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41. 025K6.01 041
Which ONE of the following identifies an ice condenser door that would require
entering a 1 hour Technical Specification LCO if the door was found to be physically
restrained from opening and which of the doors are equipped with flow proportioning
springs to control opening?

Require 1 hour LCO entry if Doors equipped with
physically restrained from opening flow proportioning springs
A¥ Only an inlet door Inlet doors
B. Only an inlet door Intermediate doors
C. Either aninlet or Inlet doors
intermediate deck door
D. Either an inlet or Intermediate doors
intermediate deck door
DISTRACTOR ANALYSIS:

A. CORRECT, The 1 hour action applies to the ice condenser inlet doors as identified in

Page 100

Tech Spec. 3.6.5.3 Action a. The inlet doors being equipped with flow proportioning
springs is correct.

Incorrect, The 1 hour action applies to the ice condenser inlet doors as identified in Tech
Spec. 3.6.5.3 Action a. but the intermediate deck doors are not equipped with flow
proportioning springs. Plausible because the inlet door are subject to the action

and the candidate could reverse the designation of the doors with springs.

Incorrect, Tech Spec. 3.6.5.3 Action "a" 1 hour action does not apply to the intermediate
deck doors, it applies only to the ice condenser inlet doors but the inlet doors being
equipped with flow proportioning springs is correct. Plausible because the intermediate
doors are subject to other Tech Spec action and because the inlet doors are the ones
that have the springs.

Incorrect, Tech Spec. 3.6.5.3 Action "a" 1 hour action does not apply to the intermediate
deck doors, it applies only to the ice condenser inlet doors and the intermediate deck
doors are not equipped with flow proportioning springs. Plausible because the
intermediate doors are subject to other Tech Spec action and the candidate could
reverse the designation of the doors with springs.
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Question No. 41
Tier 2 Group 1

K/A 025 K6.01

Knowledge of the effect of a loss or malfunction of the following will have
on the ice condenser system: Upper and lower doors of the ice condenser

Importance Rating:  3.4*/ 3.6*

Technical Reference: Technical Specification 3.6.5.3 Amendment 277

FSAR Amendment 20

Proposed references to be provided to applicants during examination: None

Learning Objective: OPT200ICE B.6.b &B.4.e

6. Describe the administrative controls and limits for the Ice

Condenser system:

b. State the <1 hour action limit on TS LCOs
4. Describe the following characteristics of each major
component in the Ice condenser system:

e. Component operation
Question Source:
Bank #
Modified Bank #
New _ X
Question History: New for SQN Exam 1/2009

Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis

10 CFR Part 55 Content: (41.7/45.7)
10CFR55.43.b (n/a)

Comments: New for SQN Exam 1/2009
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CONTAINMENT SYSTEMS

ICE CONDENSER DOORS

LIMITING CONDITION FOR OPERATION

3.6.5.3 The ice condenser inlet doors, intermediate deck doors, and top deck doors shall be closed and
OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With one or more ice condenser inlet doors inoperable due to being physically restrained from
opening, restore all inlet doors to OPERABLE status within 1 hour or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

b. With one or more ice condenser doors open or otherwise inoperable for reasons other than
action a., POWER OPERATION may continue for up to 14 days provided the ice bed temperature
is monitored at least once per 4 hours and the maximum ice bed temperature is maintained less
than or equal to 27°F; otherwise, restore the doors to their closed positions or OPERABLE status
(as applicable) within 48 hours or be in at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.6.5.3.1 Inlet Doors - Ice condenser inlet doors shall be:
a. Continuously monitored and determined closed, and
b. Demonstrated OPERABLE at least once per 18 months by:

1. Verifying that the torque required to initially open each door is less than or equal to
675 inch pounds.

2. Verifying that opening of each door is not impaired by ice, frost, debris, or obstruction.

3. Verifying that the torque required to open each door is less than 195 inch-pounds
when the door is 40 degrees open. This torque is defined as the "door opening
torque” and is equal to the nominal door torque plus a frictional torque component.

September 5, 2002
SEQUOYAH - UNIT 1 3/4 6-29 Amendment No. 25, 131, 161, 277



CONTAINMENT SYSTEMS
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SURVEILLANCE REQUIREMENTS (Continued)

4. Verifying that the torque required to keep each door from closing is greater than 78
inch-pounds when the door is 40 degrees open. This torque is defined as the "door

closing torque" and is equal to the nominal door torque minus a frictional torque
component.

5. Calculation of the frictional torque of each door tested in accordance with 3 and 4,
above. The calculated frictional torque shall be less than or equal to 40 inch-pounds.

4.6.5.3.2 Intermediate Deck Doors - Each ice condenser intermediate deck door shall be:

a. Verified closed and free of frost accumulation by a visual inspection at least once per 7 days,
and
b. Demonstrated OPERABLE at least once per 18 months by visually verifying no structural

deterioration, by verifying free movement of the vent assemblies, and by ascertaining free
movement when lifted with the applicable force shown below:

Door Lifting Force
0-1, 0-5 Less than or equal to 37.4 ibs.
0-2, 0-6 Less than or equal to 33.8 Ibs.
0-3, 0-7 Less than or equal to 31.0 Ibs.
04, 0-8 Less than or equal to 31.8 Ibs.

4.6.5.3.3 Top Deck Doors - Each ice condenser top deck door shall be determined closed and
OPERABLE at least once per 92 days by visually verifying:

a. That the doors are in place, and

b. That no condensation, frost, or ice has formed on the doors or blankets which would restrict
their lifting and opening if required.

January 3, 1994
SEQUOYAH - UNIT 1 3/4 6-30 Amendment No. 25, 131, 175



SQN

10,000 BTU/hr from the door with the insulation in place. Radiation and convection were taken into
consideration in the calculations, both with respect to the heat input and removal. A typical deposition
of frost was assumed to be on the wall panels with a nominal conductivity of 0.07 BTU/hr-ft*-°F.

The area of deposition of frost varies with the air flow but the quantity remains constant (with constant
heat input). Several techniques were utilized to bracket the air flow and corresponding sublimation
calculations completed for each case.

The overall sublimation rate was calculated to be 0.2 to 0.5% per year when radiation was included as
a mode of heat transfer. Previous calculations considering only convection ranged from 1 to 2% per
year. It is obvious that the inclusion of radiant heat transfer effects significantly reduces the overall
sublimation rate.

The model for sublimation considered only the lower ice bed volume door; the effects of heat loads
from other sources intermediate deck etc., are not as significant and therefore included only in the final
calculation to determine the quantity of ice deposited on the walls. Also not included was ice removal
due to leakage of dry air.

A modal frequency analysis was performed for the air handling unit housings and support structure.
The results indicate that the design frequency is approximately 20 Hz, so that the fundamental mode is
well out of the frequency range of peak amplification on the response spectra. In the process of
designing the structure on the basis of stiffness, strength of members subjected to various
combinations exceeds specified limits by generous margins.

6.5.8 Embedments
See Sections 3.7 and 3.8.

6.5.9 Lower Inlet Doors

6.5.9.1 Design Basis

Function

The ice condenser inlet doors form the barrier to air flow through the inlet ports of the ice condenser for
normal plant operation. They also provide the continuation of thermal insulation around the lower
section of the crane wall to minimize heat input that would promote sublimation and mass transfer of
ice in the ice condenser compartment. In the event of a loss of coolant accident, LOCA, causing a
pressure increase in the lower compartment, the doors open, venting air and steam relatively evenly
into all sections of the ice condenser.

The door panels are provided with tension spring mechanisms that produce a small closing torque on
the door panels as they open. The magnitude of the closing torque is equivalent to providing
approximately a one pound per square foot pressure drop through the inlet ports with the door panels
open to a position equivalent to the full port flow area. The zero load position of the spring
mechanisms is set such that, with zero differential pressure across the door panels, the gasket holds
the door slightly open. This setting provides assurance that all doors will be open slightly, upon
removal of cold air head, therefore eliminating significant inlet maldistribution for very small incidents.

S6-5.doc 6.5-35
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For larger incidents, the doors open fully and flow distribution is controlled by the flow area and
pressure drops of inlet ports. The doors are provided with shock absorber assemblies to dissipate the
large door kinetic energies generated during large break incidents.

Criteria

Radiation Exposure

Maximum radiation at inlet door is 5 r/hr gamma during normal operations. No secondary radiation
due to neutron exposure.

Structural Requirements

Refer to Subsection 3.8.3.

Loading Modes

1. The door hinges and crane wall embedments must support the dead weight of the door assembly
during all conditions of operation. Door hinges shall be designed and fabricated to preclude
galling and self welding.

2.  Seismic loads will tend to open the door.

3. During normal operations the outer surface of the door will operate at a temperature approaching
that of the lower compartment while the inner surface will approach that of the ice bed. During
loss of coolant accidents, the outer surface will be subjected to higher temperatures on a
transient basis. Resultant thermal stresses are considered in the door design.

4. During large break accidents, the doors will be accelerated by pressure gradients then stopped
by the shock absorber system. During small break accidents, doors will open in proportion to the
applied pressure with restoring force provided by springs. Upon removal of pressure, door
closure will result as a result of spring action.

Design Criteria - Accident Conditions

1. All doors shall open to allow venting of energy to the ice condenser for any leak rate which results
in a divider deck differential pressure in excess of the ice condenser cold head.

The force required to open the doors of the ice condenser shall be sufficiently low such that the
energy from any leakage of steam through the divider barrier can be readily absorbed by the
containment spray system without exceeding containment design pressure.

2. Doors and door ports shall limit maldistribution to 150 percent maximum, peak to average mass
input for the accident transient, for any reactor coolant system release of sufficient magnitude to
cause the doors to open.

3. The basic performance requirement for lower inlet doors for design basis accident conditions is to
open rapidly and fully, to insure proper venting or released energy into the

S6-5.doc 6.5-36
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ice condenser. The opening rate of the inlet doors is important to insure minimizing the pressure
buildup in the lower compartment due to the rapid release of energy to that compartment. The
rate of pressure rise and the magnitude of the peak pressure in any lower compartment region is
related to the confinement of that compartment. The time period to reach peak lower
compartment pressure due to the design basis accident is approximately 0.05 seconds.

Doors shall be of simple mechanical design to minimize the possibility of malfunction.

The inertia of the doors shall be low, consistent with producing a minimal effect on initial
pressure.

Design Criteria - Normal Operation

1.

The doors shall restrict the leakage of air into and out of the ice condenser to the minimum
practicable limit. (See Section 6.5.6.3.)

The doors shall restrict local heat input in the ice condenser to the minimum practicable limit.
Heat leakage through the doors to the ice bed should be a total of 20,000 BTU/hr or less (for 24
pairs of doors).

The doors shall be instrumented to provide indication of their closed position. Testing of
prototype doors has established that their normal position under zero differential pressure
conditions is 3/8” + 1/8” open.

Provision shall be made for adequate means of inspecting the doors during reactor shutdown.
The doors shall be designed to withstand earthquake loadings without damage so as not to affect
subsequent ice condenser operation for normal and accident conditions. These loads are

derived from the seismic analysis of the containment.

The door system shall provide a flow proportioning capability for small break conditions in
accordance with Figure 6.5.9-1.

Interface Requirements

1.

Crane wall attachment of the door frames is via studs with a compressible seal. Attachment to
the crane wall is critical for the safety function of the doors.

Sufficient clearance is required for doors to open into the ice condenser. Items to be considered
in this interface are floor clearance, lower support structure clearance and floor drain operation.

Door opening and stopping forces will be transmitted to the crane wall and lower support
structure, respectively.

