on the affected
area, location of fan controls, power supplies and fan designations.

2. Fans are secured in the fire areas to support proper fire damper
operation.

H. If additional fire fighting resources are required make appropriate
notifications.

1. If additional fire protection resources are needed then calls can be
made to Fire Protection personnel, Units 1 & 2, Units 4 & 5 and
Local Fire Departments.

2. If Local Fire Departments are required then a call to site security
should be made to allow rapid plant access once the Local Fire
Departments arrive.

I. Determine potential impact on Appendix R safe shutdown equipment.

1. Operators should review OP-880, Fire Service System, Enclosure
1, Appendix R Post-Fire Safe Shutdown Information.

J. If Fire Team Leader reports that fire is out, go to the step 3.13 in this
procedure.

1. Once the fire is out the procedure directs the establishment of a
firewatch to ensure the fire does not restart. This is completed in
step 3.13.

K. If fire is in AB ensure RB fans aligned for SW cooling.

1. The reactor building fan assemblies are normally served by the
Industrial Cooling (CI) System. Upon activation of the
Engineering Safeguards signal the fan assemblies are automatically
isolated from the CI System and switched to the SW System. A
fire in the Auxiliary Building can also cause this switch due to
fusible links in the system. In order to prevent an uncontrolled
switch over, the systems are switched manually so that the systems

Page 8 of 10
OPS-5-69LP Rev. 0



FP REV 11 AP-880

FIRE PROTECTION

1.0 ENTRY CONDITIONS

IF notified of a fire,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS

ACTIONS

Notify plant personnel.3.1

DETAILS

1 _ Depress "FIRE ALARM"
push button.

2 Announce on PA:

Fire Location

Required Response

3 _ Repeat PA announcement.

3.2 Ensure required suppression
systems are actuated.

* See CR-3 Pre-Fire Plan of the affected
area for the following information:

Potentially impacted equipment

Equipment power supplies

Fire protection equipment

Special fire concerns

3.3 Notify shift personnel. * STA

* NSM (evaluate plant conditions
for potential entry into
Emergency Plan)

AP-880 REV 11 PAGE 3 OF 13 | FP



3.0 FOLLOW-UP ACTIONS

ACTIONS DETAILS

3.4 Establish plant
communications.

* Maintain plant communications using:

Plant Line 1

Portable Radios

3.5 Repeat PA announcement. * Announce on PA:

Fire Location

Required Response

3.6 IF fire has radiological
implications,
THEN notify
Health Physics.

3.7 Stop AH fans in affected
area.

See Enclosure 1,
AH Fans in Various Fire
Areas,
in this procedure.

AP-880 REV 1 1 PAGE 5 OF 13 FP



3.0 FOLLOW-UP ACTIONS

3.8

ACTIONS

IF additional fire fighting
resources are required,
THEN make appropriate
notifications.

DETAILS

* Fire Protection Staff

* Units 1 & 2

* Units 4 & 5

* Local Fire Department

3.9 Determine potential impact * See OP-880,
on Appendix R safe Fire Service System,
shutdown equipment. Enclosure 1, Appendix R Post-Fire

Safe Shutdown Information.

3.10 IF Fire Team Leader reports
that fire is out,
THEN GO TO Step 3.13
in this procedure.

AP-880 REV 1 1 PAGE 7 OF 13 FP



3.0 FOLLOW-UP ACTIONS

ACTIONS

- IF fire is in AB,
THEN ensure RB fans are
aligned for SW cooling.

3.11

DETAILS

1 Close Cl valves to RB cooling units:

SWV-1 51

SWV-1 52

SWV-355

2 Open SW valves to RB cooling units:

SWV-353

SWV-354

3.12 _IF fire is in AB, * Close HYV-34
THEN notify SPO to isolate "HYDROGEN TO MUT ISO"
hydrogen supply to AB. (1 19 ft TB by west wall of air shaft).

3.13 WHEN fire is out, * Establish firewatch per
THEN establish firewatch. Fire Team Leader's instructions.

3.14 Notify plant personnel that 1 _ Announce over PA that fire is out.
fire is out.

2 Repeat PA announcement.

3.15 _ Restore fire protection
systems to standby.

| AP-880 I REV 1 1 PAGE 9 OF 13 FP



3.0 FOLLOW-UP ACTIONS

ACTIONS

Notify NSM to assess fire
damage.

DETAILS

* Notify Fire Protection staff to
complete FPC form 908, 1 1 O(S),
System Fire Report.

3.16

3.17 Notify Facility Services to
restore fire brigade
equipment to a state of
readiness.

3.18 IF plant ventilation
restoration is required,
THEN GO TO OP-409,
Plant Ventilation Operating
Procedure, Section 3.2

3.19 EXIT this procedure.

AP-880 REV 11 PAGE 11 OF 13 FP



4.0 ENCLOSURE 1 AH FANS IN VARIOUS FIRE AREAS

NOTE

Fans are stopped to support proper fire damper operation.

FIRE LOCATION | CONTROL AFFECTED POWER SUPPLY
I LOCATION FANS

Unit 4160V or 480V SWGR I&C Calibration AHF-49 Turb MCC 3A
Lab Unit 3D

Intermediate Building HVAC panel AHF-29A ES MCC 3A1
rear MCB AHF-24A Unit 13C & 13D

AHF-29B ES MCC 3B2
AHF-24B Unit 4B & 6C

Control Complex HVAC panel AHF-17A ES MCC 3A2
rear MCB = AHF-1 8A Unit 4B, 11 C, 2B

AHF-1 9A

AHF-17B ES MCC 3B2
_AHF-18B Unit 3D & 4C

AHF-19B ES MCC 3B3
Unit 3KN

AHF-54A ES MCC 3A3
Unit 3KN

. AHF-54B ES MCC 3B3
Unit 1 KN

95 ft Auxiliary Building: HVAC panel AHF-20A ES MCC 3A1
rear MCB AHF-44A Unit 8B & 9D

* Nuclear sample room
* PASS valve alley AHF-20B ES MCC 3B1
* PASS sample room Unit 9B

| AHF-44B ES MCC 3B2
Unit 1 C

AHF-30 VENT MCC 3A
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ U n it 2 D

Hot machine shop Hot machine AHF-34A Machine shop
welding hood shop on the = AHF-41 A MCC Unit 1D & 1E

north wall

AP-880 REV 11 IPAGE 13 OF 13 (LAST PAGE) FP



Sunday, June 25, 2000 @ 10:46 AM SRO.BNK Page: I

1. 5-83 001/4//1150401013/ AO7AA2.2/ 3.3/3.7/44-[1]/
The following conditions exist:

- The plant is at 100% full power.
- Annunciator N-02-02 "CDSTE PUMP A UNCOUPLED" has just come

into alarm.

Which of the following alarms would cause you, as the Procedure Director, to
direct entry into AP-1050, Flooding?

,A. COND PUMP PIT SUMP LEVEL HIGH (H-02-05)

B. BLDG SUMPS SUMP PUMP TROUBLE (H-02-07)

C. CW PUMP DISCH PRESS HIGH/LOW (M-02-03)

D. BATTERY CHARGER TROUBLE (P-07-08)

Reasons:

A. Correct, the entry conditions for AP-1050 are:
If COND PUMP PIT SUMP LEVEL HIGH annunciator alarms, and any of the
following conditions exist:
- any running CDP decouples
- any CDP trips
- indication of flooding.
Then use this procedure.
This is the only response that meets those conditions.

B., C., and D. None of these meet the entry conditions of AP-1050.

New question written for Sept 2000 SRO exam. (3-2-2000 mg)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Iml
k I 11150401013 7AA2.2 h.3 b.7
ANSWERS: Version Answers:

PointsleAI B0 1I2 I34 A5 I6 7 I8 I9B

port Initial/Re System
|k4-[1' ]

E Scramble Choices

Scramble Range: A -

"'III]

Points I i 1A 1B IC ID 1A 1B IC ID IA 1B I RD
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: AP-1050 FLOODING

CHAPTER 1
AP-1050 FLOODING

1-1.0 INTRODUCTION

A. CR-3 is protected from external flooding by the flood gates and passive
features of the Hurricane Protection System. This system protects the
turbine building as well as the systems, structures, and components
required to establish and maintain safe shutdown conditions.

B. Credible internal flooding mechanisms that require prompt action can
occur in the Auxiliary Building by a failure of RW piping. This is
addressed by AP-330, Loss of Service Water cooling.

C. In the Turbine Building, there are several possible flooding mechanisms,
the most sever of which is the failure of Circulating Water piping. The
purpose of AP-1050 is to protect CR-3, i.e., ensure safe shutdown, from
internal turbine building flooding.

D. This procedure would be used by the operating crew if a 'Condensate
Pump Pit Sump Level High' alarm actuates a Condensate Pump
decouples, trips or there is an indication of flooding.ENTRY

CONDITIONS

A. IF "COND PUMP PIT SUMP LEVEL HIGH" annunciator alarms, and
any of the following conditions exist:

Any running CDP decouples

Any CDP trips

Indication of flooding

1. These conditions are used to determine if flooding is occurring in
the Turbine Building. Note that the 'Condensate Pump Pit Sump
Level High' alarm must be in along with the other symptoms for
this procedure to be used.

1-3.0 IMMEDIATE ACTIONS

A. There are no immediate actions for this procedure.
1-4.0 FOLLOW-UP ACTIONS

Page 6 of 13
OPS-5-83LP Rev. 0



FLOOD REV 05 AP-1050

FLOODING

1.0 ENTRY CONDITIONS

IF "COND PUMP PIT SUMP LEVEL HIGH" annunciator alarms,

AND any of the following conditions exist:

* Any running CDP decouples

* Any CDP trips

* Indication of flooding

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

AP-1050 PAGE 1 of 9 FLOOD
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ANNUNCIATOR RESPONSE
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APPROVED BY: Procedure Owner

John W. Smith for JHT
(SIGNATURE ON FILE)
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PROCEDURE OWNER: Manager, Nuclear Plant
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ENCLOSURE 1
(Page 74 of 198)

PSA-Z ANNUNCIATOR RESPONSE PSA-Z-02-05 H-02-05

EVENT POINT 1317

INDICATED CONDITION:

o CONDENSATE PUMP PIT SUMP B LEVEL > 88.6' ELEVATION AS SENSED BY
SD-32-LS.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

OPERATOR ACTIONS FOR A VALID ALARM:

o REFER TO AP-1050.
o NOTIFY SECONDARY PLANT OPERATOR TO INVESTIGATE CAUSE OF ALARM CONDITION.

