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GE BWR/4 Technology Review Course R-904B

M-

Day

Title

Location

Course Introduction
Introduction to BWRs
Simulator Walkdown
Thermal Limits Review
Reactor Operations Review

Classroom/
Simulator

New Reactor Technology Overview - ABWR
and ESBWR Overview x

Reactor & System Startups

Approach to Criticality

Establish Heat Up Rate

Place HPCI & RCIC In Standby

Place The First Reactor Feedwater Pump
In-service

Classroom

Simulator

New Reactor Technology Overview — AP 1000 ,

EPR and APWR Overview x
Establish Normal Operating Pressure & Transfer
To Run
Synchronize & Load the Turbine Generator
Power Increase to 100%

Classroom

Simulator

Plant Shutdown & Cooldown
Establishing Shutdown Cooling
Transients Not Resulting In Scram
Transients Resulting In Scram

Simulator

ECCS Review & Accidents

Emergency Procedure & Severe Accident
Guideline Review

Course Evaluations

Simulator

* "New Reactor Technology Overview” Fi#rdgiaiid » & o3 =1 ['z&:gu‘[ssgj—%\"[‘ﬁﬁé/%%j
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NRC -1
Normal Operating Procedure Index

Number Procedure Title

103.1 | Align Condensate for Second Feedwater Pump

106.1 | Control Rod Drive System Startup

106.2 | Operating a Second CRD Pump

106.3 | Recovery of a Tripped Control Rod Drive Pump

109.1 | First Reactor Feed Pump Startup

109.2 | Second Reactor Feed Pump Startup to Master Level Controller

109.3 | Align Feed Water Control System, Power Operation

109.4 | Removing a Feedwater Pump from Operation at Power

109.5 | *Align Feedwater Control System, Post-Scram

119.1 | Placing Reactor Core Isolation Cooling System in Standby

119.2 RCIC Surveillance, Flow Test

120.1 | Reactor Recirculation System Startup

120.2 | xRecovering Tripped Recirculation Pump
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121.1 % Establish Suppression Pool Cooling

121.2 % Secure Suppression Pool Cooling

121.3 % Establish Shutdown Cooling (B Loop)

121.4 % Secure Shutdown Cooling (B Loop)

121.5 s Establish Containment Spray

127.1 Roll the Main Turbine Generator

127.2 #Re-Opening Main Steam Isolation Valves

127.3 Synchronize the Main Turbine Generator to the Grid

202.1 Placing High Pressure Coolant Injection System in Standby

202.2 HPCI Surveillance, Flow Test

307.1 sk Emergency Diesel Generator Operation

611.1 % Scram Procedure

611.2 % Scram Reset, RPS and ARI

% Indicates procedures that have copies at appropriate panel locations.
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NRC 1 Set Points

Reactor Vessel Level (inches)

Level 8 (56.5) Trip of main turbine, RFP, RCIC, and HPCI

Level 7 (40.5) High level alarm

Low level alarm, permissive for Recirculation pump runback to

Level 4 (33.5)
45%

Reactor scram, Recirculation pump runback to 30%, ADS signal,

Level 3 (12.5) . :
RHR Isolation signal

Initiate RCIC and HPCI, ATWS- RPT, RWCU isolation and other

Level 2 (-38)
selected systems

Level 1 (-132.5) Initiate CS and LPCI, Start EDG, ADS signal, Isolate MSIVs

Reactor Pressure (psig)

50 RCIC Isolation

100 HPCI Isolation

338 & 465 Permissive for Injection of LPCI & CS

920 - 1005 Normal reactor Pressure

1025 High Pressure Alarm
1043 High Pressure Reactor Scram
1115/1125/1135 4/4/3 SRVs Safety Mode Opening Pressures
1120 ATWS - RPT
Main Steam Line Pressure (psig)
825 Closes MSIVs in RUN mode
Condenser Vacuum (inches of Hg)

22.5 Turbine trip

20.0 RFP trip

8.5 MSIV closure

7 BPV closure

Turbine First Stage Pressure Usage

<30% Bypass EOC-RPT and Scram due to Turbine Trip

Drywell Pressure (psig)

1.5 High pressure alarm

LOCA Signal: SCRAM, Initiate HPCI, CS and RHR, Start D/G

1.69
and RBSVS, Isolation Signal for selected plant systems
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GE BWR/4 Simulator Refresher Course R-704B