Design Loads

Pressure loading during LOCA was provided by the Transient Mass Distribution (TMD) code from an
analysis of a double-ended hot leg break in the corner formed by the refueling canal, with 100
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percent entrainment of water in the flow. For conservatism, TMD results were increased by 40 percent
in performing the design analysis for the lower inlet doors.

The lower inlet door design parameters and loads are presented in Table 6.5.9-1.

6.5.9.2 System Design

Twenty-four pairs of inlet doors are located on the ice condenser side of ports in the crane wall at an
elevation immediately above the ice condenser floor. General location and details of these doors are
shown in Figures 6.5.9-2 through 6.5.9-6. Each door panel is 92.5 in. high, 42 in. wide and 7.5 in.
thick. Each pair is hinged vertically on a common frame.

Each door consists of a 0.5 in. thick Fiber Reinforced Polyester (FRP) plate stiffened by six steel ribs,
bolted to the plate. The FRP plate is designed to take vertical bending moments resulting from
pressures generated from a LOCA and from subsequent stopping forces on the door. The ribs are
designed to take horizontal bending moments and reactions, as well as tensile loads resulting from the
door angular velocity, and transmit them to the crane wall via the hinges and door frame.

Seven inches of urethane foam are bonded to the back of the FRP plate to provide thermal insulation.
The front and back surfaces of the door are protected with 26 gauge stainless steel covers which
provide a complete vapor barrier around the insulation. The urethane foam and stainless steel covers
do not carry overall door moments and shearing forces.

Three hinge assemblies are provided for each door panel; each assembly is connected to two of the
door ribs. Loads from each of the two ribs are transmitted to a single 1.572 inch diameter hinge shaft
through brass bushings.

These bushings have a spherical outer surface which prevents binding which might otherwise be
caused by door rib and hinge bar flexure during accident loading conditions. The hinge shaft is
supported by two self-aligning, spherical roller bearings in a cast steel housing. Vertical positioning of
the door panel and shaft with respect to the bearing housing are provided by steel caps bolted to the
ends of the shaft and brass spacer rings between the door ribs and bearings. Shims are provided
between the shaft and caps to obtain final alignment. Each bearing housing is bolted to the door frame
by four bolts, threaded into tapped holes in the housing. Again, shims are provided between the
housings and door frame to maintain hinge alignment. Hinges are designed and fabricated to prevent
galling and self welding.

The door frame is fabricated mainly from steel angle sections; 6 in. x 6 in. on the sides and 6 in. x 4 in.
on the top and bottom. A 4 in. central | beam divides the frame into sections of each door. At each
hinge bracket, extensions and gusset plates, fabricated from steel plate, are welded to the frame to
carry loads to the crane wall.

The door panel is sealed to the frame by compliant bulb-type rubber seals which fit into channels
welded to the door frame. During normal plant operations these seals are compressed by the cold air
head of the ice bed acting on the door panels. As the seals operate at a much warmer temperature
than the ice bed, frosting of the seal region is extremely unlikely. The inservice inspection program,
described in Paragraph 6.5.9.4, will verify this fact on a periodic basis.

S6-5.doc 6.5-38



=

SQN

Each door is provided with four flow proportioning springs. One end of each spring is attached to the
door panel and the other to a spring housing mounted on the door frame. These springs provide a
door return torque proportional to the door opening angle and thus satisfy the requirement for flow
proportioning. In addition, they assure that the doors will close in the event they are inadvertently
opened during normal plant operations. The springs are adjusted during assembly such that, with no
load on the doors, the doors are slightly open. For small door openings, the required 3/8 inch effective
door opening is controlled by a 3/8 inch gap between panels and is, thus, independent of the door
position as measured in degrees.

In order to dissipate the large kinetic energies resulting from pressures acting on the doors during a
LOCA, each door is provided with a shock absorber assembly as shown in Figure 6.5.9-6. The shock
absorbing element is a wedge shaped phenolic foam pad 89 in. high, 32 in. wide, and 28 in. thick at its
maximum section. The pad is bonded to a base plate which is bolted to the ice condenser lower
support structure. The pad is covered with a flexible, reinforced plastic sheet to prevent water ingress
during operation and to retain foam particles following a LOCA. The plastic cover is in turn protected
on the front, top, and bottom by a thin, stainless steel cover and on the remaining sides by a stainless
steel mesh.

In operation, the door panel first contacts the shock absorber pad at an opening angle of 55° and
crushes to approximately 30% of its original thickness. Stopping forces are distributed evenly over the
outer two-thirds of the door panel, centered about the door center of percussion. The foam material is
selected to provide an essentially constant crushing force over its crushing distance with minimum
elastic recovery. Thus forces and bending moments on the door are minimized and, once opened,
there is a negligible tendency for the door to "bounce" closed again.

Material

Door materials are consistent with the listing of acceptable materials as presented in Subsection 3.8.3.
All exposed surfaces are made of stainless steel or coated with paint suitable for use inside the
containment. All insulation material is compatible with containment chemistry requirements for normal
and accident conditions.

6.5.9.3 Design Evaluation

The lower inlet doors were dynamically analyzed to determine the loads and structural integrity of the
door for the design basis load conditions.

Using TMD results as input, the door dynamic analysis was performed using the "DOOR" Program.
This computer program has been developed to predict door dynamic behavior under accident
conditions. This program takes the door geometry and the pressures and calculates flow conditions in
the door port. From the flow are derived the forces on the door due to static pressure, dynamic
pressure and momentum. These forces, plus a door movement generated force, i.e., air friction, are
used to find the moment on the door and from this are derived the hinge loads. Output from the
program includes door opening angle, velocity and acceleration as functions of time as well as both
radial and tangential hinge reactions.

S6-5.doc 6.5-39
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II.

1.

Iv.

OPT200.ICE
Rev. 3
Page 3 of 56

PROGRAM: OPERATOR TRAINING
COURSE: SYSTEMS TRAINING
TITLE: ICE CONDENSER SYSTEM

LENGTH OF LESSON: 2 hour lecture; 1 hour simulator demonstration;1 hour self-
study/workshop.

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated with
the Ice Condenser system in the plant and on the simulator.

B. Learning Objectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities
associated with the Ice Condenser system that are rated > 2.5 during Initial
License Training for the appropriate license position as identified in Appendix A.

1. State the purpose/functions of the Ice Condenser system as described in the
FSAR.

2. State the design basis of the Ice Condenser system in accordance with the SQN
FSAR.

3. Explain the purpose/function of each major component in the flow path of the Ice
Condenser system as illustrated on a simplified system drawing.

4. Describe the following characteristics of each major component in the Ice
Condenser system:
a. Location

Power supply (include control power as applicable)

Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

oo oo o

Instrumentation and Indications
Protective features (including setpoints)

o

Failure modes

Unit differences

Types of accidents for which the Ice Condenser system components are
designed

m. Location of controls and indications associated with the Ice Condenser system
in the control room and auxiliary control room

—
— &S
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Rev.3
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V. TRAINING OBJECTIVES (Cont’d):
B. Learning Objectives (Cont’d):

5. Describe the operation of the Ice Condenser system:

a.

o a0 T

Precautions and limitations

Major steps performed while placing the Ice Condenser system in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect Ice Condenser system operation
How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the Ice Condenser system:

a.
b.
c.

State Tech Specs/TRM LCOs that govern the Ice Condenser
State the <1 hour action limit TS LCOs

Given the conditions/status of the Ice Condenser system components and the
appropriate sections of the Tech Spec, determine if operability requirements
are met and what actions are required

7. Discuss related Industry Events

SQN, Licensee Event Report, 327-92007, Numerous ice condenser lower
doors found inoperable. 27 of 48 lower ice condenser doors were found
inoperable on U-2.

SQN, Licensee Event Report, 327-92023, 12/31/1992, Low ice condenser
weights result in operation outside of design basis.

VI. TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access
B.  Computer projector
C. Simulator (if available)
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42. 026 K2.01 042
Given the following:

- Unit 1 and Unit 2 6.9kV Shutdown Boards are aligned as follows:
- 1A-A from normal feed
- 1B-B from normal feed
- 2A-A from alternate feed
- 2B-B from normal feed

- Diesel Generator 2B-B is tagged for maintenance.
- 6.9kV Unit Board 2C is de-energized due to a fire.
Which ONE of the following has lost power?
A. Reactor MOV Board 1B1-B
B. Motor Driven AFW Pump 1A-A
Cy Containment Spray Pump 2B-B

D. Residual Heat Removal Pump 2A-A

DISTRACTOR ANALYSIS:

A. Incorrect, 1B71-B Reactor MOV Board is supplied from Shutdown Board 1B-B via Unit
Board 1C. Plausible if candidate confuses power supplies to shutdown boards from
6.9kV Unit Boards or diesel generators.

B. Incorrect, 1A-A Motor Driven AFW Pump is supplied from Shutdown Board 1A-A via
6.9kV Unit Board 2A. Plausible if candidate confuses power supplies to shutdown boards
from 6.9kV Unit Boards or diesel generators.

C. CORRECT, For the given conditions, Shutdown Board 2B-B has lost power due
to a fire on 69kV Unit Board 2C and the unavailability of D/G 2B-B. The
containment spray pump 2B-B feeds from Shutdown Board 2B-B.

D. Incorrect, 2A-A RHR Pump is supplied from Shutdown Board 2A-A via 6.9kV Unit Board
2B. Plausible if candidate confuses power supplies to shutdown boards from 6.9kV Unit
Boards or diesel generators.
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Question No. 42
Tier 2 Group 1

K/A 026 K2.01
Knowledge of bus power supplies to the following: Containment spray pumps

Importance Rating: 3.4*/3.6

Technical Reference: 2-45N724-4, Rev 27; AOP-P.06, Rev 14; AOP-P.05, Rev 16
Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271AOP-P.05 & 06, B.4
Upon entry into AOP-P-05 & P.06, diagnose the applicable
condition and transition to the appropriate procedure sedtion
for response.
OPT200.CS B.4.b
Describe the following items for each major component in the
Containment Spray system.
e. Power supply (including control power as applicable)

Question Source:
Bank #
Modified Bank # X
New

Question History: Sequoyah bank question CSS-B.10 003
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: (41.8/45.5 to 45.8)
10CFR55.43.b (n/a)
Comments: Modified original bank question by changing the stem conditions to include a

different 6.9kV shutdown board alignment and a fault occurring on a Unit 2 Unit
Board vs. Unit 1.
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N parvidy BREAKERS AND AL MOTOR BREAKERS, WHEN DIESEL GENERATOR Is UP 10 SPEED AND VOl
-1 e THE BOARD AND LOADS WILk BE APPLIEDAS REQUINED BY THE SEQUENTIAL TIMER. (!
_ DCN 022143 ._@._4 '+ or 2 LoG1e 7. ML FUSES T4 DS CIRCUITS ARE KLC OR EQUML.
<12 053 Locic 8. UTILITY BUS BKR 1938 IS NOT NORMALLY RACKED TO THE CONNECT POSITION. IF BREA
- PREFERRED POSITION. THE PURPOSE OF THE SHUTDOWN'UTILITY BUS IS TO INCREASE
THE FLEXIBILITY OF THE SYSTEM UNDER LEVELS OF DEGRADATION BEYOND CONSIDERATI
- N x AY PANEL
©-SKV SHUTDONN B0 2B-B LOGIC REL 9. FOR OPERATION OF DECRADED VOLTAGE SYSTEM SEE FSAR CHAPTER 8.3.
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SQN LOSS OF UNIT 2 ELECTRICAL SHUTDOWN BOARDS 22:":':6
Page 1 of 1
APPENDIX L