DISCUSSION:

REFERENCES: DRAWING 208-072-SD-08

SENSING ELEMENT: SD-32-LS

AR-403 Rev. 38 Page 75



ENCLOSURE 1
(Page 87 of 198)

PSA-Z ANNUNCIATOR RESPONSE PSA-Z-02-07 H-02-07

EVENT POINT 1880

INDICATED CONDITION:

o TURBINE ROOM SUMP LEVEL HIGH AS SENSED BY SD-24-LS
OR

o OILY WATER SEPARATOR TROUBLE

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

OPERATOR ACTIONS FOR A VALID ALARM:

o NOTIFY SECONDARY PLANT OPERATOR TO INVESTIGATE CAUSE OF HIGH LEVEL
AND/OR OILY WATER SEPARATOR PROBLEM

DISCUSSION:

OILY WATER SEPARATOR TROUBLE MAY BE CAUSED BY ANY OF THE FOLLOWING:
HIGH/LOW VACUUM PRE-FILTER HIGH AP OIL DISCHARGE
EMERGENCY STOP WHEN IN AUTO

THE ALARM WINDOW DOES NOT TYPE "OILY WATER SEPARATOR TROUBLE" BUT IN FACT
IS LABELED "TURBINE BUILDING SUMP LEVEL HIGH".

REFERENCES: DRAWING 208-072 SD-O1, SD-17.

SENSING ELEMENT: SD-24-LS, SD-24-DPIS, SD-26-PIS

AR-403 Rev. 38 Page 88
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ENCLOSURE 1
(Page 6 of 37)

TGF-M ANNUNCIATOR RESPONSE TGF-AX1-02-03 M-02-03

l__ l CW PUMP
l _ _ l DISCH PRESS

HIGHILOW

EVENT POINT 0123

INDICATED CONDITION:

o CIRC WATER PUMP 1A DISCHARGE PRESSURE <4 PSIG AS SENSED BY 2CW-57-PS.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

o HIGH LEVEL ALARM FOR CDP-lA/B PIT AND/OR TURBINE BUILDING SUMP.
o INTAKE AREA LOCAL CWP-1A DISCHARGE PRESSURE GAUGE.
o LOCAL WATERBOX INLET PRESSURE GAUGE.

OPERATOR ACTIONS FOR A VALID ALARM:

o CHECK CDP-LA/B PIT AND TURBINE BUILDING SUMP LEVELS ARE NOT HIGH.
o IF TURBINE BUILDING FLOODING IS INDICATED REFER TO AP-1050.
o VERIFY PROPER INTAKE OPERATION.
o WASH SCREENS AS NECESSARY.
o CLEAN BAR RACKS.

DISCUSSION:

THIS ALARM INDICATES CWP-lA IS EITHER NOT PUMPING WATER, OR A LARGE LEAK
HAS DEVELOPED WHICH COULD BE FLOODING THE TURBINE BUILDING.
CONSIDERATION SHOULD BE GIVEN TO SHUTTING DOWN CWP-LA.
THERE IS A 10 SECOND TIME DELAY ON THE PUMP PRESSURE LOW ALARM.

REFERENCES: DRAWING 208-018 SHEET CW-O1A

SENSING ELEMENT: 2CW-57-PS

AR-601 Rev. 11 Page 7
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ENCLOSURE 1
(Page 16 of 76)

TGF-N ANNUNCIATOR RESPONSE TGF-AX2-02-02 N-02-02

__ CDSTE PUMP A
UNCOUPLED

EVENT POINT 0085

INDICATED CONDITION:

o CDP-1A MOTOR RUNNING, BEING CONTROLLED FROM THE NORMAL CONDENSATE
PUMP CONTROLLER, AND A LOW VOLTAGE IS SENSED ON MAGNETIC COUPLING
CONTROLLER OUTPUT.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

o CDP-1A PUMP NOT ROTATING.
o CONDENSATE FLOW DECREASING.

OPERATOR ACTIONS FOR A VALID ALARM:

o SWAP CDP-1A TO SPARE CONTROLLER PER OP-603.
o IF CDP-1A CANNOT BE CONTROLLED THEN REDUCE PLANT POWER TO A LEVEL AT

WHICH 1 CONDENSATE PUMP CAN SUPPLY SUFFICIENT CONDENSATE FLOW.

DISCUSSION:

THIS ALARM INDICATES THE CONTROLLING VOLTAGE SIGNAL TO THE MAGNETIC
COUPLING ON THE CONDENSATE PUMP IS LOW. THIS WILL CAUSE THE PUMP TO STOP.
THIS IS A NORMAL ALARM WHEN SHUTTING DOWN A CONDENSATE PUMP.

REFERENCES: DRAWING 208-012 SHEET CD-01

SENSING ELEMENT: BREAKER CONTACTS AND 2TIR2 (LOW VOLTAGE RELAY)

AR-602 Rev. 16 Page 17
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ENCLOSURE 1
(Page 107 of 131)

SSF-Al ANNUNCIATOR RESPONSE | SSF-Al-07-08 P-07-08

EVENT POINT 1790

INDICATED CONDITION:

o BATTERY CHARGER, DPBC-1G, TROUBLE

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

o VOLTAGE INDICATED ON 480V REACTOR AUX BUS 3A < 430 VAC.

OPERATOR ACTIONS FOR A VALID ALARM:

o PLACE STANDBY CHARGER IN SERVICE IF AVAILABLE.

o REFER TO OP-705.

DISCUSSION:

THIS IS INDICATIVE OF A PROBLEM WITH THE POWER FEED TO THE CHARGER. A

LOW BUS VOLTAGE ON THE AC POWER INPUT TO THE CHARGER MAY BE THE

PROBLEM.

REFERENCES: DRAWING 209-023 SHEET DP-10, KBC-2475-130, C&D MANUAL #33

SENSING ELEMENT: ACPFAR-K8 RELAY

AR-701 Rev. 20 Page 108



Sunday, June 25, 2000 @ 10:54 AM SRO.BNK Page: I

1. 5-95 003/2/5-14 7/1150501001/ G2.3.2/ 2.5/2.9144-f11]

A step in EOP-08, LOCA Cooldown, states:

IF at any time, all the following exist:
-Adequate SCM
- High PRESS Aux spray desired
_ ICC Region 3 NOT previously entered

THEN CONCURRENTLY PERFORM EOP-14, Enclosure 13,
High PRESS Aux Spray Lineup (if accessible).

The Reactor Coolant Pumps are not running and a Reactor Coolant System
pressure reduction is desired. If the Health Physics department says the RM-A6
area is not accessible, which of the following actions should you take as the
Procedure Director?

A. Perform the enclosure as stated; ensure a preplanning meeting is
performed.

B. Perform the enclosure as stated; ensure a specific RWP is generated
with the Radiation Protection Manager's approval.

C. Do NOT perform the enclosure; transition to the beginning of EOP-8
starting with step 3.1.

vD. Do NOT perform the enclosure, continue on in EOP-8.

Reasons:

A. and B.The step should not be performed. "If accessible" means the step is not
required for mitigation strategy and dose rates prohibit the action from being
performed.

C. The step is not required to be performed. Direction should be to continue on
with the next step.

D. Correct, the step is not required to be performed. "If accessible" means the
step is not required for mitigation strategy and dose rates prohibit the action
from being performed. Continue on to the next step.
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1. 5-95 003/2/5-14 7/1150501001/ G2.3.2/ 2.5/2.9/44-[11I

2-32 #12; New question written for Sept 2000 SRO exam. (4-10-2000 mg)
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COURSE: OPERATIONS AND ADMINISTRATION

LESSON: EMERGENCY AND ABNORMAL PROCEDURE ORIENTATION

F. EMERGENCY EVENT: Transient plant operation requiring the use of
Emergency Operating Procedures (EOP).

G. ENSURE: Evaluate conditions and, if the condition does not exist, take
the necessary actions to establish the condition.

H. ENTRY CONDITION: the required conditions for entering and Event
Procedure.

I. EVENT PROCEDURE: Consists of either Abnormal Procedures (AP) or
Emergency Operating Procedures (EOP).

J. FULL HPI: 2 ES selected makeup pumps running; recirculation valves
closed; suction aligned to BWST; 4 BPI valves full open.

K. GO TO: Branch from the present step to another step or procedure.

L. IF ACCESSIBLE: An action may not be possible due to radiation dose
rates resulting from fuel damage. If radiation dose rates prohibit the action
from being performed, the Procedure Director may continue on in the
procedure. These steps have been previously evaluated and determined not
to be critical in the mitigation strategy, or a caution has been placed prior
to the step stating the consequences if the step is not performed. If access
is not permitted, then the Plant Operator must notify the Control Room of
conditions -

M. IF AT ANY TIME: If the condition is not present, leave it blank and
continue to the next step. If at any time steps are carried on the following
facing pages of the procedure until they are no longer applicable. If the
carry over step does not appear on the facing page, it is no longer
applicable. If the condition exists, return to this step and perform it. After
completion, return to the step that was previously in progress unless routed
to another step or procedure.

N., IF/IF NOT: When the "IF" statement is true, the action is taken as
specified. When the "IF" statement is not true, the "IF NOT" actions are
taken.

0. IMMEDIATE ACTION: Immediate actions are those actions which; are
performed each time the entry conditions are met, are time critical, and are
to be memorized by operators to allow use without reliance on the
procedure.

Page 10 of 27
OPS-5-14-LP Rev. 0
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 8, LOCA COOLDOWN

The details allow bypassing the start permissives if all permissives are met except
seal injection. Vendor instructions allow operating the pump in this configuration
as long as controlled bleed off and seal cooling are in service.

3.23 Select all PZR heaters to off.

Previous steps have established an RCS cooldown. Pressurizer heaters should not
be needed because the plant will be depressurized to minimize SCM.

3.24 If at any time, all of the following exist:

- Adequate SCM.

