






• • •
 
Primary Containment Functional
 

Design Continued
 
•	 Conclusions· 

- Limiting short-term LOCA & MSLB peak 
pressure &temperature are bounded by the 
containment design conditions 

- Limiting long-term LOCA & MSLB pressure & 
temperature responses are evaluated to be 
acceptable from the standpoint of EQ 



• • .-

Subcompartment Analyses 

• NRC has approved leak-before-break (LBB) 
methodology for MPS3 contained in the license 
renewal SE - NUREG-1838 

•	 Used LBB criteria for selection of pipe breaks 

• Conclusion 
-	 Sufficient margin in the differential pressures across 

the subcompartment walls under SPU conditions 



• • • Mass and Energy Release
 
Analyses for LOCA & Secondary
 

Pipe Ruptures
 
• Analyzed a spectrum of creaks for LOCA based 

on NRC-approved methods: LOCA blowdown & 
reflood (WCAP-10325-P-A & WCAP-8264-P-A) 
and post-reflood (DOM-NAF-3-0-0-P-A 

• Analyzed a spectrum of secondary breaks based 
on NRC approved methods in WCAP-8822, 
WCAP-8822-01-P-A WCAP-8822-02-P-A , , an~j 

WCAP-7907-P-A 



• • • Mass and Energy Release
 
Analyses for LOCA &Secondary
 

Pipe Ruptures Continued
 
•	 Used conservative assumptions and 

inputs to maximize M&E release 

•	 Conclusion 
-	 Staff reviewed and agreed with the licensee's 

evaluation of LOCA M&E release' 



• • •
 
Combustible Gas Control in
 

Containment
 

• SER, dated June 29, 2005, removed 
hydrogen recombiners & monitoring 
system from Tech Specs as per 10 CFR 
50.44 and RG 1.97 

• Conclusion 
-	 SPU does not impact combustible gas control 

in containment 



• • •
 
Containment Heat Removal 

• Containment accident pressure was not 
used for calculation of NPSHA for RSS 
pumps 

• Input parameters are conservative or the 
same as the current analysis 

• Used GOTHIC methodology to calculate 
the maximum sump temperature 
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• • •
 
Pressure Analysis for ECCS
 

Performance Capability
 
•	 Used conservative initial conditions for 

calculating the minimum containment 
backpressure transient 

.'	 Calculated containment pressure transient 
bounds the transient used in the ECCS 
performance analysis 

• Conclusion 
- ECCS performance capability is unaffected by SPU 



• • • Reconsideration of Generic Letter 
96-06
 

•	 GL 96-06 states, "Thermally induced 
overpressurization of isolated water-filled piping 
sections in containment could jeopardize the 
ability of accident-mitigating systems to perform 
their safety functions and could also lead to a 
breach of containment integrity via bypass 
leakage. Corrective actions may be needed to 
satisfy system operability req.uirements." 



• • • 
Reconsideration of Generic Letter
 

96-06 Continued
 
• Licensee reviewed GL 96-06 for piping 

system penetrating containment along with 
its relief valves as a part of SPU system 
design pressure & temperature evaluation 

• Conclusion 
-	 No hardware changes are necessary for SPU 

conditions 



• • •
 

• Applicable GOCs were satisfied 

• SRP acceptance criteria were satisfied
 

• Met 10 CFR 50 requirements 

Summary 



• • • 
Electrical Systems
 

Sheila Ray
 

Electrical Engineering Branch
 

Division of Engineering
 

Office of Nuclear Reactor Regulation
 



• • • 
Electrical Systems
 

Regulations
 

• 10 CFR 50.49 
- Environmental Qualification 

• 10 CFR 50.63 
- Station Blackout 

• 10 CFR Part 50, Appendix A, GDC-17 
- Electrical Power Systems 



• • • 
Electrical Systems Evaluation
 

•	 Loading on safety equipment remains bounding
 

•	 Current analyses remain bounding· 
- AC Distribution System 

- EDGs 

- Switchyard 

- DC System 

- Station Blackout 

- Power Block Equipment 



• • • 
Environmental Qualification
 

•	 Existing environmental qualification remain valid 
for all areas except Main Steam Valve Bldg 

• Additional analysis was performed due to the 
environmental changes in the MSVB. All 
equipment remains qualified in accordance with 
10 CFR 50.49. 