6900V SHUTDOWN BOARD 2B-B LOAD LIST

COMPT COMPONENT / LOAD
3 480V Shutdown Board Transformer 2B1-B
(REFER TO Appendix M)
4 480V Shutdown Board Transformer 2B2-B
(REFER TO Appendix N)
5 480V Shutdown Board Transformer 2B-B (Note 2)
8 ERCW Pump P-B (Note 1)
9 ERCW Pump M-B (Note 1)
10 Motor Driven AFW Pump 2B-B (Note 1)
13 Containment Spray Pump 2B-B (Note 1)
14 RHR Pump 2B-B (Note 1)
15 Safety Injection Pump 2B-B (Note 1)
18 Centrifugal Charging Pump 2B-B (Note 1)
20 Pressurizer Heaters Group 2B-B (Note 1)
21 Pressurizer Heaters Group 2C (Note 1)
29 480V Transformer 2B-B at ERCW Pumping Station
(REFER TO Appendix O)
Note 1: If required, start redundant train equipment.
Note 2: Not normally in use. If in use, REFER TO Appendix M & N.
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SQN LOSS OF UNIT 1 SHUTDOWN BOARDS
Rev. 16
Page 1 of 1
APPENDIX A
6900V SHUTDOWN BOARD 1A-A LOAD LIST
COMPT COMPONENT / LOAD
3 480V Shutdown Board Transformer 1A1-A
(REFER TO Appendix B)
4 480V Shutdown Board Transformer 1A2-A
(REFER TO Appendix C)
5 480V Shutdown Board Transformer 1A-A (Note 2)
8 ERCW Pump J-A (Note 1)
9 ERCW Pump Q-A (Note 1)
10 Motor Driven AFW Pump 1A-A (Note 1)
13 Containment Spray Pump 1A-A (Note 1)
14 RHR Pump 1A-A (Note 1)
15 Safety Injection Pump 1A-A (Note 1)
18 Centrifugal Charging Pump 1A-A (Note 1)
19 Spare to Aux Bldg Lighting Board 1 for Flood Mode (Note 3)
20 Pressurizer Heaters Group 1A-A (Note 1)
21 Pressurizer Heaters Group 1D (Note 1)
22 480V Transformer 1A-A at ERCW Pumping Station
(REFER TO Appendix D)
Note 1: If required, start redundant train equipment.
Note 2: Not normally in use. If in use, REFER TO Appendixes B & C.
Note 3: Not in use except during flood mode.
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SQN LOSS OF UNIT 2 ELECTRICAL SHUTDOWN BOARDS Rev. 14
Page 1 of 1
APPENDIX A
6900V SHUTDOWN BOARD 2A-A LOAD LIST
COMPT COMPONENT / LOAD
3 480V Shutdown Board Transformer 2A1-A
(REFER TO Appendix B)
4 480V Shutdown Board Transformer 2A2-A
(REFER TO Appendix C)
5 480V Shutdown Board Transformer 2A-A (Note 2)
8 ERCW Pump R-A (Note 1)
9 ERCW Pump K-A (Note 1)
10 Motor Driven AFW Pump 2A-A (Note 1)
13 Containment Spray Pump 2A-A (Note 1)
14 RHR Pump 2A-A (Note 1)
15 Safety Injection Pump 2A-A (Note 1)
18 Centrifugal Charging Pump 2A-A (Note 1)
20 Pressurizer Heaters Group 2A-A (Note 1)
21 Pressurizer Heaters Group 2D (Note 1)
22 480V Transformer 2A-A at ERCW Pumping Station
(REFER TO Appendix D)
NOTE 1: If required, start redundant train equipment.
NOTE 2: Not normally in use. If in use, REFER TO Appendix B & C.
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SQN LOSS OF UNIT 1 SHUTDOWN BOARDS
Rev. 16
Page 1 of 1
APPENDIX M
480V SHUTDOWN BOARD 1B1-B LOAD LIST
COMPT COMPONENT / LOAD
2C Aux Bldg General Supply Fan 1B (Note 1)
3B CRDM Cooling Fan 1B-B (Note 1)
3C CCS Pump 1B-B (Note 1)
3D Control & Service Air Compressor B (Note 1)
4B Lower Compartment Cooling Fan 1B-B (Note 1)
8B Normal Feeder Rx MOV Bd 1B1-B and Alternate Feeder
Rx MOV Bd 1B2-B (REFER TO Appendix P & Q)
8D Standby Lighting Cabinet No. 2
9B Normal Feeder Rx Vent Bd 1B-B and Alternate Feeder
C & A Vent Bd 1B2-B (REFER TO Appendix T & S)
10A Alternate Feeder 125V Charger | (Note 2)
10B Normal Feeder C & A Vent Bd 1B1-B (REFER TO Appendix R)
11A Alternate Feeder Spare 125V Charger 1-S (Note 2)
11B Normal Feeder Diesel Auxiliary Bd 1B1-B and Alternate Feeder Diesel
Auxiliary Bd 1B2-B (REFER TO Appendix U & V)
Note 1: If required, start redundant train equipment.
Note 2: Battery charger should be aligned expeditiously.
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QUESTIONS REPORT

for BANK SQN Questions
CSS-B.10 003

Given the following plant conditions:
e 6.9kV SD boards are aligned as follows:

1A-A from the normal feed
1B-B from the alternate feed
2A-A from the normal feed
2B-B from the normal feed

¢ Maintenance is in progress on D/G 1A-A
e A fire is reported in Unit Board 1B
e Unit Board 1B has just been de-energized

Which ONE (1) of the following is now UNAVAILABLE?
A. Safety injection pump 2A-A.
B¥ Containment spray pump 1A-A.
C. Residual heat removal pump 1B-B.

D. Diesel generator aux board 1B1-B.

Tuesday, November 11, 2008 3:56:45 PM
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OPT200.CS
Rev. 5
Page 3 of 89

PROGRAM: OPERATOR TRAINING
COURSE: SYSTEMS TRAINING
TITLE: CONTAINMENT SPRAY SYSTEM

LENGTH OF LESSON: Initial License Training: 2 % hour lecture; 1 hour simulator
demonstration; 1 hour self-study/workshop

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated with
the Containment Spray systems (CS) in the plant and on the simulator.

B. Enabling Objectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities
associated with the CS system that are rated > 2.5 during Initial License training
for the appropriate license position as identified in Appendix A.

1. State the purpose/functions of the CS as described in the SQN FSAR.
2. State the design basis of the CS system in accordance with the SQN FSAR.

3. Explain the purpose/function of each major component in the flow path of the CS
system as illustrated on the simplified system drawing.

4. Describe the following items for each major component in the CS system as
described in this lesson:
a. Location

Power supply (include control power as applicable)

Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

@ o a0 o

Instrumentation and Indications

[y

Protective features (including setpoints)

Failure modes

. Unit differences

Types of accidents for which the CS system components are designed

. Location of controls and indications associated with the CS system in the
control room and auxiliary control room

5 —_
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V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont’d):

5. Describe the operation of the CS system as it relates to the following:

S

Precautions and limitations

Major steps performed while placing the CS system in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect CS system operation
How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the CS system as explained in this
lesson:

a.
b.

C.

State Tech Specs/TRM LCOs that govern the CS system
State the <1 hour action limit TS LCOs

Given the conditions/status of the CS system components and the appropriate
sections of the Tech Spec, determine if operability requirements are met and what
actions are required

7. Discuss related Industry Events:

Event Title: Containment Spray Pump Motor Breaker Inadvertently Left Opened
Following Refueling Outage

VI. TRAINING AIDS:

A.

ocaw

Computer.

Computer Display Projector & Controls.
Local Area Network (LAN) Access.
Simulator (if available)
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OPL271A0P-P.05 & 06
Revision 2
Page 3 of 28

PROGRAM: OPERATOR TRAINING - LICENSED
COURSE: LICENSE TRAINING

LESSON TITLE: AOP-P.05 & P.06 LOSS OF UNIT 1 & 2 SHUTDOWN BOARDS

LENGTH OF LESSON/COURSE: 2 hour(s)

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of License Training, the participant shall be able to demonstrate or explain, using
classroom evaluations and/or simulator scenarios, the requirements of AOP-P.05 & P.06 Loss of Unit 1

& 2 Shutdown Boards.

B. Enabling Objectives:

Objectives

0 Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated

with Loss of a Loss of Unit 1 or 2 Shutdown Boards that are rated > 2.5 during Initial
License Training and > 3.0 during License Operator Requalification Training for the
appropriate position as identified in Appendix A.

1. State the purpose/goal of this AOP-P.05 & P.06.

2. Describe the AOP-P.05 & P.06 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with AOP-P.05
& P.06 entry conditions.

Describe the ARP requirements associated with AOP-P.05 & P.06 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-P.05 &
P.06 entry conditions.

d. Describe the plant parameters that may indicate a Loss of Unit 1 & 2 Shutdown

Boards.
3. Describe the initial operator response to stabilize the plant upon entry into AOP-P.05 &
P.06.
4. Upon entry into AOP-P.05 & P.06, diagnose the applicable condition and transition to

the appropriate procedural section for response.

5 Summarize the mitigating strategy for the failure that initiated entry into AOP-P.05 &

P.06.

6. Describe the bases for all limits, notes, cautions, and steps of AOP-P.05 & P.06.




OPL271AOP-P.05 & 06

Revision 2
Page 4 of 28
7. Describe the conditions and reason for transitions within this procedure and transitions
to other procedures.
8. Given a set of initial plant conditions use AOP-P.05 & P.06 to correctly:
a. Recognize entry conditions.
b. Identify required actions.
c. Respond to Contingencies.
d. Observe and Interpret Cautions and Notes.
9. Describe the Tech Spec and TRM actions applicable during the performance of AOP-
P.05 & P.06.
10.

Apply GFE and system response concepts to the abnormal condition — prior to, during
and after the abnormal condition.




Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

43. 026 K3.02 043
Given the following conditions:

- Unit 1 is operating at 100% power.
- 1A-A Containment Spray (CS) Pump is out of service.
- Alarge break LOCA occurs
- 1B-B RHR Pump trips on instantaneous overcurrent and is damaged.
- 60 minutes later, the following conditions exist:
- Containment pressure is 10 psig.
- FR-Z.1, "High Containment Pressure" is in progress.
- ES-1.3, "Transfer To RHR Containment Sump" has been completed.
- The crew observes 1B-B CS Pump running with a discharge flow of
approximately 4000 gpm.

Which ONE of the following describes the condition of the Containment Spray
System and the FR-Z.1 direction concerning RHR spray?

A. Containment spray flow is normal and RHR spray should be placed in service.
B. Containment spray flow is normal and RHR spray should NOT be placed in service.

Cv Containment spray flow is LOWER than normal and RHR spray should be placed in
service.

D. Containment spray flow is LOWER than normal and RHR spray should NOT be
placed in service.

Page 104
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Sequoyah NRC RO Written Exam
as submitted

DISTRACTOR ANALYSIS:

A.

Page 106

Incorrect. Containment spray flow should be greater than 4750 gpm per train in
accordance with ES-1.3, Transfer to RHR Containment Sump,; however, the conditions
do require the RHR spray to be placed in service. Plausible because the candidate may
not realize the flow is lower than normal, but correctly determine that conditions required
for RHR spray exist and that RHR spray would still be established with only one RHR
pump available.

Incorrect. Containment spray flow should be greater than 4750 gpm per train in
accordance with ES-1.3, Transfer to RHR Containment Sump and the existing conditions
meet the requirements for placing the RHR spray in service. Plausible because the
candidate may not realize that flow is lower than normal and incorrectly determine the
condlitions required for RHR spray, or conclude that with only one RHR pump that spray
should not be established.