- High pressure Aux spray desired.

- ICC Region 3 not previously entered.

Then concurrently perform EOP-14, Enclosure 13, High
Pressure Aux Spray Lineup (if accessible).

If RCPs are not running, normal pressurizer spray will not be effective. High
pressure auxiliary spray uses the HPI pumps to provide water to the pressurizer
spray nozzle. This allows the use of pressurizer spray to reduce RCS pressure
instead of cycling the PORV. High pressure auxiliary spray is more
controllable than the PORV and avoids the potential for the PORV sticking
open, resulting in a loss of RCS inventory. The step has 3 conditions to be
applicable:

Adequate SCM must be available. If inadequate SCM exists, there is no need to
depressurize the RCS. In addition, seal injection is isolated to maximize HPI
flow delivery to the core, thus, isolating the supply to provide high pressure
auxiliary spray line. Since high pressure auxiliary spray would uses a portion of
HPI flow, it is also not desirable to divert this water to the pressurizer when
adequate SCM does not exist.

High pressure auxiliary spray is desired when normal spray is not adequate or
available. Also, if the pressurizer is solid, high pressure auxiliary spray would
not be desired since RCS pressure is being controlled by throttling HPI.

21 of 66
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 8, LOCA COOLDOWN

If the RCS was previously in ICC Region 3, the use of high pressure auxiliary
spray is not analyzed. The reactor vessel head vent exemption specifically
discusses the use of the pressurizer vent only to depressurize the RCS to limit
the rate of non-condensable gas generation. The use of high pressure auxiliary
spray may exceed RCS depressurization rate assumptions, therefore this step is
conditional regarding ICC Region 3.

Caution: Stopping an HPI pump can result in EDG overload
if ES re-actuates.

This caution is credited in EDG loading calculations to advise the operator that
if all manually applied loads are on the EDG (i.e., CREVs, chiller, SF pump,
etc.) and a HPI pump is shutdown such that it will restart on an ES actuation
(RBIC or LPI), the EDG load limits could be challenged due to the large
amount of starting current drawn when an HPI pump is started.

Note: Do not open PORV or use high pressure Aux spray to
de-pressurize RCS if ICC Region 3 was previously
entered.

If ICC region 3 has been entered, then the PORV and high pressure auxiliary
spray must not be used. The pressurizer high point vent will be used instead. This
is necessary because the RCS may contain a large amount of non-condensable
gasses. This could include gasses dissolved in the RCS and gasses in the form of a
bubble under the reactor vessel head. Rapid depressurization using the PORV
could result in gas bubbles forming in the RCS loops faster than they could be
removed by the hot leg HPVs (Note: EOP-7 would have opened the hot leg high
point vents when Region 3 was entered, and left them open). This could result in
non-condensable gasses collecting in the hot legs and blocking natural circulation.

22 of 66
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LOCACD REV 08 EOP-08

LOCA COOLDOWN

1.0 ENTRY CONDITIONS

IF directed by other procedures,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.23 Select all PZR Htrs to
"OFF".

Bank A

Bank B

Bank C

_Bank D

Bank E

3.24 _ IF at any time, all the
following exist:

Adequate SCM

High PRESS Aux spray
desired

ICC Region 3 NOT
previously entered

THEN CONCURRENTLY
PERFORM EOP-14,
Enclosure 13, High PRESS
Aux Spray Lineup
(if accessible).

I EOP-08 I REV 08 | PAGE 31 of 135 | LOCACD I
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COURSE: FUNDAMENTALS

LESSON: RADIATION PROTECTION

original values. A tenth thickness is that amount of material
required to reduce the radiation levels by a factor of ten.

5. Another factor, which must be taken into consideration, is the
energy of the incident radiation. As the energy of the incident
radiation increases, it takes a thicker shield to absorb the radiation.
The table below is provided to illustrate this point

APPROXIMATE TENTH VALUE THICKNESSES

Material 1 Mev Gamma 6 Mev gamma

Lead 1.5 inches 2.0 inches
Steel 3.0 inches 5.0 inches

Concrete 12 inches 20 inches
Water 24 inches 48 inches

D. Recent Operating Experience Feedback

1. On October 8, 1987, the unit was shutdown in Mode 6 for
refueling. At approximately 2300, an operation to fill the fuel
transfer canal was started. An unlicensed nuclear auxiliary
operator was at the basement level of the reactor building for the
purpose of checking water leakage past the reactor cavity seal
plate.

2. The operator removed some lead bricks from a permanent
shielding barrier in the access opening to the reactor cavity to look
directly into the cavity. He was exposed to a radiation field of 55
REM/hr during the time he spent directly in front of the opening.
A Health Physics Supervisor conservatively established an upper
limit to his total dose as 1.8 REM.

3. This exposure was an unplanned, uncontrolled exposure that
violated the plant administrative limits. The root cause was the
lack of a good method for early detection of water leakage past the
reactor cavity seal plate.

4. Lessons To Be Learned

a) Never remove shielding unless authorized by your RWP,
and normally, if shielding is to be removed; Health Physics
coverage is required.
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1-9.0 CR-3 ALARA PROGRAM

A. Purpose of the ALARA (As Low As Reasonably Achievable) Program

1. The ALARA program's primary purpose is to provide a means to
assure that occupational exposure will be ALARA at CR-3. This
program does not assign the responsibility to any single group but
to all employees. It is to be incorporated into every daily activity,
including special activities.

2. Plant technical and supervisory personnel, in conjunction with
Health Physics can reduce exposures by properly planning worker
activity, evaluating the actions and procedures used by individuals
in radiation areas, and conducting post-operation debriefings on
projects resulting in substantial exposures to find methods which
will result in lower doses on subsequent tasks. The Site Nuclear
Services ALARA Specialist has the responsibility of overseeing
the overall ALARA program in accordance with AI-1600.

B. Requirement for ALARA Program

1. 10 CFR 20 states that licensees must make every reasonable effort
to maintain exposures to radiation as far below the limits as is
reasonably achievable. If it can be shown that the radiation
exposure is unavoidable, or the cost of reducing radiation exposure
is unreasonable in comparison with the commensurate benefits,
then that exposure is ALARA.

C. Features of the ALARA Program

1. The ALARA Coordinator is tasked with maintaining records to
show total exposure for the CR-3 site. The ALARA Coordinator
also reviews radiation work permit requests. Health Physics will
assess and monitor the conditions ofjob. If the projected dose is
between 250 and 500 man-mRem an informal review of the work
will be required. If the projected dose is 0.5 man-Rem or higher a
formal review will be required. The Manager Radiation Protection
must approve RWP's with dose projections > 1.0 man-Rem.
RWP's with dose projections > 2.0 man-Rem require review by the
Dose Reduction Steering Committee (RSP-600 ALARA Program)

2. Preplanning Meetings are held to:
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a) discuss current dose rates, and contamination levels
including possible ways to reduce them and ways to
prevent the spread of contamination,

b) find favorable locations for job based on the work to be
done,

c) review diagrams, photographs, and plan views of
equipment/components to be utilized,

d) brief individuals to do the assigned tasks to insure that they
understand the work to be performed, this may include the
use of mockups to practice the task.

3. Post Job Briefing is done to insure pertinent observations,
experience, and data are recorded and reviewed to improve
ALARA the program. This information provides the basis for
procedure revision or other modifications that may reduce
exposures during subsequent/similar operations.

4. ALARA Compliance

a) Everyone shall use ALARA practices. These include but
are not limited to the following:

1) Complying with radiological safety procedures,
policy, and good practices,

2) Knowing RWP requirements, radiation sources, and
dose rates associated with their specific assignment,

3) Tracking your whole body exposure, and
4) Correcting the actions of co-workers, which are

counterproductive to the ALARA concepts.

5. ALARA Suggestion Form

a) ALARA suggestion forms will be made available to all
plant personnel through the ALARA Specialist. The
ALARA Specialist will review and discuss the suggestion
with the appropriate personnel. You are encouraged to
submit any suggestions.

1-10.0 RADIATION DETECTION

A. Instruments are necessary to detect radiation because even a lethal dose
would not immediately cause any detectable pain or discomfort in the

Page 30 of 50
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6. Viewing the fiber through the window assembly allows reading the
accumulated dose on the scale. As the gas in the chamber is
ionized by the gammas, the free ions migrate to their respective
poles, neutralizing the charge in the chamber. As the charge on the
chamber is reduced, the fiber will move up-scale.

7. The end cap on the charger end of the dosimeter should only be
removed for charging. Allowing dirt to accumulate in this area
would cause the charge to "leak", giving a false indication of dose.
Also, the center electrode must not be shorted to the walls of the
dosimeter to prevent driving the dosimeter off-scale, on the high
end.

8. The dosimeter is charged using a special charger to get the fiber to
read as close to zero as possible. Typically if the dose reading is
less than approximately 10% of full scale, the dosimeter is said to
be charged. A reading greater than approximately 75% of full
scale requires the dosimeter be recharged. The total dose is
determined by noting the dose reading when entering a radiation
area, then subtracting the first reading from the exit reading to find
the new total dose.

9. These devices are also sensitive to mechanical shocks. If the
dosimeter is dropped or struck, the reading should be checked
immediately to ensure that the device is still functioning. If the
reading has gone off-scale, you should leave the area and either get
a new dosimeter, or recharge the old one.

10. When working in a contaminated area, care must be used to
prevent contaminating the dosimeter when reading it. Also, be
very careful when viewing the dose that you don't contaminate
your face or eyes.

11. This PIC and electronic dosimeter only respond to gamma or X-ray
radiation, as the walls of the detector are too thick for beta or alpha
penetration.

G. Thermoluminescent Dosimeters (TLD's)

1 . Inside the TLD's used at CR-3 are four elements of a crystalline
material, which is sensitive to beta and gamma radiation. A
combination of litium borate and calcium sulfate is used as the
crystaline materials. Shield material of various density thickness
(mg/cm2), usually plastic and lead, are employed to approximate
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the tissue depth required for personnel monitoring (SDE-7 mg/cm 2

LDE-300 mg/cm2 , and DDE-1000 mg/cm2 )

2. The orbital electrons of atoms in the material prefer to be in their
"normal" shell, or ground state. In this crystalline material,
incident radiation will kick one of the orbital electrons to a higher
shell.