B

Day Title Location
1 Course Introduction
Simulator Panel Overview and Walk Through
Emergency Response Information System (ERIS)
Overview Simulator
Plant Operations Including Power Maneuvers,
Transients, Surveillances, and Equipment
Operations
2 Plant Operations
EPG/EOP Introduction
RPV Control Guideline including Overview of Level, | Simulator
Pressure, & Power Control and Contingencies
Plant Operations
3 Primary Containment Control Including
Review of Primary Containment
Suppression Pool Temperature Control
Drywell Temperature Control :
Primary Containment Pressure Control Simulator
Suppression Pool Level Control
Containment Temperature Control
Plant Operations
4 Plant Operations
Overview of Secondary Containment Control
Guideline :
Overview of Radioactivity Release Control Simulator
Guideline
Emergency Action Level Review
5 Integrated Use Of EOPs
Overview of Severe Accident Guidelines Simulator

Discussion Of Exercises And Procedure Review
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Course Code Course Name Duration
R-104B GE BWR/4 Technology Course
o ( Basic Engineering )
2 Weeks
R-104P Westinghouse Technology Course
( Basic Engineering )
R-304B GE BWR/4 Technology Course
Fy ( Basic System)
3 Weeks
R-304P Westinghouse Technology Course
( Basic System)
R-504B GE BWR/4 Advanced Technology Course
FY 2 Weeks
R-504P Westinghouse Advanced Technology
Course
R-624B GE BWR/4 Simulator Course
Y 2 Weeks

R-624P

Westinghouse Simulator Course
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NRC/ATOMIC ENERGY COUNCIL (AEC) TAIWAN NUCLEAR SAFETY VISIT
AND
VISIT TO WATTS BAR UNIT #2

September 8 — September 11, 2009
Atlanta, GA

Tuesday, September 8

8:00 AM Arrive at Sam Nunn Atlanta Federal Center (SNAFC), US NRC Region Il
Offices, Administrative Processing.
Contact: James Baptist

9:00 AM NRC Presentation, SNAFC 17" Floor Meeting Room
Part 52 Construction Inspection — CPB2
Fuel Facility Construction — CPB1
Construction Lessons Learned — DCI2

11:30 AM Lunch

1:00 PM  Current Events, SNAFC Bridge

3:00 PM AEC Presentations, SNAFC 24" Floor DRP Conference Room
Overview of AEC Recent Regulatory Activities,
Current Status of Lungmen Project, and
Inspection Findings at Lungmen ABWR Plant

5:00 PM Adjourn

5:.05 PM  AEC Departs RIl to Return to Hotel

Evening Open

Wednesday, September 9

7:.00 AM Depart Atlanta Hotel (Via James’s POV)
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11:00 AM Arrive at Watts Bar Nuclear Plant, Administrative Processing

12:00 PM Lunch Break

1:30 PM  TVA Presentation of Construction Activities

3:00 PM  Tour of Watts Bar Construction Activities

5:00 PM AEC Departs for Chattanooga Hotel

Evening Open

Thursday, September 10

7:.00 AM Depart Chattanooga Hotel

8:00 AM Arrive at Watts Bar Nuclear Plant

8:30 AM  Tour of Construction Activities with Inspectors

10:30 AM AEC Discussions with Resident Inspectors

12:00 PM Lunch Break

2:.00 PM  AEC Departs Watts Bar Nuclear Plant

6:00 PM Arrive at Atlanta Hotel

Evening Open

Friday, September 11

8:00 AM Arrive at Sam Nunn Atlanta Federal Center (SNAFC), US NRC Region Il
Offices,
Contact: James Baptist

9:00 AM Remaining AEC/NRC Presentations, Richard B. Russell Building, 2"
Floor NRC Conference Room
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10:30 AM

11:30 AM

1:00 PM

(***Passports Needed — No Cell Phones Allowed***)

Inspection Program for Lungmen Initial Test Activities, and

The Flooding at Lungmen Unit 2 Reactor Building during Typhoon
SINLAKU, 2008

Discussion with Deputy Regional Administrator for Construction, Loren
R. Plisco and Director of the Division of Construction Projects, Rick
Croteau, 2" Floor NRC Conference Room

Lunch

Open/Adjourn
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Perspectives on Reactor Safety, R-800

Module Title

The Development of Safety Concepts, 1946-1975

1.1.1946-1953, Emergency of Safety Strategies

1.2.1954-1965, Early Commercial Reactors Emphasis on
Containment

1.3.1966 -1974, Emphasis on Prevention, Public Debate

1.4.Design Basis Perspectives

1.5.The Reactor Safety Study

1.6.Browns Ferry Fire

Severe Accident Perspectives

2.1.The TMI-2 Accident

2.2.TMI-2 Implications

2 2.3.The Chernobyl Accident

2.4.Risk Influences and the Development of Safety Goals
2.5.Risk Assessment and Operational Perspectives

2.6.Risk-Informed Regulation

Accident Progression in the Reactor Vessel
3.1.Introduction

3.2.Core Uncovering and Heatup
3.3.Cladding Oxidation

3.4.Melting, Liguefaction, Holdup

3.5.Molten Pours onto the Lower Head
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3.6.In-Vessel Fuel-Coolant Interactions