• • •
 
Grid Stability
 

• Safe operation under i·ncreased electrical 
output and increased plant load 
- Voltage studies indicated no adverse impacts. 

- The grid remained stable for all analyzed 
contingencies. 



• • • 
Summary
 

• The Electrical Engineering Branch staff 
found the following areas acceptable for 
operation at uprated conditions: 
- Environmental Qualification
 

- Offsite Power Systems
 

- Onsite Power Systems
 

- Station Blackout
 



• • • 

Flow-Accelerated Corrosion
 

Matthew Yoder
 
SG Tube Integrity & Chemical 

Engineering Branch 
Division of Component Integrity 

Office of Nuclear Reactor Regulation 



• • •
 

Regulatory Evaluation 

• Generic Letter 89-08, "Erosion/Corrosion 
Induced Pipe Wall Thinning" 

• EPRI NSAC-202L, "Recommendations for 
an Effective Flow-Accelerated Corrosion 
Program" 

• Design code minimum wall thickness 

Flow-Accelerated Corrosion
 



• • 
Flow-Accelerated Corrosion
 

•
 

•	 Some changes in variables, that affect FAC. 
- Primarily velocity and temperature 

•	 Components inspections will increase as a result of 
the increased FAC rate at SPU conditions. 

•	 CHECWORKS computer models are being updated 
prior to implementing the SPU. 

• At SPU conditions, the FAC program remains 
consistent with industry guidelines. 



• • •
 

• Staff concludes the licensee has addressed 
changes in the plant operating conditions on the 
FAC analysis. 

• Staff concludes the licensee has demonstrated 
that the updated analyses will predict the loss of 
material by FAC and will ensure timely repair or 
replacement of degraded components following 
implementation of the proposed SPU. 

Summary
 



• • •
 

• .The staff concludes that there is 
reasonable assurance that the health and 
safety of the public will not be endangered 
by the proposed SPU. 

Staff Conclusion
 



....


• EXHIBIT A 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

In the matter of 
DONtINION N1lCLEAR CONNECTICUT INC. )
 
MILLSTONE POWER STATION UNIT 3 ) Docket No. 50-423
 
LICENSE AMENDMENT REQUEST )
 
STRETCH POWER UPRATE )
 

DECLARATION OF ARNOLD GUNDERSEN SUPPORTING
 
CONNECTICvr COALITION AGAINST MILLSTONE IN ITS PETITION FOR
 
LEAVE TO INTERVENE, REQUEST FOR HEARING, AND CONTENTIONS
 

I, Arnold Gundersen, declare as follows: 

• 1. My name is Arnold Gundersen. I am sui juris. I am over the age of 18-years-old. 

I have personal knowledge of the facts contained in this Declaration. 

2. I reside at 376 Appletree Point Road, Burlington, Vermont. 

3. The Connecticut Coalition Against Millstone has retained me as an expert 

witness in the above captioned matter. 

4. I have a Bachelor's and a Master's Degree in Nuclear Engineering from 

Rensselaer Polytechnic Institute (RPI) cum laude. . 

5. I began my career as a reactor operator and instructor at RPI in 1971 and 

progressed to the position of Senior Vice President for a nucl~ar licensee. I am a 

.vetted expert witness on nuclear safety and engineering issues. My more than 37­

• years of professional nuclear experience include ~nd are not limited to: nuclear 



•	 safety expert witness testimony; nuclear engineering management and nuclear 

engineering management assessment; prudency assessment; nuclear power 

plant licensing, licensing and permitting assessment, and review; nuclear safety 

assessments, public communications, contract administration, assessment and 

review; systems engineering, structural engineering assessments, cooling tower 

operation, cooling tower plumes, nuclear fuel rack design and manufacturing, 

nuclear equipment design and manufacturing, in-service inspection, criticality 

analysis, thermohydraulics, radioactive waste processes and storage issue 

assessment, decommissioning, waste disposal, source term reconstructions, 

thermal discharge assessment, reliability engineering and aging plant 

management assessments, archival storage and document control technical 

• patents, federal and congressional hearing testimony, and employee awareness 

programs. 