3. Normally, the electron would "fall" back to its ground state with
the emission of heat, X-rays, or visible light. In the TLD crystal,
the electron is trapped in what is called a metastable state. The
electron would like to return to its stable state, but does not by
itself possess sufficient energy to do this.

4. When a TLD element is heated, the electron's energy level is
increased and they return to their normal shell, with the emission
of visible light. This light can be detected and measured and a
dose assessment made.

1-12.0 Radiation Work Permits at CR-3

A. Entry into any Radiation Controlled Area requires authorization on a
Radiation Work Permit. Radiation Work Permits (RWP's) are issued by
the Health Physics. These permits give radiological authorization such
that specific individuals or groups of individuals may enter specific areas
and/or work on specific equipment. Approval of the RWP is by the Health
Physics Supervisor. In addition, the final approval of the RWP is by the
Radiation Protection Manager if the RWP is for areas in which the general
dose rate is > 1000 mRem/hr or the dose estimate exceeds 1.0 man-Rem.
The maximum duration of all RWP's is 1 year. Normally it will expire at
2400 on Dec. 31 for the year. Job specific RWP's are terminated upon
completion of the job or some change in radiological conditions.

B. These permits are necessary to maintain control of personnel radiation
exposure and to ensure that individuals are aware of the radiological
conditions, controls, precautions, and instructions applicable to the task to
be performed. The RWP is subdivided into two categories, general and
job specific.

1. A general RWP is normally utilized for routine task within the
RCA (inspections, tours, log taking, etc.). Personnel are
authorized by broad category such as by shop, department, or
badge classification.
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The plant has tripped due to a loss of off-site power. The following plant
conditions exist:

- Reactor Coolant System (RCS) pressure is 2100 psig.
- RCS temperature is 5500F.
- "A" OTSG pressure is 1025 psig.
- "B" OTSG pressure is 905 psig.
- The Intermediate Building Roof Cameras show no Main Steam Safeties open

but MSV-26, "B" Atmospheric Dump Valve (ADV), is blowing steam through
the roof tail pipe.

What action, if any, should be taken in regard to OTSG pressure?

A. No action should be taken, MSV-26 is controlling properly.

B. Select MSV-26 to hand and close. Control OTSG pressure with Turbine
Bypass Valves.

vC. Select MSV-26 to hand and control OTSG pressure with the Atmospheric
Dump Valve.

D. Have the Secondary Plant Operator isolate MSV-26.

Reasons:

A. MSV-26 should be controlling "B" OTSG pressure at 1025 psig.

B. The Turbine Bypass Valves will not open due to loss of all CWPs.

C. Correct, the details in step 3.11 of EOP-02 state: IF ADVs can NOT be
controlled, THEN notify SPO to isolate affected ADV. An attempt should be
made to control MSV-26 from the hand/auto station in the control room.

D. Isolating MSV-26 should only occur if control can not be gained.

Provide EOP-02; New question written for Sept 2000 SRO exam. (3-30-2000 mg)

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 1,2, & 10 ENTRY CONDITIONS, VITAL SYSTEM STATUS
VERIFICATION, POST TRIP STABILIZATION

Lets talk about Enclosure 7.

Instructor: At this point present Enclosure 7 training per ROT-1 16.

Return to this point when Enclosure 7 training is complete.

F. (Step 3.6) Ensure OTSG levels headed to proper setpoint.

See Table 1

a) Maintain desired decay heat flowpath and controlled
Decay heat removal. (DH Flowpath 1 or 2)

G. 3.7-3.9 Pzr level and pressure control

a) Maintain RCS inventory for left side of DH Flowpath. Also
help maintain RCS pressure and P/T relationship.

b) If RCS pressure is lowering and can not be controlled, AP-
520 should be concurrently performed.

H. (Steps 3.10-3.11) MSSVs closed and OTSG at desired setpoint.

1. Ensures Controlled Primary to Secondary Heat removal.

Instructor: Discuss the following:

* When we reach this point in EOP-2, we should have ensured/verified that:

* The reactor is shutdown and should remain shutdown.

* Reactor coolant system inventory, pressure and temperature are under control or
being attended to.

* Controlled primary-to-secondary heat transfer has been established.

* Decay Heat Flowpath 1,2, or 3 is intact and in service.

* We now continue on and ensure that secondary equipment is properly aligned for
Mode 3 or shutdown, as appropriate:

16 of 27
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I EOP-2, Vital System Status Verification, Rev 5, Step Basis

3.9 If PZR heaters are required, then ensure PZR heaters
are controlling in Auto or manual.

This step ensures that pressurizer heaters (if required) are controlling properly.
The step is here to cover the situation where PZR level had decreased below the
low-level interlock and the heaters had been turned off. When this happens, the
SCR heaters are turned off and the PZR heater's Bailey H/A station is shifted to
manual and its demand is run to 0. When PZR level is restored the SCR and
backup heater groups come back on but the H/A station stays in manual with its
demand at 0. In this situation, the SCR heaters are providing essentially no
heat. Placing the H/A station back in Auto will restore the pressure setpoint to
2155 PSIG and put all available heaters back in automatic operation. If it is
desired to control RCS pressure at some value other than 2155 PSIG, the H/A
station will have to be controlled in manual.

3.10 Verify MSSVs are closed.

If MSSVs are not closed, attempt to reseat them.

1. If OTSG pressure > desired setpoint, then
control OTSG pressure using TBVs (preferred)
or ADVs.

2. If OTSG pressure is < setpoint and any MSSV
is open, then momentarily lower associated
OTSG pressure to reseat MSSV.

3. If any MSSV has not reseated, then notify
maintenance to start repair efforts.

Under normal post-trip conditions, the MSSVs should close soon after the trip
when OTSG pressure decreases below # 1050 PSIG. (Lowest MSSV lift
setpoint.) Industry experience has shown the MSSVs have a history of not fully
reseating and it is prudent to take prompt action to mitigate the situation. The
details provide for three contingencies: If OTSG pressure is above setpoint,
direction is provided to reduce pressure. If OTSG pressure is below setpoint,
direction is provided to momentarily further reduce pressure. If these efforts
are unsuccessful, maintenance is notified to gag the affected valve.

These instructions are NOT intended to mitigate the symptoms of an excessive
heat transfer event. They are only to verify/ensure plant stability following a Rx
trip. In addition, successful gagging of a MSSV is not required for the
successful mitigation of any accident scenario. If normal mechanical
maintenance support is not available to gag a stuck open MSSV, members of the
fire brigade (facility services personnel) have received training to install the
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EOP-2, Vital System Status Verification, Rev 5, Step Basis

MSSV gag. If the symptoms of excessive heat transfer result from a stuck open
MSSV, the operating crew will transition to EOP-5, Excessive Heat Transfer,
based on the existence of the symptoms.

3.11 Verify OTSG pressure is at desired setpoint.

If OTSG pressure is not at desired setpoint, then
check operation of TBVs and ADVs.

1. If MSSVs are closed and OTSG pressure is not
at desired setpoint, then control OTSG
pressure using TBVs or ADVs.

2. If TBVs can not be controlled, then notify
SPO to isolate affected TBV.

3. If ADVs can not be controlled, then notify
SPO to isolate affected ADV.

If OTSG pressure is not at desired setpoint, this step directs actions to attempt to
regain OTSG pressure control.

Symptoms of TBV control problems:

Decreasing OTSG pressure, MSSVs reseated and no apparent steam leaks, 0
demand on TBV H/A station and steam flow through valves. (failed/stuck open)

Increasing OTSG pressure, possible lifting of MSSVs, large demand on TBV
H/A station, no steam flow through valves. (failed/stuck closed)

These instructions are NOT intended to mitigate the symptoms of an excessive
heat transfer event. They are only to verify/ensure plant stability following a Rx
trip.
A specific value for OTSG pressure is not provided because the initial
conditions that may exist at EOP-2 entry can involve a very wide range of
OTSG pressure. The desired OTSG pressure is the pressure necessary to
maintain control of primary parameters.

When we reach this point in EOP-2, we should have ensured/verified that:

* The reactor is shutdown and should remain shutdown.
* Reactor coolant system inventory, pressure and temperature are under

control or being attended to.
* Controlled primary-to-secondary heat transfer has been established.
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COURSE: SYSTEMS TECHNOLOGY

LESSON: MAIN AND REHEAT STEAM

2. Main Steam Line A-2:

a) Turbine bypass valves MSV-9 and MSV-10 through motor-
operated isolation valve MSV-53.

b) Main feedwater pump 3A (FWP-2A) through motor-
operated isolation valve MSV-53.

c) Moisture separator reheater (MSR) 3D second stage reheat
steam through motor-operated isolation valve MSV-32.

3. Main Steam Line B-l:

a) The deaerator through motor operated valve MSV-180 and
auxiliary steam pressure reducing valve ASV-28 (steam
supply to the heating section of the deaerator when
extraction steam is not available).

b) Turbine bypass valves MSV-1 1 and MSV-14 through
motor-operated isolation valve MSV-54.

c) Main feedwater pump 3B (FWP-2B) through motor-
operated isolation valve MSV-54.

d) Moisture separator reheater (MSR) 3A second stage reheat
steam through motor operated isolation valve MSV-29.

e) The gland steam system through motor-operated isolation
valve MSV-57.

4. Main Steam Line B-2:

a) Atmospheric Dump Valve MSV-26.

b) Turbine-driven emergency feedwater pump (EFP-2)
through DC motor-operated stop check valve MSV-56.

c) Moisture separator reheater (MSR) 3C second stage reheat
steam through motor-operated isolation valve MSV-3 1.

INST. NOTE: Point out to the students that the arrangement of the steam loads on the
main steam lines is designed to preclude a total loss of steam to a load (or
loss of steaming capability through the TBVs and ADVs) in the event of
a steam line break/Main Steam Line Isolation on one steam generator.

Page 15 of 46
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5. Each main steam line has installed drain traps to remove moisture
from the line. The steam traps are located at low spots on the main
steam piping; the trap outlets are routed to the main condenser.