3.7.Special Considerations for BWR Facilities

Accident Progression in the Containment

4.1.Containment Characteristics and Design Bases
4.2.Containment Response to Beyond-Design-Basis Accidents
4.3.Ex-Vessel Fuel-Coolant Interactions

4.4.Core-Concrete Interactions

4.5.Direct Containment Heating (DCH)

4.6.Hydrogen Combustion

4.7.BWR Mark-I Liner Failure By Melt Attack

Offsite Accident Impacts
5.1.Source Terms

5.2.0ffsite Dispersion and Doses
5.3.Protective Actions

5.4.Emergency Preparedness
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Topics for Discussion at NRC Headquarters

1. Concerns of Long-term Dry and Wet Storage of Fresh Fuels

Description
1. Taipower’s Lungmen nuclear power plant has two ABWRs which are under

construction since March 1999. Unit 1 post-construction tests are ongoing and

pre-operational tests are still in very preliminary stage. Unit 2 is about one year
behind Unit 1. The overall Lungmen Project is now at least 7 years behind the

original schedule.

2. According to the nuclear fuel contract with NSSS vendor-GE, the fuels for initial
core loading of 872 fuel bundles were manufactured in November 2005 and
November 2006 for Unit 1 and Unit 2 respectively. After fabrication, initially the fresh
fuels were stored in warehouse at Wilmington Fuel Fabrication Plant. For Unit 1,
fuels have been shipped with RA-3 container to Lungmen site and stored in the pool
(without water) of the Auxiliary Fuel Building without opening the container since
June 2008. The fuels of Unit 2 are expected to be shipped to Lungmen site with
new RAJ-1I container in early 2009.

3.RA-3 is an old type shipping package and GE could lease it to stay at Lungmen site
until fuel loading into reactor. However, the new and expensive RAJ-1I fuel shipping
package which must be returned to GE approximately one month after arrival. Upon
arrival, the Unit 2 fuels will be inspected, and then stored under water in the Unit 1
spent fuel pool which is now the only available place for new fuel storage. Currently,
the racks were installed but the supporting systems are not ready. It is not expected
that the spent fuel cooling and purification will be fully functional when new fuels
arrive early next year. However, Taipower has committed to continuously cleaned
and monitored the pool water.

4. Taipower now plans to load Unit 1 core with Unit 2 fuels. With swapping of new fuels
between Unit 1 and Unit 2, the duration of the dry storage of new fuels before
loading into core for Unit 1 and Unit 2 is estimated to be 3 and 6 years respectively.
The fuels for Unit 1 may have additional 2 years in wet storage before fuel loading.

Questions

1.Is there any NRC regulation to regulate long-term dry or wet storage of fresh fuels?
If yes, what are the technical bases of the regulations?
2.Does US have experience of long-term dry or wet storage of fresh fuels before
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loading into reactor core? If yes, any abnormality occurred?
3. For an intended long-term wet storage of fresh fuels, what are the requirements
besides maintaining the water quality standard and foreign material intrusion?

Notes

Both Unit 1 and Unit 2 spent fuel pool have enough space to store 15-year operation
of spent fuel discharged from reactor. An independent Auxiliary Fuel Building with
large pool is added to store additional 25-year operation of spent fuels from both units.

2. Inter-Unit Spent Fuel Transfer

Description
1. Until now, Taipower could not get approval from Taipei County Government to

construct ISFSI at Chinshan NPP. Chinshan Unit 1 is expected to lose full core
reserve capability next spring. In order to alleviate this problem, Taipower submitted
an application to transfer fuels from Unit 1 to Unit 2, i.e. inter-unit transfer of spent
fuels. The dry-transfer method adopted in ISFSI is proposed in order to use as
much as possible the methods and procedures already approved by AEC.

2. Entergy’s Indian Point Unit 3 already does not have full core offload capability. Due
to limitation of crane at Fuel Storage Building, Entergy has submitted an LAR in July
8, 2009 to transfer spent fuels from Unit 3 to Unit 2. However, in the Entergy
application, wet-transfer method is proposed.

3. From our preliminary review, wet-transfer method seems to be relatively simple, fast
and safe (place no undue stress on fuel cladding due to low fuel temperature and
water also provides extra shielding).

Questions

1. s wet-transfer method (containing water both between fuel and canister and
between canister and transfer cask) a requirement or a recommended or a
preferred approach for inter-unit spent fuel transfer?

2. What are the major concerns of dry-transfer method? The calculated maximum fuel
cladding is more than 200 degree Celsius during transfer. Quenching or rewetting is
expected to occur when the spent fuel returned to pool. Quenching may place
undue stress on cladding with possible fuel failure and may cause radioactive crud
to fall off with possible radiation hazard.