CORRECT. The containment spray flow is lower than normal. The flow should be
greater than 4750 gpm per train in accordance with ES-1.3, Transfer to RHR
Containment Sump and the existing conditions meet the requirements for placing the
RHR spray in service.(Containment pressure >9.5 psig, at least 1 hour has elapsed since
the beginning of the accident, RHR is aligned to containment sump, at least one CCP
and one S| pump running.) With only one RHR pump running, FR-Z.1 will stop one CCP
and one Sl pump during the establishment of RHR spray flow.

Incorrect. Containment spray flow is lower than normal. The flow should be greater than
4750 gpm per train in accordance with ES-1.3, Transfer to RHR Containment Sump and
the existing conditions meet the requirements for placing RHR spray in service.
Plausible because the candidate may realize that flow is lower than normal, but
incorrectly determine the conditions required for RHR spray or conclude that with only
one RHR pump that spray should not be established.
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Question No. 43
Tier 2 Group 1
K/A 026 K3.02

Knowledge of the effect that a loss or malfunction of the CSS will have on
the following: Recirculation spray system.

Importance Rating: 4.2/4.3

Technical Reference: FR-Z.1, High Containment Pressure, Rev 17
ES-1.3, Transfer to RHR Containment Sump, Rev 15

Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271ES-1.3 B.6.a

Given a set of initial plant conditions use ES-1.3 to correctly:

a. ldentify required actions
Question Source:

Bank #

Modified Bank # __X
New

Question History: SQN bank question CSS B.11.B 001 modified
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis _ X

10 CFR Part 565 Content: (41.7/456)
10CFR55.43.b (n/a)

Comments: question format changed

Page 106



SQN

TRANSFER TO RHR CONTAINMENT SUMP

ES-1.3
Rev. 15

[STEPI | ACTION/JEXPECTED RESPONSE

| IRESPONSE NOT OBTAINED

21. m. CHECK containment sump level

greater than 18% [22% ADV].

-n. ESTABLISH Train B Cntmt Spray:

1) CHECK Train B containment spray
pump suction aligned to
containment sump.

2) START Cntmt spray pump B-B.

3) ENSURE FCV-72-2 Train B
Cntmt Spray isol valve OPEN.

ENSURE recirc valves CLOSED
for running Containment Spray

pump(s):

o FCV-72-34 Train A

e FCV-72-13 Train B.
CHECK containment spray flow

greater than 4750 gpm
on each train in service.

m. WHEN containment sump level
greater than 18% [22% ADV],
THEN
PERFORM Substeps 21.n
through 21.p.

GO TO Step 22.

=

n. ENSURE Cntmt Spray pump B-B
STOPPED.

WHEN Train B containment spray
alignment established,
THEN

START Cntmt Spray pump B-B.

p. EVALUATE cause of abnormal flow.

18 of 24
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TRANSFER TO RHR CONTAINMENT SUMP ES-1.3

Rev. 15

| STEP| | ACTION/EXPECTED RESPONSE

| [RESPONSE NOT OBTAINED

22.

MONITOR if RHR spray should be placed

in service:

a. CHECK the following conditions

met:

Containment pressure
greater than 9.5 psig

AND

At least 1 hour has elapsed
since beginning of accident

AND

At least one CCP AND one Sl
pump RUNNING.

a.

WHEN conditions in Substep 22.a
are met,

THEN

PERFORM Substeps 22.b

and 22.c.

GO TO Step 23.

—m

(Step continued on next page.)

19 of 24
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Revision 1
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PROGRAM: OPERATOR TRAINING - LICENSED

COURSE: LICENSE TRAINING

LESSON TITLE: ES-1.3, "Transfer to RHR Containment Sump"

LENGTH OF LESSON/COURSE: 1 hour(s)

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to
demonstrate or explain, using classroom evaluations and/or simulator
scenarios, the requirements of ES-1.3, Transfer to RHR Containment Sump.

B. Enabling Objectives

0.

Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with Transfer to RHR Containment Sump that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

Explain the purpose/goal of ES-1.3.

Discuss the ES-1.3 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with -
ES-1.3 entry conditions.

b. Describe the requirements associated with ES-1.3 entry conditions.

Summarize the mitigating strategy for the failure that initiated entry into ES-1.3.

Describe the bases for all limits, notes, cautions, and steps of ES-1.3.

Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

Given a set of initial plant conditions use ES-1.3 to correctly:
a. Identify required actions

b. Respond to Contingencies

C. Observe and Interpret Cautions and Notes

Apply GFE and system response concepts to the performance of ES-1.3
conditions.
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OBJECTIVES TO BE COVERED IN THESE SEQUOYAH OPERATOR TRAINING PROGRAMS

OBJECTIVE || NONLICENSED LICENSE TRAINING
NO. OPERATORS RO [ SRO | REQUAL/SPECIAL
0. X X
1. X X
2, X X
3. X X
4, X X
3 X X
6. X X
7. X X

NOTE: The following approval is required for License Requalification and special training only:

Selected objectives to be covered in:

PowerPoint presentation to be used:

Sequoyah Operator Training Manager /

Date
Sequoyah Operations Manager /

Date




QUESTIONS REPORT
for 2004bankBnk

1. CSS B.11.B 001
The following plant conditions exist:

Unit 1 initially at 100% power.

1A-A Containment Spray pump is initially out of service for impeller
replacement.

A large break LOCA has occurred.

1B-B Containment Spray (CS) Pump is running, but discharge flow is
approximately 3000 gpm.

Adequate suction pressure to the 1B-B CS pump has been verified.
Containment pressure is 10 psig.

60 minutes have elapsed since the start of the accident.

ES-1.3, Transfer to RHR Containment Sump has been completed.
Both CCPs and Sl pumps are running.

Which ONE of the following describes the impact of the 1B-B Containment Spray pump
malfunction?

Av 1B-B Containment Spray pump can be left running. RHR spray should be placed in
service in accordance with FR-Z.1, High Containment Pressure.

B. No further action is required at this time since the 1B-B Containment Spray pump is
maintaining containment pressure below design basis.

C. 1B-B Containment Spray pump should immediately be tripped and placed in
pull-to-lock to permit placing RHR spray in service in accordance with FR-Z.1.

D. 1B-B Containment Spray pump should immediately be tripped and placed in
pull-to-lock since it is not performing as required. No additional actions are required.

Justification:

a.

Monday, May 19, 2008 10:54:35 AM

Correct. Per FR-Z.1, all conditions have been satisfied to place RHR spray in
service. Contaiment Spray pump 1B-B may continue to run.

Incorrect. Conditions have been met to place RHR spray in service to limit
containment pressure.

Incorrect. Containment Spray pump can continue to run while RHR Spray
alignment is established.

Incorrect. Information provided in the stem does not require 1B-B CS pump to be
locked out.
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44. 039 K5.05 044
Given the following:

- Plant startup in progress with MSIVs and bypass valves closed.

- RCS at 2235 psig and 547°F.

- The crew began warming the main steam lines and observed the following

RCS temperature changes:

0900 - 547°F
0915 - 522°F
0930 - 495°F
0945 - 467°F
1000 - 453°F
1015 - 424°F
1030 - 410°F
1045 - 398°F
1100 - 402°F

Which ONE of the following identifies the status of the RCS cooldown rate
Technical Specification limit and the component stress that represent the bases

for the limit?

Cooldown Rate

A. Tech Spec limit was exceeded
B. Tech Spec limit was exceeded
C.¥ Maintained within the Tech Spec limit

D. Maintained within the Tech Spec limit

Page 107

Limiting Component

Reactor Vessel
Steam Generator Tube Sheet
Reactor Vessel

Steam Generator Tube Sheet



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

DISTRACTOR ANALYSIS:

A. Incorrect, RCS cooldown limit has not been exceeded and the limiting component is not
the steam generator tube sheet. Plausible because the total cooldown exceeds 100°F
and the steam generator tube sheet is the limiting component under other conditions.

B. Incorrect, the limiting component is the reactor vessel, but the RCS cooldown limit has not
been exceeded . Plausible because the total cooldown exceeds 100°F and the reactor
vessel is the limiting component.

C. CORRECT, RCS cooldown limit of 100°F/hr has not been exceeded and the
limit is based mainly on the the reactor vessel stresses.

D. Incorrect, RCS cooldown limit of 100°F/hr has NOT been exceeded, and the limiting
component is NOT the steam generator tube sheet. Plausible because the cooldown
rate has not been and the steam generator tube sheet is the limiting component under
other conditions.
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Question No. 44
Tier 2 Group 1
K/A 039 K5.05

Knowledge of the operational implications of the following concepts as
they apply to the MRSS: Bases for RCS cooldown limits

Importance Rating: 2.7/3.1*

Technical Reference: Tech Spec 3/4.4.9 RCS Pressure and Temperature (P/T) Limits
Pressure Temperature Limits Report, July 2003, Rev 4

Proposed references to be provided to applicants during examination: None
Learning Objective: OPL200T.RCS B.6.a

Describe the administrative controls and limits for the RCS as

explained in this lesson plan.

a. State the Tech Spec/TRM LCOs that govern the RCS.
Question Source:

Bank #

Modified Bank #
New _X

Question History: New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis _X
10 CFR Part 55 Content: (41.5/45.7)
10CFR55.43.b (n/a)

Comments: New question for SQN 1/2009 exam
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- REACTOR COOLANT SYSTEM

3/4.4.9 RCS PRESSURE AND TEMPERATURE (P/T) LIMITS

LIMITING CONDITION FOR OPERATION .

3.4.9.1 RCS pressure, RCS temperature, and RCS heatup and cooldown rates shall be maintained
within the limits specified in the PTLR.

APPLICABILITY: At all times.

ACTIONS:

a. With the requirements of the. LCO not met in MODE 1, 2, 3, or 4, restore the parameter(s) to
within limits in 30 minutes and determine RCS is acceptable* for continued operation within 72
hours. With the required action above not met, be in MODE 3 within the next 6 hours and in
MODE 5, with RCS pressure < 500 psig, within the following 30 hours.

b. With the requirements of the LCO not met any time other than MODE 1, 2, 3, or 4, immediately

initiate action-to restore parameter(s) to within limits and, prior to entering MODE 4, determine
RCS is acceptable” for continued operation.

SURVEILLANCE REQUIREMENTS

4.4.9.1.1 Verify** RCS preésure. RCS temperature, and RCS heatup and cooldown rates are within
the limits specified in the PTLR every 30 minutes.

* The determination that the RCS is acceptable for continued operation must be completed for any
entry into Action (a) or (b).

** Only required to be performed during RCS heatup and cooldown operations and RCS inservice
leak and hydrostatic testing.

November 9, 2004
SEQUOYAH - UNIT 1 3/4 4-23 Amendment Nos. 12, 87, 157, 294, 297



PRESSURE TEMPERATURE LIMITS REPORT

1.0  RCS Pressure Temperature Limits Report (PTLR)

This PTLR for Sequoyah Unit 1 has been prepared in accordance with the requirements of Technical
Specification (TS) 6.9.1.15. Revisions to the PTLR shall be provided to the NRC after issuance.

This report affects TS 3.4.9.1, RCS Pressure/Temperature Limits (P/T) Limits. All TS requirements
associated with Low Temperature Overpressure Protection System (LTOPS) are contained in TS 3.4.12,
RCS Overpressure Protection System.

2.0 RCS Pressure and Temperature Limits.

“The limits for TS 3.4.9.1 are presented in the subsections which follow and were developed using the NRC
approved methodologies specified in TS 6.9.1.15 with exception of ASME Code Case N- 6401 (Use of
Ki.), WCAP-15984- P! (Elimination of the Flange Requirement), 1996 Version of Appendix G* and the
revised fluences!’..- The operability requirements associated with LTOPS are specified in TS LCO 3.4.12
and were determined to adequately protect the RCS against brittle fracture in the event of an LTOP
Transient in accordance with the methodology specified in TS 6.9.1.15.