1-4.0 MAJOR COMPONENT DESCRIPTION

INST. NOTE: Objective 2, Objective 3

A. ATMOSPHERIC DUMP VALVES

1. MSV-25 and MSV-26 are 6-inch, air-operated control valves
located in the Intermediate Building on the 119' elevation. Each
atmospheric dump valve (ADV) is capable of handling
approximately 2.7% of the total post-reactor trip steam flow. This
corresponds to a relief capacity of 280,000 lbm/hr. at normal steam
conditions of 6001F and 910 psig, and 301,246 lbm/hr. at saturated
conditions of 540'F and 948 psig.

2. The valves are used to control steam generator pressure when
steam cannot be dumped to the main condenser. The main
condenser is considered to be unavailable to receive steam when
there are no circulating water pumps in operation or a low
condenser vacuum exists (55 in Hg vacuum)

INST. NOTE: Objective 4

3. The valves may be operated from the main control room in the
automatic or manual mode. In the automatic mode, the valves will
open to maintain steam generator outlet pressure at 1025 psig. In
the manual mode, the control room operator may position the
valves as required using the valve HAND-AUTO control stations
located on ICS portion of the Main Control Board.

4. Local manual operation of the atmospheric dump valves can be
- performed using the handwheels located on the valves.

INST. NOTE: Objective 2, Objective 3

5. The atmospheric dump valves use the same type of thermal link
fire protection as the MSIV. In the event of a fire in the
intermediate building, the air supply to the valve operator will be
blocked and vented, ensuring the dump valves close.

Page 16 of 46
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EOP-2, Vital System Status Verification, Rev S, Step Basis

MSSV gag. If the symptoms of excessive heat transfer result from a stuck open

MSSV, the operating crew will transition to EOP-5, Excessive Heat Transfer,

based on the existence of the symptoms.

3.11 Verify OTSG pressure is at desired setpoint.

If OTSG pressure is not at desired setpoint, then

check operation of TBVs and ADVs.

1. If MSSVs are closed and OTSG pressure is not
at desired setpoint, then control OTSG
pressure using TBVs or ADVs.

2. If TBVs can not be controlled, then notify
SPO to isolate affected TBV.

3. If ADVs can not be controlled, then notify
SPO to isolate affected ADV.

If OTSG pressure is not at desired setpoint, this step directs actions to attempt to

regain OTSG pressure control.

Symptoms of TBV control problems:

Decreasing OTSG pressure, MSSVs reseated and no apparent steam leaks, 0

demand on TBV H/A station and steam flow through valves. (failed/stuck open)

Increasing OTSG pressure, possible lifting of MSSVs, large demand on TBV

H/A station, no steam flow through valves. (failed/stuck closed)

These instructions are NOT intended to mitigate the symptoms of an excessive

heat transfer event. They are only to verify/ensure plant stability following a Rx

trip.
A specific value for OTSG pressure is not provided because the initial

conditions that may exist at EOP-2 entry can involve a very wide range of

OTSG pressure. The desired OTSG pressure is the pressure necessary to

maintain control of primary parameters.

When we reach this point in EOP-2, we should have ensured/verified that:

- The reactor is shutdown and should remain shutdown.
* Reactor coolant system inventory, pressure and temperature are under

control or being attended to.
* Controlled primary-to-secondary heat transfer has been established.
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VSSV REV 05 EOP-02

VITAL SYSTEM STATUS VERIFICATION

1.0 ENTRY CONDITIONS

IF in Modes 1 through 4,

AND NOT on Decay Heat,

AND either of the following:

* Rx trip has occurred

* Rx trip should have occurred

THEN use this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

EOP-02 I PAGE 1 of 47 VSSV



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.11 Verify OTSG PRESS is at
desired setpoint.

IF OTSG PRESS is NOT at
desired setpoint,
THEN check operation of
TBVs and ADVs.

1 _ IF MSSVs are closed,
AND OTSG PRESS is NOT at
desired setpoint,
THEN control OTSG PRESS using
TBVs or ADVs.

2 _ IF TBVs can NOT be controlled,
THEN notify SPO to isolate
affected TBV
(119 ft TB south of hotwell):

MSV-21
"MSV-9 UPSTREAM ISO"

MSV-22
"MSV-10 UPSTREAM ISO"

MSV-23
"MSV-1 1 UPSTREAM ISO"

MSV-24
"MSV-14 UPSTREAM ISO"

3 IF ADVs can NOT be controlled,
THEN notify SPO to isolate
affected ADV
(119 ft IB):

MSV-27
"MSV-25 UPSTREAM ISO"

MSV-28
"MSV-26 UPSTREAM ISO"

EOP-02 REV 05 PAGE 19 of 47 VSSV
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1. 5-102 00212//1150501 001/ G2.4.6/ 3.1/ 4.0/ 55-[1]1

Step 3.5 in EOP-4, Inadequate Heat Transfer states:

Notify PPO to CONCURRENTLY PERFORM EOP-14, Enclosure 2, PPO Post
Event Actions.

Which of the following is a reason that this enclosure is being performed?

,A. Early containment hydrogen monitoring is required if High Pressure
Injection (HPI) is used during this casualty.

B. Waste Sampling Valve (WSV) operation is required for determining the
presence of boron precipitation.

C. The high point vents may be needed if the Power Operated
Relief Valve (PORV) fails to open.

D. The High Pressure Injection (HPI) recirculation valves need power to
enable the automatic functions associated with these valves.

Reasons:

A. Correct, hydrogen monitoring is required within 30 minutes of HPI use.

B. WSV operation only supports alignment of hydrogen monitoring, not detection
of boron precipitation.

C. The mitigation strategy does not substitute the high point vents for the PORV
if it does not open.

D. The HPI recircs do not have any automatic functions.

Provide EOP-14 Enclosure 2; New question written for Sept 2000 SRO exam.
(4-10-2000 mg)
KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import Initial/Re System
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP-4, INADEQUATE HEAT TRANSFER

E. (Step 3.5) Notify PPO to Concurrently Perform EOP-14, Enclosure 2,
Post-Event Actions

1. There are several reasons why performance of Enclosure 2 is
directed early in the event.

a) DHV-3 may need to be opened later for alignment of the
DHR system to its DHIR mode, or for boron precipitation
mitigation.

b) Hydrogen monitors are required to be operating within 30
minutes of an HPI actuation by NUREG 0737.

c) Other equipment (IPVs, BPI recircs to sump, etc) may be
needed later.

2. If adequate primary to secondary heat transfer can't be restored,
HPI cooling (hole in RCS) will be initiated.

F. (Step 3.6) MUV-31 setpoint to 100".

1. With IHT the RCS will be heating up and expanding.

2. Not allowing MUV-3 1 to attempt to fill the PZR back to 220"
helps prevent RCS pressure from increasing due to compression of
the steam bubble.

3. This will provide more time to restore OTSG cooling before the
HPI cooling criteria are met.

9 of 38
OPS-5-102-LP Rev. 0
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COURSE: EMERGENCY OPERATING PROCEDURES

LESSON: EOP 4, INADEQUATE HEAT TRANSFER

' 3.4' If at least 1 RCP is running, then record initial Tincore temp.

With no primary to secondary heat transfer, there is a high probability that one or both OTSGs
are dry. To avoid overheating the OTSG tubes by pumping increasingly hotter RCS fluid
through them, the RCPs are stopped when the incore temperature has risen 50 'F. This step
records the initial temperature as a reference point.

3.5 Notify PPO to concurrently perform EOP-14, Enclosure 2, PPO Post
Event Actions.

The actions taken in Enclosure 2 are done outside of the control room. The PPO performs
EOP-14, Enclosure 2, as soon as it's identified that the plant is in a condition that may result in
core damage and possibly increased radiation levels in the auxiliary building. There are two
reasons why performance of Enclosure 2 is directed early in the event. First, DHV-3 may need
to be opened later for alignment of the DHR system to its DHR mode, or for boron
precipitation mitigation. DHV-3 is normally de-energized, and its breaker is in the auxiliary
building. Second, hydrogen monitors are required to be operating within 30 minutes of an HPI
actuation by NUREG 0737.

Other actions performed by this enclosure include:

- energizing HPI recirc to sump valves
- energizing RCS high point vent valves
- ensuring that DC cooling controls are aligned to the control room

These actions prepare equipment, which may need to be operated later in the EOP, for
operation. This prevents delays when the steps requiring the equipment operation are reached.

3.6 Adjust MUV-31 setpoint to 100 inches

Adjusting MUV-3 I's setpoint to 100 inches will prevent normal makeup from refilling the
pressurizer. With an inadequate heat transfer event in progress, the RCS will be heating up and
expanding. Keeping the pressurizer level low limits the RCS pressure increases caused by
compressing the steam bubble with an increasing level. This action, and the use of pressurizer
spray in a subsequent step, maximizes the time before the criteria that require starting HPI
cooling are met. This prolongs the time available for the restoration of OTSG cooling.

7



IHT REV 06 EOP-04

INADEQUATE HEAT TRANSFER

1.0 ENTRY CONDITIONS

IF in one of the following modes:

* Mode 3

* Mode 4

AND inadequate primary to secondary heat transfer exists,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

- NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 1 1 /05199
(SIGNATURE ON FILE)

EOP-04 IIPAGE 1 of 121 T -IHT



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS' DETAILS

3.4 IF at least 1 RCP is running,
THEN record initial Tincore
TEMP.

OF

3.5 Notify PPO to
CONCURRENTLY
PERFORM EOP-14,
Enclosure 2,
PPO Post Event Actions.

3.6 Adjust MUV-31 setpoint to
100 in.

3.7 IF at any time, all of the
following exist for at least
1 OTSG:

EFW,
OR AFW flow

Secondary side
integrity

__ NOT isolated for
TRACC

THEN GO TO Step 3.67 in
this procedure.

EOP-04 REV 06 PAGE 7 of 121 IHT



Sunday, June 25, 2000 @ 1 1:31 AM SRO.BNK Page: I

1.5-96 002/4/5-116 1/ 150501001/ Ei4EA2.2/4.0/4.0/ 55-[2/3y
Following a loss of off-site power the following plant conditions exist:

- The "A" 4160V ES bus is being supplied from its respective diesel generator.
- The "B" 4160V ES bus is dead.
- Both steam generators (OTSGs) have a pressure of 800 psig.
- The Condensate Storage Tank level is 20 feet.
- Annunciator window H-08-03, EF PUMP 3 START FAILURE, is lit.
- Annunciator window H-07-04, EF PUMP 2 TRIP, is lit.