3. What is the US or international experience with similar spent fuel transfer especially
from reactor to pool of Away-From-Reactor (AFR)? We understand that many
shipments of spent fuels were performed from NPPs to pool of reprocessing plants
with dry-transfer method. Are you aware of any incidents or problems during
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loading and unloading operations?

3. Manual Scram versus Automatic Scram

Description
1.0n July 11, 2009 an automatic reactor scram event occurred during the power

decrease for scheduled outage at Unit 1 of Kuosheng NPP. Afterward, there was a
discussion regarding whether the operator should perform a manual scram instead
of letting protection system to initiate automatic scram.

2.In Taiwan, the operators are trained to initiate manual scram only if the procedures
require them to do so. In our recent record, only one manual scram was initiated by
operator at Maanshan Unit 2 during the 12/26/2006 earthquake.

3. From SECY-02-0058, Attachment 2 “Analyses of Automatic and Manual Scrams”,
we notice that with decreasing number of automatic scram, the number of manual
scram may be equal or even more than that of automatic scram in US now (We do
not have US data after 2001).

Questions

1. What are the differences and considerations between manual scrams and
automatic scrams during a transient? Are the impacts to reactor the same?

2. Why did so many plants use manual scrams in the US? Is using manual scrams just
for mitigating the transients in order to minimize challenge to safety systems or just
try to have better WANO or NRC’s Performance Indicator record?

4. Long-term Seismic Program

Description
1. A new fault was identified in 2007 between Chinshan and Kuosheng NPPs. The

length of this fault under the sea is not known. An earthquake hit Maanshan NPP in
December 26, 2006. The maximum measured ground acceleration was ~160 Gal.

2. In view of the above-mentioned findings and recent earthquake events occurred at
Kashiwazaki-Kariwa and Hamaoka, AEC is considering to impose further
requirements including lowering trigger setpoint of the strong motion accelerometer,
reporting requirement after triggering of the strong motion accelerometer and
comparison of measured data to the design response spectrum, and adding new
accelerometers in every floor of safety-related buildings.

3. AEC is also under the process of establishing the acceptance criteria for restart
after reactor shutdown by automatic seismic trip system, i.e. measured acceleration
exceeds OBE.

4. As we understand, PG&E submitted to NRC a long-term seismic program (LTSP)
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for its Diablo Canyon nuclear power plant. From ADAMS, we notice that PG&E
provided analysis to NRC after an earthquake event (e.g. 2003 San Simeon
Earthquake) or after finding a new fault (e.g. Shoreline Fault).

Questions

1. Can NRC provide the long-term seismic program of the Diablo Canyon nuclear
power plant? We could not find it in ADAMS. If the LSTP is applicable to Taiwan, we
intend to ask Taipower to make the same commitment.

2.Does NRC have regulation to request utilities to implement LTSP? Or itis a
voluntary action made by PG&E in order to get NRC approval for an operating
license?

5. Licensed Operator Medical Requirements

Description
According to RG 1.134, NUREG-1022, NUREG-1478, and three ANSI standards

(ANSI 3.4-1983/1996 and ANSI 15.4-1988) for licensed reactor operator medical
requirements endorsed by NRC, there seems to be some discrepancies in medical
requirements among these standards. For example, field of visions in ANSI
3.4-1996 is 85 degree in the horizontal meridian in each eye, but peripheral visual
fields to be 120 degree or greater per ANSI 3.4-1983 and ANSI 15.4-1988.

Questions
1. Does the 120 degree requirement of peripheral visual fields in ANSI 3.4-1983 and

ANSI 15.4-1988 apply for each eye or for two eyes?

2.If the 120 degree requirement of peripheral visual fields in ANSI 3.4-1983 and ANSI
15.4-1988 apply only for one eye, the standard for research reactor personnel
(ANSI 15.4-1988) is stricter than that for power reactor operators (ANSI 3.4-1996).
Is it correct?

3. We understand that ANS has plans to revise the medical standard. Could you tell us
the areas ANS intends to make changes and reasons behind?

References

1. ANSI/ANS-3.4-1983/1996, Medical Certification and Monitoring of Personnel
Requiring Operator Licenses for Nuclear Power Plants

2. ANSI/ANS-15.4-1988, Selection and Training of Personnel for Research Reactors
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WBN Unit 2 Integrated Schedule

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 Fy2012 FY 2013
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“ Construction Reactivation letter
TVA Board Decision

A Regulatory Framework

A Detailed Project Schedule

A Commence Principal Construction Activities
AMaJor Engineering Complete — December 2009
A FSAR Amendment / OL Update — March 2010

A Licensing Activity

A Significant Project Milestone

il Watts Bar iy~ BREFE H =1

Q%H Watts Bar

CIR'T

A Ready for Fuel

Load

April 2012

Full Power

A Operation

ATurblne on Turning Gear — October 2010

A Primary Hydro — htay 2011

October
2012

A Hot Functional — August 2011
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