2.1 RCS Pressure/Temperature (P/T) Limits (LCO - 3.4.9.1)
2.1.1  The minimum boltup temperature is S50°F
2.1.2 The RCS temperature rate-of-change limits are:
a. A maximum heatup rate of 100°F in any one hour period.
A maximum cooldown rate of 100°F in any one hour period.
¢. A maximum temperature change of less than or equal to 10°F in any one hour period during

inservice hydrostatic and leak testing operations above the heatup and cooldown limit curves.

2.13  The RCD P/T limits for heatup, cooldown, inservice hydrostatic and leak testing, and cnucahty
are specified by Figures 2-1 and 2-2.

3.0 Low Temperature Overpressure Protection System (LCO 3.4.12)

The lift setpoints for the pressurizer Power Operated Relief Valves (PORVs) are presented in the
subsections which follow. These lift setpoints have been developed using the NRC-approved methodologies
specified in Specification 6.9.1.15.

1 ]uly, 2003
Revision 4
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RCS Pressure and Temperature (P/T) Limits
B 3/4.4.9

B 3/4.4 REACTOR COOLANT SYSTEM (RCS)

B 3/4 4.9 Reactor Coolant System Pressure and Temperature (P/T) Limits

BASES

BACKGROUND

All components of the RCS are designed to withstand effects of cyclic loads due
to system pressure and temperature changes. These loads are introduced by
startup (heatup) and shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the pressure and temperature changes during RCS
heatup and cooldown, within the design assumptions and the stress limits for
cyclic operation.

The PTLR contains P/T limit curves for heatup, cboldown, inservice leak and
hydrostatic (ISLH) testing, and data for the maximum rate of change of reactor
coolant temperature (Ref. 1).

Each P/T limit curve defines an acceptable region for normal operation. The
usual use of the curves is operational guidance during heatup or cooldown
maneuvering, when pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation is within the
allowable region.

The LCO establishes operating limits that provide a margin to brittle failure of the
reactor vessel and piping of the reactor coolant pressure boundary (RCPB). The
vessel is the component most subject to brittle failure, and the LCO limits apply
mainly to the vessel. The limits do not apply to the pressurizer, which has
different design characteristics and operating functions. The reactor vessel
materials have been tested to determine their initial RTyo7 and the results of
these tests are shown on Table B 3/4.4-1.

10 CFR 50, Appendix G (Ref. 2), requires the establishment of P/T limits for
specific material fracture toughness requirements of the RCPB materials.
Reference 2 requires an adequate margin to brittle failure during normal’
operation, anticipated operational occurrences, and system hydrostatic tests. It
mandates the'use of the American Society of Mechanical Engineers (ASME)
Code, Section Ill, Appendix G (Ref 3).

The neutron embrittlement effect on the material toughness is reflected by
increasing the nil ductility reference temperature (RTrot) as exposure to neutron
fluence increases.

The actual shift in the RTypr of the vessel material will be established periodically
by removing and evaluating the irradiated reactor vesse! material specimens, in
accordance with ASTM E 185 (Ret. 4) and Appendix H of 10 CFR 50 (Ref. 5).

The operating P/T limit curves will be adjusted, as necessary, based on the
evaluation findings and the recommendations of Regulatory Guide 1.99 (Ref. 6).

SEQUOYAH UNIT 1

November 9, 2004
B 3/4 4-6 Amendment No. 40, 157, 158, 294, 297
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PROGRAM: OPERATOR TRAINING

COURSE: SYSTEMS TRAINING

TITLE: REACTOR COOLANT SYSTEM

LENGTH OF LESSON: 3 hours (with 3 hours in the Simulator)

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated with
the Reactor Coolant System (RCS) in the plant and on the simulator.

B. Enabling Objectives:

0. Demonstrate an understanding of NUREG 1122 knowledge and abilities
associated with the RCS that are rated > 2.5 during Initial License training for the
appropriate license position as identified in Appendix A.

1. State the purpose/functions of the RCS as described in the FSAR.
2. State the design basis of the RCS in accordance with the SQN FSAR.

3. Explain the purpose/function of each major component in the flow path of the
RCS as illustrated on the simplified system drawing.

4. Describe the following items for each major component in the RCS as described
in this lesson:
. Location
. Power supply (include control power as applicable)
. Support equipment and systems
. Normal operating parameters

a
b

c

d

e. Component operation
f. Controls

g. Interlocks (including setpoints)
h. Instrumentation and Indications

Protective features (including setpoints)

ey

j. Failure modes
k. Unit differences
1. Types of accidents for which the RCS components are designed

m. Location of controls and indications associated with the RCS in the control
room and auxiliary control room
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OPT200.RCS
Rev. 3
Page 4 of 48

V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont’d):
5. Describe the operation of the RCS as it relates to the following:

VL

a.

U

Precautions and limitations

Major steps performed while placing the RCS in service
Alarms and alarm response

How a component failure will affect system operation
How a support system failure will affect RCS operation
How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the RCS as explained in this
lesson:

a.

b
C.
d

o

State Tech Specs/TRM LCOs that govern the RCS

. State the TS/TRM LCOs that have a < 1 hour action statement

Interpret applicable Tech Specs/TRM LCOs

. Identify Limitations of the ODCM

Interpret applicable ODCM limitations

Given the conditions/status of the RCS components and the appropriate
sections of the Tech Spec, determine if operability requirements are met and
what actions are required

7. Discuss related Industry Events

a.
b.

e

d.

c.

LER, 327-98004; SQN Failure to Perform a Surveillance
OE15419; SQN CRDM Lower Canopy Seal Weld Failure
SOER 93-1, Diagnosis and Mitigation of RCS Leakage
SER 35-81; Calvert Cliffs-RCS Piping wastage

SOER 82-13; Quad Cities-RCS Chemistry

TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access
B. Computer projector
C. Simulator (if available)



Design Bases

Design Pressure

Design Flow

Design Temperature

System Volume (includes PZR)

Heatup/Cooldown Rate
« RCS
« PZR

vV V V V V

EO2

X. LESSON BODY:
NOTE: Direct students to refer to UFSAR Table 5.1-1 which states the Design Bases of

C.

the RCS system, then to Design Parameters in the System Description.
Design information:

Design pressure, 2485psig

Design Flow 91,400 gpm/loop
Temperature, 650°F (RCS), 680°F (Pressurizer)
System Volume (includes PZR) 12,612 ft

Heatup/Cooldown Rate  100°F/hr (vessel), 200°F/hr (PZR)

Discuss the importance to safety, containment, and reactivity (System Description)

OPT200.RCS
Rev. 3
Page 13 of 48
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45, 059 K3.04 045
Given the following:

- Unit 1 is at 100% power.

- A significant feedwater heater level transient results in HI-HI levels in Feedwater
Heaters A1 and B1.

- Extraction steam to the feedwater heaters isolates.

Assuming the reactor does NOT trip, what will be the INITIAL effect on indicated SG
narrow range levels, RCS T¢old, and reactor power?

A.¥ SG NR levels will decrease, RCS T¢o|d Will decrease, and reactor power will
increase.

B. SG NR levels will decrease, RCS T¢old Will decrease, and reactor power will
decrease.

C. SG NR levels will increase, RCS T¢old Will increase, and reactor power will
increase.

D. SG NR levels will increase, RCS T¢old Will increase, and reactor power will
decrease.

DISTRACTOR ANALYSIS:

A. CORRECT, The colder feedwater will cause the S/G level to shrink and Tcold to
decrease adding positive reactivity increasing reactor power.

B. Incorrect, The colder feedwater will cause the S/G level to shrink and Tcold to
decrease but the reactor power will increase due to positive reactivity being
added. Plausible because the effect on the S/G level and Tcold is correct and
the change in power could be incorrectly concluded.

C. Incorrect, The S/G level and Tcold will increase but the reactor power will not
decrease. Plausible because the effect on S/G level and Tcold is correct and
the candidates could reverse the actual effect of the transient.

D. Incorrect, The S/G level and Tcold will decrease (not increase) and the reactor

power will not decrease. Plausible if the candidates reverses the actual effect of
the transient.
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Question No. 45
Tier 2 Group 1
K/A 059 K3.04

Knowledge of the effect that a loss or malfunction of the MFW will have on
the following: RCS

Importance Rating: 3.6/3.8

Technical Reference: 1-SO-5-1, Feedwater Heaters and Moisture Separator
Reheaters, Rev 34

Proposed references to be provided to applicants during examination: None

Learning Objective: OPT200MFW B.5.d
Describe the normal, abnormal, and emergency operation of
the Main Feedwater System as it relates to the following:
d. How a component failure will affect system operation

Question Source:
Bank # X

Modified Bank #
New

Question History: WBN bank question
Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis __ X
10 CFR Part 55 Content: (41.7/456)
10CFR55.43.b (n/a)

Comments:
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SQN FEEDWATER HEATERS AND 1-SO-5-1
MOISTURE SEPARATOR REHEATERS Rev: 34
1 : Page 19 of 77

Date
8.1.1.2 Removing B1 Heater from service

NOTE 1 Due to Extraction Headers draining to the shell side of the #1 heaters,
periodic draining of the heater shell will be required while out of service.

NOTE 2 Power must be reduced to 99% prior to removing a High Pressure heater
from service. This will allow for a calculated 3.7 degree decrease in final
feedwater temperature with additional margin for heater removal and return
to service evolutions. If the heater is to be out of service for four hours or
more, the unit power may be returned to 100% while work is being performed
on the heater and plant conditions are stable. Prior to returning to service,
the unit should again be decreased back to 99%.

[11 ENSURE reactor power is < 99%. O

[2] RECORD [1-LIC-6-35] Level controller Level setpoint

[

[31] ESTABLISH communications with MCR prior to continuing. ]

NOTE The following step may result in lowering level in B1 heater if level
controller fails to respond.

[4] CLOSE [1-6-576] MSR High Pressure Drain to B1 heater. O

NOTE Setting level controller level setpoint to zero too fast could
cause #2 heater level problems.

[5] IF [1-LCV-6-35B] bypass LCV for high pressure heater is
OPERABLE, THEN

[a] SET [1-LIC-6-35] controller setpoint to ONE.

[b] CLOSE [1-6-609] Manual Isolation Valve in drain line
from B1 heater to B2 heater.

[c] ENSURE B1 bypass [1-LCV-6-35B] opens as needed.
[d] ENSURE B2 controller [1-LIC-6-43] controls heater level.
[e] ENSURE B2 bypass [1-LCV-6-40] is CLOSED.

[

O o o Od



QUESTIONS REPORT

for BANK WBN Questions MARCH 2007
059K3.04 002

With the plant initially at 100% power, a significant feed water heater level transient
results in HI-HI levels in the A1 and B1 feedwater heaters. Extraction steam isolates to
the heaters.

Assuming the reactor does not trip, what will be the initial effect on indicated narrow
range SG levels, RCS Tcold and reactor power?

a. SG NR levels will increase, RCS Tcold will increase, and actual reactor power will
increase.

b. SG NR levels will increase, RCS Tcold will increase, and actual reactor power will
decrease.

c. ¥ SG NR levels will decrease, RCS Tcold will decrease, and actual reactor power will
increase.

d. SG NR levels will decrease, RCS Tcold will decrease, and actual reactor power will
decrease.

C is correct. Loss of feed preheating will add colder water to the SGs, reducing boiling,
resulting in “shrink”. The drop in Tcold adds positive reactivity, causing reactor power to
increase

A is incorrect. SG levels would decrease. Tcold would decrease.

B is incorrect. SG levels would decrease. Tcold would decrease. Reactor power would
increase.

D is incorrect. Reactor power would increase.