As procedure director, which of the following feedwater sources will you direct the
RO to establish?

A. EFP-1, Motor Driven Emergency Feedwater Pump.

,B. FWP-7, Auxiliary Feedwater Pump.

C. EFP-2, Steam Driven Emergency Feedwater Pump.

D. FWP-2A or FWP-2B, either of the Main Feedwater Pumps.

Reasons:

A. Since the "A" ES 4160V bus is supplied from its diesel generator, EFP-1
is no longer an option when that diesel would have to be load managed and
the "B" ES 4160V bus is dead.

B. Correct, the Condensate Storage Tank is > 9 feet and no other problem is
listed for FWP-7 which makes it available.

C. EFP-2 is tripped. EOP-14 Enclosure 7's guidance is to start FWP-7 if
it is available.

D. With a loss of off-site power, FWP-2A and FWP-2B are not available.

Provide EOP-02 and EOP-14 Enclosure 7; Modified bank written for Sept 2000
SRO exam. (3-1-2000 mg)
Additional K/A E14EK1.3 3.2/3.2
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1. 5-96 002/4/5-116 1/1150501001/El4EA2.214.0/4.0/55-[213]/

KEY WORDS:
Objective Lesson Pla Task Numbe K/A RO Import. SRO Import InitialURe System

k |-1161 |1150501001 |E14EA2.2 .o h.0 |5-[2/3] 1

ANSWERS: Version Answers:
0 1 2 3 4 5 6 7 8 9 SLScrambleChoices

IB IC ID IA B CDABC Scramble Range: A -Points L ull



ENCLS REV 07 EOP-14

EMERGENCY OPERATING PROCEDURE ENCLOSURES

1 SPO Post-Trip Actions

2 PPO Post Event Actions

3 Dry OTSG Recovery

4 Letdown Recovery

5 MSIV Recovery

6 OTSG Blowdown Lineup

7 EFWP Management

8 MFW Restoration

9 OTSG Contaminated Waste Water Management

10 VSSV Actions

1 1 DELETED

12 OTSG TRACC Isolation

13 High PRESS Aux Spray Lineup

14 Main Generator Purging

1 5 EOP Temperature Log

16 RCP Recovery

17 Control Complex Emergency Ventilation and Cooling

18 DELETED

19 ECCS Suction Transfer

20 Boron Precipitation Control

21 RB Hydrogen Monitor Log

22 Secondary Inventory Management

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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ENCLOSURE 7 EFWP MANAGEMENT

ACTIONS DETAILS

7.1 Verify EFP-3 is running.

IF EFP-3 is NOT running,
THEN GO TO Step 7.5
in this enclosure.

7.2 _ Verify EFP-2 is running.

IF EFP-2 is NOT running,
THEN EXIT this enclosure.

7.3 WHEN available OTSGs are 1 _ Ensure available OTSGs are at
at required level, required level.
THEN stop EFP-2

See Table 1

2 Depress "MANUAL PERMISSIVE"
push button on EFIC channel B.

3 Ensure EFP-2 steam supply valves are
closed:

ASV-204

ASV-5

7.4 WHEN EFP-2 is shutdown,
THEN EXIT this enclosure.

EOP-14 REV 07 | PAGE 89 of 465 ENCLS

N-,~



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

7.5 Verify EFP-2 is running.

IF EFP-2 is NOT running,
THEN GO TO Step 7.7
in this enclosure.

7.6 IF OTSG PRESS is
< 200 psig,
AND adequate primary to
secondary heat transfer
exists,
THEN stop RCS cooldown.

* Control OTSG PRESS using TBVs and
ADVs.

7.7 IF EDG A is supplying
power to A ES 41 60V Bus,
THEN GO TO Step 7.13
in this enclosure.

7.8 Verify EFP-1 is available.

IF EFP-1 is NOT available,
THEN GO TO Step 7.13
in this enclosure.

EOP-14 | REV 07 PAGE 91 of 465 ENCLS
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ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

7.9 Ensure EFP-1 is running. 1 _ Depress 'MANUAL PERMISSIVE"
push buttons on
EFIC channels A and B.

2 Ensure EFP-1 EFIC control valves to
OTSGs are closed:

3 Ensure EFP-1 EFW block valves to
available OTSGs are open:

4 Ensure EFP-3 is in
"PULL TO LOCK".

5 Start EFP-1

EOP-14 I REV 07 | PAGE 93 of 465 ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.10 Establish EFW flow to each
available OTSG.'

DETAILS

* IF adequate SCM exists,
AND OTSG level is < 121/2 in,
THEN feed each available dry
OTSG with continuous EFW flow
within the following limits:

__ Cooldown rate minimized

See Table 2

Flow rate < 300 gpm to each
dry OTSG

* IF adequate SCM exists,
AND OTSG level is > 12'/2 in,
THEN ensure EFW flow is
controlled.

[Rule 3, EFW/AFW Control]

* IF adequate SCM does NOT exist,
THEN feed available OTSGs at
inadequate SCM flow rate.

[Rule 3, EFW/AFW Control]

I EOP-14 I REV 07 PAGE 95 of 465 ENCLS l



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.11 IF EFP-2 is running,
THEN stop EFP-2

DETAILS

1 _ WHEN available OTSGs are at
required level,
THEN ensure EFP-2 steam supply
valves are closed:

ASV-204

__ ASV-5

See Table 1

2 _ Depress "EFW INITIATE"
push buttons on EFIC channel A.

7.12 WHEN OTSG level in
available OTSGs is
> 12/2 in,
THEN EXIT this enclosure.

EOP-14 REV 07 | PAGE 97 of 465 | ENCLS I



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

7.13 Verify AFW is available. * FWP-7

* CDT-1 level > 9 ft

IF AFW is NOT available,
THEN GO TO Step 7.19
in this enclosure.

7.14 - Verify 41 60V REACTOR
AUX BUS 3 is energized.

IF 41 60V REACTOR AUX
BUS 3 is NOT energized,
THEN energize 4160V
REACTOR AUX BUS 3

1 _ Open Bkr 3223

2 Select MTDG-1 to "RUN".

3 Verify "RUN/MTDG-1" red light
is lit.

4 Close Bkr 3225

5 _ Verify 41 60V REACTOR AUX
BUS 3 voltage is stable.

I EOP-14 I REV 07 | PAGE 99 of 465 | ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.1 5 IF EFP-2 is running,
THEN ensure EFW control
valves are closed.

DETAILS

* _ WHEN available OTSGs are at
required level,
THEN close EFIC control valves:

EFV-56

EFV-5 5

See Table 1

EOP-14 j REV 07 | PAGE 101 of 465 | ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

1 Ensure all AFW control valves are
closed:

7.16 Establish AFW flow to each
available OTSG.

FWV-216

FWV-21 7

2 Start FWP-7

3 IF adequate SCM exists,
AND OTSG level is < 12½2 in,
THEN feed each available dry
OTSG with continuous AFW flow
within the following limits:

Cooldown rate minimized

See Table 2

Flow rate < 300 gpm to each
dry OTSG

4 IF adequate SCM exists,
AND OTSG level is > 12Y2 in,
THEN ensure AFW flow is
controlled.

[Rule 3, EFW/AFW Control]

5 IF adequate SCM does NOT exist,
THEN feed available OTSGs at
inadequate SCM flow rate.

[Rule 3, EFW/AFW Control]

II R
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ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.17 IF EFP-2 is running,
THEN stop EFP-2

DETAILS

1 _ WHEN available OTSGs are at
required level,
THEN depress "MANUAL
PERMISSIVE" push button on
EFIC channel B.

See Table 1

2 Close EFP-2 steam supply valves:

ASV-204

ASV-5

7.18 WHEN OTSG level in
available OTSGs is
> 121/2 in,
THEN EXIT this enclosure.

I EOP-14 I REV 07 | PAGE 105 of 465 ENCLS I



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

STATUS

AFW not available.

7.19 Verify both ES 4160V
Buses are energized.

IF any ES 4160V Bus is
NOT energized,
THEN GO TO Step 7.29
in this enclosure.

7.20 Verify EFP-1 is available.

IF EFP-1 is NOT available,
THEN GO TO Step 7.29
in this enclosure.

7.21 Ensure SWP-1 B and SWP-1 B
RWP-2B are running.

RWP-2B

[Rule 5, EDG Control]

IF SWP- 1 B,
OR RWP-2B is NOT
running,
THEN GO TO Step 7.29
in this enclosure.

EOP-14 REV 07 | PAGE 107 of 465 ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

7.22 Select SWP-1 A to
"PULL TO LOCK".

7.23 Select RWP-2A to
"PULL TO LOCK".

7.24 Defeat EFP-1 500 psig trip. * Select "EFP-1 TRIP DEFEAT"
switches to "DEFEAT"
(ES cabinets):

ACT. CHAN. CAB. #1

ACT. CHAN. CAB. #2

ACT. CHAN. CAB. #3

EOP-14 | REV 07 PAGE 109 of 465 | ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

DETAILS

7.25 Ensure EFP-1 is running. 1 Ensure adequate margin is

available on EDG A

[Rule 5, EDG Control]

2 _ Depress "MANUAL PERMISSIVE"

push buttons on

EFIC channels A and B.

3 Ensure EFP-1 EFIC control valves to

OTSGs are closed:

4 Ensure EFP-1 EFW block valves to

available OTSGs are open:

5 Ensure EFP-3 is in

"PULL TO LOCK"1.

6 Start EFP-1

EOP-14 REV 07 PAGE 111 of 465 ENCLS



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.26 Establish EFW flow to each
available OTSG.

DETAILS

*- IF adequate SCM exists,
AND OTSG level is < 12Y2 in,
THEN feed each available dry
OTSG with continuous EFW flow
within the following limits:

Cooldown rate minimized

See Table 2

Flow rate < 300 gpm to each
dry OTSG

* _IF adequate SCM exists,
AND OTSG level is > 12½2 in,
THEN ensure EFW flow is
controlled.

[Rule 3, EFW/AFW Control]

* _IF adequate SCM does NOT exist,
THEN feed available OTSGs at
inadequate SCM flow rate.

[Rule 3, EFW/AFW Control]

,:
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ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS

7.27 IF EFP-2 is running,
THEN stop EFP-2

DETAILS

1 WHEN available OTSGs are at
required level,
THEN ensure EFP-2 steam supply
valves are closed:

ASV-204

__ ASV-5

See Table 1

2 _ Depress "EFW INITIATE"
push buttons on EFIC channel A.

7.28 WHEN OTSG level in
available OTSGs is
> 121/2 in,
THEN EXIT this enclosure.
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ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

7.29 IF at any time, OTSG
PRESS is ' 160 psig,
THEN stop EFP-2

1 _ Depress "MANUAL PERMISSIVE"
push button on EFIC channel B.

2 Close EFP-2 steam supply valves:

ASV-204

ASV-5

3 Close all ADVs and MSIVs:

MSV-25

MSV-26

MSV-41 2

MSV-413

MSV-41 4

MSV-41 1

| EOP-14 | REV 07 | PAGE 117 of 465 | ENCLS I



ENCLOSURE 7 EFWP MANAGEMENT (CONT'D)

ACTIONS DETAILS

* Depress "EFW INITIATE" push buttons
on EFIC channel B.

7.30 IF at any time, OTSG
PRESS is > 500 psig,
THEN start EFP-2

[Rule 3, EFW/AFW Control]

7.31 Attempt to restore OTSG
feedwater source.

7.32 IF at any time, EFW is NOT
required,
THEN EXIT this enclosure.

7.33 WHEN any of the following
exists:

EFP-3 running

EFP-1 available

FWP-7 available

THEN GO TO Step 7.1
in this enclosure.

EOP-14 REV 07 PAGE 119 of 465 ENCLS
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ENCLOSURE 1
(Page 165 of 198)

PSA-Z ANNUNCIATOR RESPONSE PSA-Z-07-04 H-07-04

EVENT POINT 0326

INDICATED CONDITION:

o TURBINE DRIVEN EMERGENCY FEEDWATER PUMP STEAM SUPPLY VALVE ASV-SO NOT
OPEN

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

OPERATOR ACTIONS FOR A VALID ALARM:

o NOTIFY PRIMARY PLANT OPERATOR TO RESET ASV-50.

DISCUSSION:

REFERENCES: DRAWING 208-008 AS-O1

SENSING ELEMENT: 33C/ASV-50

AR-403 Rev. 38 Page 166



ENCLOSURE 1
(Page 180 of 198)

PSA-Z ANNUNCIATOR RESPONSE PSA-Z-08-03 H-08-03

EVENT POINT 0869

INDICATED CONDITION:

o EFP-3 DIESEL SPEED IS < 90 RPM 7 SECONDS AFTER START COMMAND AS SENSED BY
RELAY R2 CONTACTS 1-3.

REDUNDANT INDICATION WHICH WILL VERIFY ALARM:

o IF DIESEL FAILS TO START THE STATUS LIGHT ON MAIN CONTROL BOARD CONTROL
SWITCH REMAINS GREEN.

o IF DIESEL ACHIEVES RATED SPEED THE STATUS LIGHT ON THE MAIN CONTROL BOARD
STAYS RED.

OPERATOR ACTIONS FOR A VALID ALARM:

o REFER TO EOP.

o INVESTIGATE CAUSE OF START FAILURE ALARM.

DISCUSSION:

IF DIESEL DOES NOT ACHIEVE 90 RPM, THE STATUS LIGHT ON THE MCB CONTROL
PANEL MAY TURN RED AT 50 RPM THEN RETURN TO GREEN IF THE DIESEL FAILS TO
START, OR THE DIESEL MAY COMPLETE ITS START TO RATED SPEED.

ONCE THE CAUSE OF START FAILURE ALARM HAS BEEN CORRECTED, THE LOGIC MUST BE
RESET AT THE DIESEL CONTROL PANEL BEFORE THE DIESEL CAN BE SUBSEQUENTIALLY
STARTED.

REFERENCES: DRAWING 208-026 EF-31E, FD-302-082

SENSING ELEMENT: RELAY R2 CONTACTS 1-3, EF-21-PS

AR-403 Rev. 38 Page 181



Tuesday, June 27,2000 @ 02:46 PM SRO.BNK Page: 1

_ 1. 4-10 006/6/ 11190201006/033AA2.10/3.1/3.8/55-[2/3]
A reactor startup is in progress with VBDP-6 de-energized. While increasing
power the following Nuclear Instrumentation indications are noted:

- NI-3 5 x 108amps
- NI-5 3%
- NI-6 4%
- NI-7 3%
- NI-8 2%

What action(s), if any, must be taken?

A. NI-4 is the only inoperable NI; restore NI-4 to operable status prior to
entry into Mode 1.

B. NI-4 is the only inoperable NI; all required ITS actions are addressed by
the Electrical Distribution Systems ITS action statement.

vC. Both NI-3 and NI-4 are inoperable. Control rod drive breakers must be
opened within one hour if this condition persists.

D. Both NI-3 and NI-4 are inoperable. One intermediate range NI must be
restored to operable status prior to entry into Mode 1.

Reasons:

A. and B. Both NI-3 and NI-4 are inoperable. NI-4 because of no power available
and NI-3 due to failure to meet Power Range NI overlap requirements.

C. Correct, with both NI-3 and NI-4 inoperable the CRD breakers must be
tripped within one hour if neither NI is made operable.

D. Both NI-3 and NI-4 are inoperable. The stated actions in this distractor apply
to a single intermediate range NI inoperable.

New Question written for Sept. 2000 SRO exam.
Provide ITS.
6-27-00 CMC
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COURSE: SYSTEMS TECHNOLOGY

LESSON: NUCLEAR INSTRUMENTATION SYSTEM

a) The nuclear overpower RCS flow and measured axial
power imbalance trip provides steady state protection for
the power imbalance safety limits. A reactor trip is initiated
when neutron power axial power imbalance, and reactor
coolant flow conditions indicate an approach to DNB or
fuel centerline melt limits.

b) This trip supplements the protection provided by the reactor
coolant pump power trip, through the power to flow ratio,
for loss of reactor coolant flow events.

c) The allowable value is selected to ensure that a trip occurs
when the core power, axial power peaking, and reactor
coolant flow conditions indicate an approach to DNB or
fuel centerline melt limits.

B. Technical Specification 3.3.9 requires that two source range neutron flux
channels shall be operable when in Mode 2 with each intermediate range
channel ' 5E-10 amps or NI-5 or NI-6 and NI-7 or NI-8 < 5% RTP, and in
Modes 3, 4 and 5

1. In Mode 2, operability of the source range instrumentation ensures
redundant indication during an approach to criticality. The
intermediate range and power range instrumentation provide
sufficient neutron flux level indication with the reactor critical;
therefore, source range instrumentation is not required in Mode 1.

2. In Modes 3, 4, and 5, source range neutron flux instrumentation
provides the operator with a means of monitoring changes in
shutdown margin and provides an indication of reactivity changes.

C. Technical Specification 3.3.10 requires that two intermediate range
neutron flux channels shall be operable in Mode 2, and in Modes 3, 4, and
5 when any control rod drive trip breaker is in the closed position and the
CRD Control System is capable of rod withdrawal.

1. Intermediate range neutron flux channels are necessary to monitor
core reactivity changes during a reactor startup. As such, they are
the primary indication to trigger operator actions in the event of
reactivity transients starting from low power conditions.

D. Technical Specification 3.9.2 requires that two source range neutron flux
monitors shall be operable in Mode 6

Page 42 of 47
OPS-410-LP Rev. 1
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Intermediate Range Neutron Flux
3.3.10

3.3 INSTRUMENTATION

3.3.10 Intermediate Range Neutron Flux

LCO 3.3.10

APPLICABILITY:

Two intermediate range neutron flux channels shall be
OPERABLE.

MODE 2,
MODES 3, 4, and 5 when any CONTROL ROD drive (CRD) trip

breaker is in the closed position and the CRD Control
System is capable of rod withdrawal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel A.1 Restore channel to Prior to entry
inoperable. OPERABLE status. into MODE 1

B. Two channels B.1 Suspend operations Immediately
inoperable. involving positive

reactivity changes.

AND

B.2 Open CRD trip 1 hour
breakers.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE' FREQUENCY

SR 3.3.10.1 Perform CHANNEL CHECK. 12 hours

(continued)

Crystal River Unit 3 3.3-24 Amendment No. 149
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3.3.10

I -FREQUENCY
SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.10.2 ---------------NOTE--------------------
Neutron detectors are excluded from CHANNEL

CALIBRATION. … - --

Perform CHANNEL CALIBRATION. 24 months I

I

SR 3.3.10.3 Verify at least one decade overlap with
power range neutron flux channels.

Once each
reactor startup
prior to
intermediate
range
indication
exceeding
1E-5 amp if not
performed
within the
previous 7 days

I ________________

Crystal River Unit 3 3.3-25 Amendment No. 152



Tuesday, June 27, 2000 @ 03:35 PM SRO.BNK Page: I

1. 5-98 001/1/5-14 9/1150501001/EO9EA2.1/2.8/4.2/55-[2/3]/
The plant was at 100% full power when a loss-of -offsite power occurred. The
following plant conditions exist:

- Emergency feedwater is maintaining the steam generator levels at
approximately 72%.

- SPDS indicates subcooling margin is green and 37.
- EOP-02, Vital System Status Verification, immediate actions are complete.

As Procedure Director, which of the following describes your procedural flowpath
during these conditions?

A. Exit EOP-02.
Transition to AP-770, Emergency Diesel Generator Actuation.
Route from AP-770 to EOP-09, Natural Circulation Cooldown

B. Exit EOP-02.
Transition to AP-770, Emergency Diesel Generator Actuation.
Route from AP-770 to OP-209, Plant Cooldown.

C. Complete applicable follow-up steps of EOP-02.
Route to EOP-10, Post-Trip Stabilization.
Route from EOP-10 to OP-209, Plant Cooldown.

vD. Complete applicable follow-up steps of EOP-02
Route to EOP-10, Post Trip Stabilization,
Route from EOP-10 to EOP-09, Natural Circulation Cooldown.
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1. 5-98 001/ 1/5-14 9/1150501001/ EO9EA2.1/2.814.2/ 55-[2/3]/
Reasons:

A. The progression of this event would be from EOP-02 to EOP-10 to EOP-09.
AP-770 should be concurrently performed but EOP-2 should not be exited
unless a symptom develops or routing guidance is given by EOP-2 follow-up
actions. EOP-09 would not be entered until the applicable follow-up actions of
EOP-10 are completed.