Tuesday, October 07, 2008 3:22:11 PM 1
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V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont’d):

5. Describe the normal, abnormal, and emergency operation of the Main Feedwater
System as it relates to the following:

a.

™o oo o

Precautions and limitations

Major steps performed while placing the Main Feedwater System in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect Main Feedwater System operation
How an instrument failure will affect system operation

6. Describe the administrative controls and limits for the Main Feedwater System as
explained in this lesson:

a.
b.
c.

State Tech Specs/TRM LCOs that govern the Main Feedwater System
State the <1 hour action limit TS LCOs

Given the conditions/status of the Main Feedwater System components and the
appropriate sections of the Tech Spec, determine if operability requirements
are met and what actions are required

7. Discuss related Industry Events:

a. OE17882, Auxiliary Feedwater Actuation During Unit Startup (PER 04-

000196-000)

VI. TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access
B.  Computer projector
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Rev. 4
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PROGRAM: OPERATOR TRAINING

COURSE: SYSTEMS TRAINING

TITLE: MAIN FEEDWATER SYSTEM

LENGTH OF LESSON: 4 hour lecture; 2 hour simulator demonstration;
1 hour self-study

TRAINING OBJECTIVES:

A.

Terminal Obijective:

Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated with
the Main Feedwater System in the plant and on the simulator.

. Enabling Obijectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities

associated with the Main Feedwater System that are rated > 2.5 during Initial
License training for the appropriate license position as identified in Appendix A.

State the purpose/functions of the Main Feedwater System as described in the
SQN FSAR.

State the design basis of the Main Feedwater System in accordance with the SQN

FSAR.

Explain the purpose/function of each major component in the flow path of the
Main Feedwater System as illustrated on the simplified system drawing.

. Describe the following items for each major component in the Main Feedwater

System as described in this lesson:

a. Location

Power supply (include control power as applicable)
Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

50 o o o

Instrumentation and Indications

i. Protective features (including setpoints)

j. Failure modes

k. Unit differences

1. Types of accidents for which the Main Feedwater System components are
designed

m. Location of controls and indications associated with the Main Feedwater

System in the control room and auxiliary control room
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46. 061 K3.01 046
Given the following conditions:

- Unit 2 is initially at 100% power.

- Instrument failures cause a spurious Main Feedwater Isolation Signal.
- NO Auxiliary Feedwater Pumps start.

- The reactor does NOT trip.

- AMSAC fails to actuate.

Assuming NO operator action, which ONE of the following is the primary concern to
plant systems?

A. Main steamline break due to thermal shock on Steam Generator shell.
B. SG tube rupture due to high primary-to-secondary differential pressure.

Cy Challenge to PZR PORVs and safety valves due to overpressure transient
in the RCS.

D. No safety injection flow through the CCPIT when RCS pressure is at the
PORYV setpoint.

DISTRACTOR ANALYSIS

A. Incorrect, Steam generator pressure would increase but a steam generator shell
failure is not the primary concern but not the primary concern during during the
transient. Plausible because the pressure transient will occur.

B. Incorrect, Differential pressure across the steam generator tubes is a concern
but not the primary concern during during the event if no AFW pumps start.
Plausible because the steam generator tube differential pressure can be a
concern during otehr events.

C. CORRECT, With no AFW to supply invemtory to the steam generators, the
condition would reach a point where the RCS pressure would increase and
could not be restored to normal resulting in an overpressure transient on the
RCS without operator action prior to losing minimum inventory.

D. Incorrect, The CCPs shutoff head is greater than the PORV lift pressure and will

deliver flow through the CCPIT. Plausible because some p/ants are designed
where the charging pumps woul not deliver flow.”
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Question No. 46
Tier 2 Group 1

K/IA 061 K3.01

AFW: Knowledge of the effect that a loss or malfunction of the AFW will have
on the following: RCS

Importance Rating: 4.4/4.6

Technical Reference: WOG Back Ground Document FR-H.1, Rev 2
Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271FR-H.1 B.5
Describe the conditions and reason for transitions within this
procedure and transitions to other instructions.

Question Source:
Bank # X

Modified Bank #
New
Question History: SQN Bank AMSAC-B.4- 001
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: (41.7/456)
10CFR55.43.b (n/a)

Comments: SQN Bank question AMSAC-B.4- 001 with minor format changes and
correct answer relocated
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2. DESCRIPTION

A Toss of secondary heat sink can occur as a result of several different
initiating events. Possibilities are a Toss of main feedwater during power
operation, a loss of offsite power, or any other scenario for which main
feedwater is isolated or Tost when the steam generators provide the main heat
removal path. For these initiating transients a failure of the auxiliary
feedwater (AFW) system to inject or a loss of AFW early in the cooldown,
before RHR System operation can be established, could Tead to a loss of
secondary heat sink.

A loss of all feedwater transient is characterized by a depletion of secondary
inventory and eventual degradation of secondary heat transfer capability. As
secondary heat transfer capability degrades, a loss of secondary heat sink
results and core decay heat generation will increase RCS temperature and
pressure until the pressurizer power operated relief valves (PORV) or
pressurizer safety valves open to relieve the increasing RCS pressure. At
this point the opening and closing of the PORVs or safety valves will result
in a loss of RCS inventory similar in nature to a small break loss of coolant
accident. If operator action is not taken, the pressurizer PORVs or safety
valves will continue to cycle open and closed at the valve setpoint pressure
removing RCS inventory and a limited amount of core decay heat until
eventually enough inventory will be Tost to result in core uncovery.

The plant status upon entering this guideline will be a function of the
initiating event. If the initiating event is a loss of main feedwater during
power operation with AFW flow unavailable, or from any other anticipated
transient resulting in reactor trip and main feedwater isolation or failure
with AFW flow unavailable, the transient may not result in an automatic SI
actuation. If the initiating event has resulted in a reactor trip due to
primary depressurization (i.e., small LOCA, secondary break or steam generator
tube rupture) with AFW flow unavailable, then SI should have been
automatically initiated. However, the status of SI upon entering the
guideline is not important to the actions that will be taken. Should it
become necessary to establish a bleed and feed heat removal path (actuating SI
and manually opening all pressurizer PORVs), then SI will be established.

FR-H.1 Background 3 HP-Rev. 2, 4/30/2005

- HFRH1BG.doc



QUESTIONS REPORT
for BANK SQN Questions
AMSAC-B.4- 001

Given the following plant conditions:

Unit 2 is initially at 100% power.

Instrument failures occur causing a spurious feedwater isolation signal.
NO AFW pumps start.

The reactor fails to trip.

AMSAC fails to actuate

Which ONE (1) of the following is the primary concern regarding Unit 2, assuming NO
operator actions?

A. S/G Tube Rupture due to high primary-to-secondary Delta P.
B¥ Challenge to PZR PORV's and safeties due to overpressure transient in the RCS.
C. Main steamline break due to thermal shock on S/G shell.

D. No safety injection flow through the CCPIT when RCS pressure is at the PORV
setpoint.

Wednesday, November 12, 2008 9:29:57 AM
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COURSE:

OPL271FR-H.1
Revision 1
Page 3 of 18

PROGRAM: OPERATOR TRAINING - LICENSED

LICENSE TRAINING

LESSON TITLE: FR-H.1, LOSS OF SECONDARY HEAT SINK

LENGTH OF LESSON/COURSE: 2 hours

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
FR-H.1, Loss Of Secondary Heat Sink.

B. Enabling Objectives

0. Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with FR-H.1, Loss Of Secondary Heat Sink, that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

1. Explain the purpose/goal of FR-H.1.

2. Discuss the FR-H.1 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
FR-H.1 entry conditions.
b. Describe the requirements associated with FR-H.1 entry conditions.

3. Summarize the mitigating strategy for the failure that initiated entry into FR-H.1.

4. Describe the bases for all limits, notes, cautions, and steps of FR-H.1.

5. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

6. Given a set of initial plant conditions use FR-H.1 to correctly:

a. Identify required actions
b. Respond to Contingencies
C. Observe and Interpret Cautions and Notes

7. Apply GFE and system response concepts to the performance of FR-H.1

conditions.
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Revision 1
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OBJECTIVES TO BE COVERED IN THESE SEQUOYAH OPERATOR TRAINING PROGRAMS iJ
OBJECTIVE ILNONLICENSED LICENSE TRAINING
NO. OPERATORS RO | SRO | REQUAL/SPECIAL
0. X X |
1. I X X
2. X X
3. X X
4. X X
5. X X |
6. X X
7. X X |

NOTE: The following approval is required for License Requalification and special training only: |

Selected objectives to be covered in:

PowerPoint presentation to be used:

Sequoyah Operator Training Manager /

Date
Sequoyah Operations Manager /

Date

VI. TRAINING AIDS:

A. Computer.

B. Computer Display Projector & Controls.
C. Local Area Network (LAN) Access.

D. Simulator (if available)

Vil. TRAINING MATERIALS:

A. Appendices
1. Appendix A, Related K/As
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47. 061 K5.03 047
Given the following:

S =

A reactor trip 6ccured on Unit 1.
The only operator action taken was to manually close the LCVs to the SGs
supplied from 1A-A MDAFW Pump.

Which ONE of the following describes the flow that will continue to be passed through
the pump?

Av 30 GPM to the CST

B. 30 GPM to the condenser hotwell

C. 165 GPM to the CST

D. 165 GPM to the condenser hotwell

DISTRACTOR ANALYSIS:

Page 114

The pump recirculation is provided through an orificed line and a valved 2" line in
parallel to the orificed line.

. CORRECT, The orificed line will be providing a path for 30 gpm to the condensate

storage tank. The valve line will be closed.

. Incorrect, The orificed line will be providing a path for 30 gpm but not back to the

condenser hotwell. The valve line will be closed. Plausible because the flow rate is
correct and the main feed pumps do recirculate back to the condenser hotwell.

. Incorrect, The only path will be the orificed line providing a path for 30 gpm to

the condensate storage tank, the valve will be closed in the parallel path.
Plausible because the flow rate would be 165 gpm to the condensate strorage
tank if both paths were open.

. Incorrect, The only path will be the orificed line providing a path for 30 gpm to

the condensate storage tank, the valve will be closed in the parallel path.
Plausible because the flow rate would be 165 gpm if both paths were open and
the main feed pumps do recirculate back to the condenser hotwell.
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Question No. 47
Tier 2 Group 1

K/A 061 K5.03
Knowledge of the operational implications of the following concepts
as the apply to the AFW:
Pump head effects when control valve is shut

Importance Rating: 2.6/2.9*

Technical Reference: OPT200.AFW B.3 Rev 5
Proposed references to be provided to applicants during examination: None

Learning Objective: OPT200.AFW B.3 & 4.e
Explain the purpose/function of each major component in the
flow path of the AFW system as illustrated on a simplified
system drawing.
Describe the following characteristics of each major
component in the AFW system. e. Component operation

Question Source:
Bank# X
Modified Bank #
New
Question History: SQN bank question 061 K5.03 001
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis __X

10 CFR Part 55 Content: (41.5/45.7)
10CFR55.43.b (n/a)

Comments: SQN bank question 061 K5.03 001. Changed stem setup and changed flow rate
numbers number in the correct answer and the distractors.

Page 1156



OPT200.AFW
Rev. 5
Page 26 of 93

1-OR-3-948y3_
8 91-}2283 937

\-BREAKDOWN
ORIFICE
1~-0OR-3-947

0
«
=2
!

"
|
14

(|3

9

3-814
3-816

Objective 2
( * The recirculation flow rate for each MDAFWP totals 165 gpm. This includes
the original recirc orifices, 30 gpm, and the 2 inch, 135 gpm recirc line parallel to

the existing recirc line on each pump.
* Manually controlled from the control room.
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QUESTIONS REPORT

for SEQUOYAH bank
061 K5.03 001

After a reactor trip, both MDAFW Pumps are running.
No operator action has been taken.

If the discharge LCVs are closed on 1A-A MDAFW Pump, which ONE (1) of the
following describes the minimum actual flow that will be passed through the pump?

A. 38 GPM to the condenser hotwell.
By 38 GPM to the CST.
C. 170 GPM to the condenser hotwell.

D. 170 GPM to the CST.

Wednesday, November 12, 2008 9:45:39 AM
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PROGRAM: OPERATOR TRAINING

COURSE: SYSTEMS TRAINING

TITLE:

AUXILIARY FEEDWATER

LENGTH OF LESSON: 3 hour lecture; 1.0 hour simulator demonstration;
4 hour self-study/workshop

TRAINING OBJECTIVES:
A. Terminal Objective:

Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated
with the Auxiliary Feedwater (AFW) system in the plant and on the simulator.

B. Learning Obijectives:

0. Demonstrate an understanding of NUREG 1122 knowledge and abilities
associated with the AFW system that are rated > 2.5 during Initial License
Training for the appropriate license position as identified in Appendix A.

1. State the purpose/functions of the AFW system as described in the FSAR.
2. State the design basis of the AFW system in accordance with the SQN FSAR.

3. Explain the purpose/function of each major component in the flow path of the
AFW system as illustrated on a simplified system drawing.

4. Describe the following characteristics of each major component in the AFW
system:

Swomoe e oo

—

=] = T

Location

Power supply (include control power as applicable)
Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

Instrumentation and Indications

Protective features (including setpoints)

Failure modes

Unit differences

Types of accidents for which the AFW system components are designed

. Location of controls and indications associated with the AFW system in the

control room and auxiliary control room
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V. TRAINING OBJECTIVES (Cont’d):
B. Learning Objectives (Cont’d):

5. Describe the operation of the AFW system:

™o a0 o

Precautions and limitations

Major steps performed while placing the AFW system in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect AFW system operation
How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the AFW system:

a.
b.
c.

State Tech Specs/TRM LCOs that govern the AFW
State the <1 hour action limit TS LCOs

Given the conditions/status of the AFW system components and the
appropriate sections of the Tech Spec, determine if operability requirements
are met and what actions are required

7. Discuss related Industry Events

VI. TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access
B. Computer projector
C. Simulator (if available)
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48. 062 K1.02 048
Given the following:
- Loss of off site power occurred on Unit 1 resulting in a Reactor Trip
and Safety Injection.
- The Emergency Diesel Generators (DGs) started and DG 1A-A
loaded to 4.6 MWs.

Which ONE of the following describes the operation of DG 1A-A under this
load condition?

A. Must be immediately tripped.
B¥ May only operate for 2 hours.
C. May operate for up to 24 hours.

D. May operate indefinitely.

DISTRACTOR ANALYSIS:

A. Incorrect, maximum load rating not exceeded. 5000 kW would require the immediate
shutdown of the DG to prevent the potential for extensive damage. Plausible because the
DG would require an immediate shutdown if the load was 5000 kW.

B. CORRECT, the normal rating of 4400 kW is exceeded but is within the allowed 2 hour
rating of 4840 kW.

C. Incorrect, the normal rating of 4400 kW is exceeded but cannot be operated at
the current load for 24 hours. Plausible because a 24 hour period is used to
determine if the DG can be loaded above 4400 kW. The DG can only be
operated above 4400 kw for 2 hours in any 24 hour period.

D. Incorrect, the contincontinuousous duty rating normal rating of 4400 kW is exceeded ,

therefore the DG cannot be operated indefinitely. Plausible because the DG if the
identified load was 4400 kW or less the DG could operate indefinitely.
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Question No. 48
Tier 2 Group 1

K/A 062 K1.02

Knowledge of the physical connections and/or cause effect relationships between the
ac distribution system and the following systems: ED/G

Importance Rating: 4.1/4.4

Technical Reference: AOP-P.01, Loss of Offsite Power, Rev 22
0-S0O-82-1, Diesel Generator 1A-A, Rev 30

Proposed references to be provided to applicants during examination: None

Learning Objective: OPT200.DG, B.4.d
Describe the following items for each major component in the
Diesel generator system.
d. Normal Operating Parameters
OPL271AOP-P.1, B.6
Describe the basis for all limits, notes, cautions and step of

AOP-P.01.
Question Source:
Bank #
Modified Bank # X
New

Question History:

Question Cognitive Level:
Memory or fundamental knowledge ___ X
Comprehension or Analysis

10 CFR Part 55 Content:  (41.2t0 41.9/45.77 to 45.8 )
10CFR55.43.b. (n/a)

Comments: WBN question SYS082A.03 005 modified.
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SQN DIESEL GENERATOR 1A-A 0-S0-82-1
0 Rev 30
Page 88 of 95
APPENDIX C
Page 3 of 4
NORMAL OPERATING PARAMETERS
DIESEL GENERATOR 1A-A
LIMITS
PARAMETER INSTRUMENT SHUT-
MIN MAX | NOMINAL DOWN®
Speed (RPM) - 1030(*) 400-900 1050
GENERATOR
Voltage ACV 6730V 7240V 6900V 8500V
Generator Amps ACA1, 2,3 - 0 418 amps | 600 amps®
1600KW | 4840KW
KW WM for for 4000KW | 5000kwW®
2 hours 2 hours
Stator 0-TR-82-5036/1A .
Temperatures (RTDs 1 thru 6) - 135°C - 145°CTH
Generator Bearing 0-TR-82-5036/1B .
Temperatures (RTDs 1 thru 6) - 80°C - 90°C

(1) These are nominal temperatures for D/G which is full loaded (4000kW).

(2) Tech Spec Limit. Notify Unit SRO if level is approaching or is below the limit.
(4) Exceeding a shutdown parameter may cause extensive damage to the D/G. If any parameter
exceeds its shutdown limit is should be immediately reported to the Unit Control Room and the

D/G should be shutdown immediately. Notify Tech Support for assistance.
() I D/G is NOT required for emergency conditions, THEN NOTIFY the Control Room Operator to shutdown the

D/G if any of these limits are exceeded.
(**) During the 2 hour run portion of 1-SI-OPS-082-024.A, the stator winding temperature maximum
is <150°C-5Q930093PER.




SQN

LOSS OF OFFSITE POWER

AOP-P.01
Rev. 22

APPENDIX B

Page 1 of 1

LOSS OF OFFSITE POWER DIESEL GENERATOR LOAD SEQUENCE [C.2]

NOTE

2 hours in 24-hour period.

Diesel generator is rated at 4400kW continuous or 4800kW for

EQUIPMENT NAME LOADED N SE;‘(’;"'EDS )

CCP BO or Sl with BO 2
Sl Pumps S| with BO only 5
RHR Pumps Sl with BO only 10
ERCW Pumps BO or Sl with BO 15
AFW Pumps BO or Sl with BO - 20
Thermal Barrier Booster Pumps | BO or Sl with BO 20
CCS Pumps BO or Sl with BO 30
s e 20 oy o
CS Pump Phase B with BO 180
Main Control Room AHU Phase B with BO® 220®
Electric Board Room AHU Phase B with BO® 240®

W) Time is measured from the time of closing the breaker connecting

the D/G to the power train.

(3) Time delay only if phase B isolation is present.
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SQN LOSS OF OFFSITE POWER AOP-P.01

Rev. 22

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

5. RECORD time of loss of off-site power.

6. MONITOR diesel generator loading:

a. VERIFY D/G load sequencing
USING Appendix B, Loss of Offsite
Power Diesel Generator Load
Sequence [C.2].

b. ENSURE four ERCW pumps.
RUNNING (one per shutdown
board).

c. MONITOR diesel generator(s) load C.
less than or equal to 4.4 MW
(4.8 MW for 2 hours).

7. CHECK charging system operation:

a. ENSURE all RCS dilution activities
STOPPED.

b. ENSURE CCP suction aligned
to RWST:

1) OPEN LCV-62-135 or
LCV-62-136.

2) CLOSE LCV-62-132 or
LCV-62-133.

REDUCE excess diesel generator load
USING Appendix A, Diesel Generator
Load Evaluation List [C.1].
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sQN LOSS OF OFFSITE POWER AOP-P.01

Rev. 22
Page 1 of 5
APPENDIX A
DIESEL GENERATOR LOAD EVALUATION LIST [C.1] (1) (2) (3)

ELECTRICAL LOAD 480V BOARD COMPT
D/G 1A-A

Boric Acid Batching Tank Heater 2 Reactor MOV Bd 1A1-A 14B
48V Spare Battery Charger Normal Feeder Reactor MOV Bd 1A1-A 7A1
48V Telephone Battery Charger Alternate Feeder Reactor MOV Bd 1A1-A 2C1
Charging Pump 1A-A Auxiliary Oil Pump Reactor MOV Bd 1A1-A 2C2
Primary Water Makeup Pump 1A C&A Vent Bd 1A1-A 8A
Auxiliary Building Vent Monitor C&A Vent Bd 1A1-A 10E2
Auxiliary Charging Booster Pump A C&A Vent Bd 1A1-A 10C
Auxiliary Charging Pump 1A C&A Vent Bd 1A1-A 7E
Service Building Vent Monitor C&A Vent Bd 1A1-A 5E2
Spent Fuel Pit Cooling Sump Pump A C&A Vent Bd 1A1-A 6E
El 722 Corridor Heater Diesel Auxiliary Bd 1A1-A 5E
D/G 1A-A Air Compressor 2 Diesel Auxiliary Bd 1A1-A 6C
D/G 1A-A Muffler Room Exhaust Fan Diesel Auxiliary Bd 1A1-A 6D
Lube Oil Storage Room Exhéust Fan Diesel Auxiliary Bd 1A1-A 2B
CO, & Lube Oil Storage Room Exhaust Fan Diesel Auxiliary Bd 1A2-A 2B
CO, Storage Room Electric Heater Diesel Auxiliary Bd 1A2-A 3E
D/G 1A-A Air Compressor 1 Diesel Auxiliary Bd 1A2-A 6C

(1) DIESEL GENERATORS COULD POSSIBLY BE OVERLOADED FOR CONTINUOUS RATING
(4400KW) IN COMBINATION OF LOSS OF OFFSITE POWER, SAFETY INJECTION, PHASE B
CONTAINMENT ISOLATION, AND LOSS OF ONE POWER TRAIN,

(2) NE CONCURRENCE 1S REQUIRED FOR ANY REVISIONS THAT CHANGE THE LOADS LISTED
IN APPENDIX A. [C.4]

(3) DIESEL GENERATOR LOAD ANALYSIS, SQN-E3-002R15 (B85 910129 003)
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LOSS OF OFFSITE POWER

AOP-P.01
Rev. 22

APPENDIX B

Page 1 of 1

LOSS OF OFFSITE POWER DIESEL GENERATOR LOAD SEQUENCE [C.2]

NOTE

2 hours in 24-hour period.

Diesel generator is rated at 4400kW continuous or 4800kW for

EQUIPMENT NAME LOADED N SE;‘(’;"&DS )

CCP BO or Sl with BO 2
St Pumps Sl with BO only 5
RHR Pumps Sl with BO -only 10
ERCW Pumps BO or SI with BO 15
AFW Pumps BO or Sl with BO 20
Thermal Barrier Booster Pumps |BO or Sl with BO 20
CCS Pumps BO or Sl with BO 30
e oo a0 eny .
CS Pump Phase B with BO 180
Main Control Room AHU Phase B with BO® 220%
Electric Board Room AHU Phase B with BO® 240%

)] Time is measured from the time of closing the breaker connecting

the D/G to the power train.