B. AP-770 should be concurrently performed but EOP-2 should not be exited
unless a symptom develops or routing guidance is given by EOP-2 follow-up
actions. The cooldown will be conducted under the guidance of EOP-09,
Natural Circulation Cooldown because the loss of off-site power de-energized
the busses which supply RCP power. OP-209 would be proper routing for a
normal post trip condition.

C. Transition to EOP-10 is correct. The cooldown will be conducted under the
guidance of EOP-09, Natural Circulation Cooldown because the loss of off-site
power de-energized the busses which supply RCP power. OP-209 would be
proper routing for a normal post trip condition.

D. Correct, The progression of this event would be from EOP-02 to EOP-10 to
EOP-09. No RCPs would be operating following a loss-of -offsite power.

OPS-5-96 5; New question written for Sept 2000 SRO exam. (6-27-00 CMC);
Provide EOP-02 and EOP-10



VSSV I REV 05 EOP-02

VITAL SYSTEM STATUS VERIFICATION

1.0 ENTRY CONDITIONS

IF in Modes 1 through 4,

AND NOT on Decay Heat,

AND either of the following:

* Rx trip has occurred

* Rx trip should have occurred

THEN use this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 1 1/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.26 Verify acceptable primary
to secondary heat transfer
exists.

IF inadequate primary to
secondary heat transfer
exists,
THEN GO TO EOP-04,
Inadequate Heat Transfer,
beginning with Step 3.1

IF excessive primary to
secondary heat transfer
exists,
THEN GO TO EOP-05,
Excessive Heat Transfer,
beginning with Step 3.1

EOP-02 REV 05 PAGE 37 of 47 | VSSV



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.28 Verify RCS leakage has not
increased.

IF RCS leakage has increased,
THEN CONCURRENTLY
PERFORM AP-520, Loss of
RCS Coolant or Pressure,
beginning with Step 3.1

IF RCS leakage is
> 100 gpm,
THEN GO TO EOP-08,
LOCA Cooldown,
beginning with Step 3.1

3.29 GO TO EOP-10,
Post-Trip Stabilization,
beginning with Step 3.1

EOP-02 REV 05 PAGE 41 of 47 | VSSV



NCCD REV 03 EOP-09

NATURAL CIRCULATION COOLDOWN

1.0 ENTRY CONDITIONS

IF Nat Circ is required to provide core cooling,

AND no other EOP is applicable,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)

EOP-09 I PAGE 1 of 73 1 NCCD



PTST REV 04 EOP-10

POST-TRIP STABILIZATION

1.0 ENTRY CONDITIONS

IF directed by other procedures,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

NOTE

There are no immediate actions for this procedure.

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.23 _ IF EFW,
OR AFW is operating,
THEN notify TSC for
further guidance.

3.24 Verify at least 1 RCP is
running.

IF no RCPs are running,
THEN GO TO EOP-09,
Natural Circulation
Cooldown,
beginning with Step 3.1

I EOP-10 | REV 04 | PAGE 25 of 33 | PTST
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1.5-99 002/ 1/ /1150401001/ G2.4.91 3.3/3.9/ 55-[2131/
During Mode 5 the following plant conditions exist:

- DHP-1A, "A" Decay Heat Removal Pump, is in service.
- DHP-1B, "B" Decay Heat Removal Pump, is operable but not in service.
- RCS level is 130 feet 4 inches.

DHP-1A trips, and the following actions have been taken:

- The RB has been evacuated
- Personnel notifications have been made.
- All 480V bus backfeed breakers are open.

Which of the following describes the proper sequence of remaining actions for this
transient?

A. Start DHP- 1B and exit AP-404.

B. Fill the RCS to > 130.6 feet, fill and vent DHP-1B and start DHP-1B.

C. Start DHP-1B, ensure RB cooling is established and establish
containment closure.

VD. Establish containment closure, fill the RCS to > 130.6 ft., ensure RB
cooling is established and start DHP-1B.

Reasons:

A. Level is not adequate to start DHP-1B.

B. Fill and vent of DHP-1B is not a required action.

C. Level is not adequate to start DHP-1B.

D. Correct, for these conditions, containment closure is required, the RCS should
be filled to > 130.6 ft, RB cooling established and DHP-1B started.

New question written for Sept 2000 SRO exam. (4-10-2000 mg); Provide AP-404.



LDHR REV 06 AP-404

LOSS OF DECAY HEAT REMOVAL

1.0 ENTRY CONDITIONS

IF the running DHR train is lost,

THEN use this procedure.

2.0 IMMEDIATE ACTIONS

Approved by MNPO D.M. Porter for M. Annacone Date 11/05/99
(SIGNATURE ON FILE)
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3.0 FOLLOW-UP ACTIONS

ACTIONS DETAILS

* PA announcement3.1 Notify personnel of entry
into AP-404

* STA

* Plant Operators

* Health Physics

* NSM (evaluate plant conditions
for potential entry into the
Emergency Plan)

3.2 Ensure ES 480V bus Bkr 3321
backfeed supply Bkrs are
open. Bkr 3392

3.3 IF any of the following
exist:

Rx vessel level
< 132 ft

No DHR trains available
to start

THEN GO TO Step 3.6
in this procedure.

AP-404 REV 06 PAGE 3 of 155 LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

Start available DHR train.3.4

DETAILS

* _ IF A Train DHR will be started,
THEN PERFORM Enclosure 1,
Starting A Train DHR,
in this procedure.

* IF B Train DHR will be started,
THEN PERFORM Enclosure 2,
Starting B Train DHR,
in this procedure.

3.5 _ IF 1 train of DHR is
running,
THEN EXIT this procedure.

I AP-404 I REV 06 | PAGE 5 of 155 | LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

Either of the following conditions exists:

* Rx vessel level < 132 ft

* No DHR trains available to start

3.6 Notify personnel to 1 Depress "RB EVACUATION"
evacuate the RB. push button.

2 Make PA announcement.

3 Repeat PA announcement.

3.7 IF in Mode 5, * CONCURRENTLY PERFORM the
OR Mode 6, following:
THEN establish
containment closure. Enclosure 3, Containment

Closure in Modes 5 or 6,
in this procedure

SP-346, Enclosure 1,
Containment Penetrations Weekly
Check During Refueling
Operations

AP-404 REV 06 | PAGE 7 of 155 LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

3.8 Verify RCS level is
2 1 30.6 ft.

IF RCS level is < 130.6 ft,
THEN raise RCS level.

1 Determine available RCS makeup
sources:

RCBTs

- SF pools

BASTs

BWST

2 _ Align any available makeup
source.

3 Start addition to RCS to achieve
level 2 130.6 ft.

I AP-404 REV 06 PAGE 9 of 155 | LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

IF SW cooling is available,
THEN ensure SW cooling to
RB cooling units.

3.9

DETAILS

1 Ensure at least 1 Emergency SW
Pump is running:

SWP-1A

SWP-1 B

2 _ IF no Emergency SW Pumps are
available,
THEN start SWP-1C

3 Ensure at least 1 Emergency SW Raw
Water Pump is running:

RWP-2A

RWP-2B

4 _ IF no Emergency SW
Pumps are available,
THEN start RWP-1

Raw Water

5 Ensure Cl valves to RB cooling units
are closed:

SWV-1 51

SWV-1 52

SWV-355

6 Ensure SW valves
are open:

to RB cooling units

SWV-353

SWV-354

I AP-404 I REV 06 PAGE 11 of 155 | LDHR I



3.0 FOLLOW-UP ACTIONS (CONT'D)

3.10

ACTIONS

IF SW cooling is NOT
available,
THEN ensure Cl is
operating and aligned to RB
cooling units.

DETAILS

1 Cl system is in operation.

2 SW valves to RB cooling units are
closed:

SWV-353

SWV-354

3 Cl valves to RB cooling units are open:

SWV-151

SWV-1 52

SWV-355

I AP-404 I REV 06 | PAGE 13 of 155 r LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

3.11 Ensure proper RB cooling
unit operation.

DETAILS

* - IF ES has NOT actuated,
THEN ensure 2 ES selected RB
cooling units are running in low
speed:

AHF-1A

__ AHF-1 B

AHF-1 C

* _ IF ES has actuated,
THEN ensure only 1 ES selected
RB cooling unit is running in low
speed:

_ AHF-1A

AHF-1 B

AHF-1 C
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3.0 FOLLOW-UP ACTIONS (CONT'D)

3.12

ACTIONS

IF both DHR trains are
NOT available,
THEN isolate DHR from
RCS.

DETAILS

1 Ensure both DHPs are stopped:

DHP-1 A

DHP-1 B

2 Close the following valves:

DHV-41

DHV-3

DHV-4

DHV-5

DHV-6

3 GO TO Step 3.18
in this procedure.

| AP-404 | REV 06 PAGE 17 of 155 LDHR



3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS DETAILS

STATUS

At least 1 train of DHR available to start.

3.13 WHEN RCS level is
2 130.6 ft,

THEN continue in this
procedure.

3.14 - IF previously running DHR
train will be restarted,
THEN PERFORM
Enclosure 4, Venting DHR,
in this procedure.

3.15 Start available DHR train. * _ IF A Train DHR will be started,
THEN PERFORM Enclosure 1,
Starting A Train DHR,
in this procedure.

* IF B Train DHR will be started,
THEN PERFORM Enclosure 2,
Starting B Train DHR,
in this procedure.
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3.0 FOLLOW-UP ACTIONS (CONT'D)

ACTIONS

3.16 _ Ensure shutdown DHR train
is filled and vented as
required.

DETAILS

* Notify PPO to CONCURRENTLY
PERFORM Enclosure 4, Venting DHR,
in this procedure.

3.17 EXIT this procedure.
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