(3) Time delay only if phase B isolation is present.
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WEBN Qug7ion QUESTIONS REPORT

for Superwhaminine ILT EXAM BANK MARCH 2007
SYS082A.03 005

Given the following conditions;
- Loss of off site power occurred on Unit 1 resulting a Reactor Trip.
- The Emergency Diesel Generators(EDG) started and reenergized
their respective 6.9 KV Shutdown Boards.
- EDG 1A-A is loaded to 4400 KW at 0200.

Which ONE of the following correctly identifies the time that EDG 1A-A must
be removed from service if operated at the currently loading?

a. 0200, 24 hours later.

b. Immediately since this exceeds the maximum load limit for the EDGs.

c. 0400, 2 hours later.

d~¥ May be operated indefinitely since this is the contiuous rating for the
EDGs.

The correct answer is D

Wednesday, October 08, 2008 3:45:05 PM
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IV.

OPT200.DG
Rev. 2
Page 3 of 83

PROGRAM: OPERATOR TRAINING
COURSE: SYSTEMS TRAINING
TITLE: DIESEL GENERATOR SYSTEM

LENGTH OF LESSON: 2 hours classroom, 3 hour simulator demonstration; 1.5 hour self-
study/workshop

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of this lesson and others presented, the student should be able to apply
the knowledge to support satisfactory performance of the tasks associated with the Diesel
Generator system in the plant and on the simulator.

B. Enabling Objectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated
with the Diesel Generator System that are rated > 2.5 during Initial License training for
the appropriate license position as identified in Appendix A.

1. State the purpose/functions of the Diesel Generator System as described in the SQN
FSAR.

2. State the design basis of the Diesel Generator System in accordance with the SQN
FSAR.

3. Explain the purpose/function of each major component in the flow path of the Diesel
Generator System.

4. Describe the following items for each major component in the Diesel Generator
System:
a. Location

Power supply (include control power as applicable)

Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

Instrumentation and Indications

PR Mmoo a0 o

i. Protective features (including setpoints)

j. Failure modes

k. Unit differences

1. Types of accidents for which the Diesel Generator System components are designed

m. Location of controls and indications associated with the Diesel Generator System in
the control room and auxiliary control room



OPT200.DG
Rev. 2
Page 4 of 83

V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont’d):

5. Describe the operation of the Diesel Generator (DG) system as it relates to the
following:

e o

€.

f.

a. Precautions and limitations
b.

Major steps performed while placing the DG system in service

Alarms and alarm response

. How a component failure will affect system operation

How a support system failure will affect DG system operation

How an instrument failure will affect system operation

6. Describe the administrative controls and limits for the DG system:

a.
b.

C.

State Tech Specs/TRM LCOs that govern the DG s
State the <1 hour action limit TS LCOs

Given the conditions/status of the DG system components and the appropriate
sections of the Tech Spec, determine if operability requirements are met and
what actions are required

7. Discuss related Industry Events:

a.

OE20736 - Missed Acceptance Criteria

VI. TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access

B. Computer projector



. PROGRAM:

OPL271A0P-P.01
Revision 1
Page 3 of 26

OPERATOR TRAINING - LICENSED

Il. COURSE: LICENSE TRAINING

lll. LESSON TITLE: AOP-P.01, LOSS OF OFFSITE POWER

IV. LENGTH OF LESSON/COURSE: 1.0 hour(s)

V. TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
AOP-P.01, LOSS OF OFFSITE POWER.

B. Enabling Objectives:

Obijectives

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities
associated with Loss of Offsite Power that are rated = 2.5 during Initial License
Training for and >-3.0 during License Operator Requalification Training the
appropriate position as identified in Appendix A.

1. State the purpose/goal of this AOP-P.01.

2. Describe the AOP-P.01 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
AOP-P.01 entry conditions.

b. Describe the ARP requirements associated with AOP-P.01 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-P.01
entry conditions.

d. Describe the plant parameters that may indicate a Loss of Offsite Power.

3. Describe the initial operator response to stabilize the plant upon entry into
AOP-P.01.

4. Upon entry into AOP-P.01, diagnose the applicable condition and transition to the
appropriate procedural section for response.

5. Summarize the mitigating strategy for the failure that initiated entry into AOP-P.01.

6. Describe the bases for all limits, notes, cautions, and steps of AOP-P.01.

7. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

8. Given a set of initial plant conditions use AOP-P.01 to correctly:

a.

Recognize entry conditions.




OPL271A0P-P.01
Revision 1
Page 4 of 26

Objectives

b. ldentify required actions.

c. __Respond to Contingencies.

d. Observe and Interpret Cautions and Notes.

9. Describe the Tech Spec and TRM actions applicable during the performance of
AOP-P.01.
10. | Apply GFE and system response concepts to the abnormal condition — prior to,

during and after the abnormal condition.




Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

49. 063 G2.4.8 049
Given the following:

- Unit 2 at 100% power.

- Panel 2-M-1 Annunciator Window "125V DC VITAL CHGR Il FAIL/VITAL
BAT Il DISCHARGE" alarms.

- The crew enters AOP-P.02, "Loss Of 125V DC Vital Battery Board".

- Areactor trip occurs on high PZR pressure.

Which ONE of the following identifies the allowed usage of AOP-P.02 after
the Emergency Operating Procedure network is entered following the reactor
trip?

A. Continued performance of AOP-P.02 is allowed after the crew enters
ES-0.1, "Reactor Trip Response" because ES-0.1 is NOT an accident
mitigation EOP.

By¥ Continued performance of AOP-P.02 is allowed after the crew enters
ES-0.1, "Reactor Trip Response" because restoring power could have an
impact on meeting the goals of the EOP.

C. Continued performance of AOP-P.02 is NOT allowed until the crew exits
ES-0.1, "Reactor Trip Response" because the procedure reader must
remain dedicated to the EOP in effect until the EOPs are exited.

D. Continued performance of AOP-P.02 is NOT allowed until the crew exits

ES-0.1, "Reactor Trip Response" because actions taken in AOP-P.02
could degrade the performance of the EOP.
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DISTRACTOR ANALYSIS:

A. Incorrect, As identified in EPM-4, selected AOP's, such as loss of vital power

Page 119

can be implemented concurrently with the EOPs. While ES-0.1 is not an
accident mitigation procedure, that is not reason for parallel implementation, it is
because the loss of power AOPs can have a significant impact on the ability of
the EOP to achieve it goals. Plausible because the parallel implementation is
correct but the reason for parallel implementation is not correct.

. CORRECT, As identified in EPM-4, selected AOP's, such as loss of vital power

can be implemented concurrently with the EOPs because the loss of power
AORPs can have a significant impact on the ability of the EOP to acheive it goals.

. Incorrect, EPM-4 provides that EOPs have priority over AOPs, and normally a

dedicated procedure reader is utilized in the EOP network however, selected
AOPs are allowed to be performed concurrently with EOPs. Plausible if
candidate fails to recognize that AOP-P.02 is allowed to be used while
performing ES-0.1.

. Incorrect, EPM-4 provides that EOPs have priority over AOPs, however,

selected AOPs are allowed to be performed concurrently with EOPs. Plausible
if candidate fails to recognize that AOP-P.02 is allowed to be used while
performing ES-0.1 and knows that the AOP actions can not be taken if the
action would degrade the EOP performance.



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

Question No. 49
Tier2 Group 1
K/IA 063 G2.4.8

DC Electrical Distribution: Knowledge of how abnormal operating procedures are used
in conjunction with EOPs.

Importance Rating: 3.8/4.5

Technical Reference: AOP-P.02, Rev 11; EMP-4, Rev 20
Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271EPM-4, Obj. 1
Determine/idntify the correct procedural application(s) based on
the operating procedures network for normal, abnormal, and
emergency evolutions.

Question Source:
Bank #
Modified Bank #
New X
Question History:  New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: (41.10/ 45.13)
10CFR55.43.b  (n/a)

Comments:
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Rev. 20
Page 65 of 97

3.11.7 Use of AOPs Within the EOP Network

A.

EOPs have priority over AOPs at all times, except when a reactor trip or
safety injection has occurred in conjunction with an Appendix R fire (AOP-
N.08), Control Room abandonment (AOP-C.04), or Loss of all ERCW

capability (AOP-M.01).

AOQOP performance while in the EOP network is allowable under the following

two circumstances: [C.1]

1. AOP performance is directed by EOPs in effect.

2.  AOP performance is deemed necessary by the SM or US to address
abnormal plant conditions NOT directly addressed by the EOPs but

which have a significant impact on the ability of the EOPs to perform their
function (e.g., loss of ERCW, CCS, off-site power, vital instrument power

board, etc.) In this case, the following guidelines should be followed:

a. Concurrent performance of the EOPs and the AOP should enhance,

NOT degrade, the performance of EOPs in progress.

b. Manpower resources are adequate to allow performing the EOPs

and the AOP concurrently.

c. The AOP should be performed using the single perfomer method so

the procedure reader remains dedicated to the EOPs in progress,
which are mitigative in nature. The SM may elect to deviate from

this requirement when in ES-0.1.

d. Certain AOPs may be required to be performed concurrently with the

EOPs in order for the EOPs to function as intended; for example,

loss of CCS, loss of ERCW, loss of air or vital power to equipment
important to safety-- any of these could have a significant impact on

the ability of the EOPs to achieve their goals.

e. Upon transition to ES-0.1, the SM will designate the mitigating crew

responsibilities as appropriate, based on the events in progress.

Normally, the procedure reader and OATC will perform ES-0.1 while

the CRO performs the AOP using the single perfomer method.
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LOSS OF 125V DC VITAL BATTERY BOARD

AOP-P.02
Rev. 11

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2.3 Loss of 125V DC Vital Battery Board Il

CAUTION

NOTE

Restoring power to Vital Battery Bd Il prior to aligning U-2 MSIV handswitches
in step [2] could result in a low steamline pressure Sl signal on Unit 2.

Rx Trip Breakers RTA and BYA do not have indication due to loss of control power.

1. Unit 2 Only:
IF Rx Trip Breakers CLOSED,

THEN

ENSURE Unit 2 reactor is TRIPPED

AND

GO TO E-0, Reactor Trip or Safety
Injection, WHILE continuing in this
procedure.

R s

NOTE

Unit 2 MSIVs fail closed due to loss of power to solenoid valves.

2. Unit 2 Only:
ENSURE MSIV handswitches

in CLOSE position.
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PROGRAM: OPERATOR TRAINING - LICENSED

I. COURSE: LICENSE TRAINING

II. LESSON TITLE:

III. LENGTH OF LESSON/COURSE: 4-6 hour(s)

IV. TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of HLC Procedures training, the participant shall be able to explain,
using classroom evaluations and/or simulator scenarios, the requirements of EMP-4,
EOP-E-0, "User’s Guide".

B. Enabling Objectives:

1. Determine/identify the correct procedural application(s) based on the operating procedures
network for normal, abnormal, and emergency evolutions.

2. Analyze an EOP layout and determine (according to EPM-4):
a. correct procedural layout application;
b. if the use of terms is correct (e.g.: Faulted Steam Generator, Shall, Lowering, etc per
Appx. B);
c. correct use of symbols and icons.

3. Define EOP warnings, cautions, and notes and, given an EOP condition, determine
appropriate usage.

4. Compare and contrast event-based emergency/abnormal operating procedures used in
parallel with the symptom-based EOPs.

5. Given an example, apply general guidelines, crew roles and responsibilities for EOP

procedural use and determine:

a. format and use of sequenced and non-sequenced sub steps;

b. transition between Action/Expected Response column and the Response Not Obtained
column;

c. requirements<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>