6.	 My Curriculum Vitae delineating my qualifications is attached. 

7.	 My Declaration is intended to support Connecticut Coalition Against Millstone's 

Petition For Leave To Intervene, Request For Hearing, and Contentions. 

8.	 The Five Contentions my Declaration supports are: 

A.	 The proposed power level for which Dominion Nuclear has applied to 

uprate Millstone Power Station Unit 3 exceeds the NRC Stretch Power 

Uprate (SPU) regulatory criteria. 

•	 Gundersen D~c1aration Dominion_Millstone 3-15-08, Page 2 of 31· 



•	 B. The design. margins for the Millstone Unit 3 Containment, which help to 

protect public health and safety, have been significantly reduced by 

license amendments granted in 1991, and Dominion's proposed power 

increase, ifgranted, will further reduce Containment margins designed for 

safety. 

• 

C. When compared to all other Westinghouse Reactors, Millstone Unit 3 is an 

outlier or anomaly. Dominion's proposed uprate is the largest percent 

power increase for a Westinghouse reactor. Additionally, Millstone Unit 

3 also has the smallest Containment for any Westinghouse reactor of 

roughly comparable output. 

D.	 Construction problems due to the unique Sub-Atmospheric Containment 

Design, coupled with the impact upon the Containment concrete by the 

operation of the Containment Building at very low pressure, very high 

pressure and very low specific humidity, place the calculations used to 

predict the stress on that concrete Containment in uncharted analytical 

areas. 

E.	 The impact of flow-accelerated corrosion at Dominion Nuclear's proposed 

higher power level for Millstone Unit 3 have not been adequately 

analyzed and addressed. 

•	 Gundersen Declaration Dominion_Millstone 3-15-08, Page 3 of31 



• 9. As an expert witness, who happens to hold both a Bachelor's and Master's 

degree in Nuclear Engineering, have more than 35-years of nuclear industry 

engineering experience, and as a former Northeast Utilities employee worked 

on Millstone Nuclear Power Station Unit 3, in my professional opinion the 

Dominion Nuclear application fails to satisfy any ofthe NRC criteria to be 

accepted as a Stretched Power Uprate. A thorough review of the evidence 

presented by Dominion Nuclear and compared and contrasted with NRC 

Stretched Power Uprate requirements clearly shows that the Dominion Nuclear 

Stretched Power Uprate application should in fact be treated as an Extended 

Power Uprate (EPU) application. 

• 10. According to the NRC, there are two criteria! that must be met fora licensee to 

be considered for a Stretch Power Uprate (SPU): 

A. An increase in the reactor power that is "up to 7 percent" 

and 

B. " ... are within the design capacity of the plant" 

C. Furthermore, the NRC states that achieving a Stretch Power 

Uprate "depends on the operating margins included in 

the design of a particular plant". [Emphasis added] 

11. In my opinion, the magnitude of Dominion Nuclear's proposed power increase, 

the uniqueness of the initial Millstone 3 Power Plant Containment design, -the 

Containment's unusually small size, and the fact that the design margins of the 

Containment have already been dramatically reduced by changes made to 

• 1 www.nrc.govlreactors/operating/licensinglpower-uprates 
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•	 Millstone 3 in 1990 by Northeast Utilities, makes it necessary for the NRC to 

conduct the more thorough and intensive Extended Power Uprate review. 

12.	 Dominion Nuclear has characterized this proposed increase in power at 

Millstone Unit 3 (Millstone Power Station Unit 3) as a Stretch Power Uprate 

(SPU), and Dominion Nuclear claims that Millstone 3 mccts all the criteria for 

a Stretched Power Uprate. According to Dominion's letter filing for the power 

increase: 

• 

"DNC developed this LAR utilizing the guidelines in NRC 
Review Standard, RS- 001, "Review Standard for Extended 
Power Uprates." In addition, requests for additional 
infonnation (RAIs) regarding SPU and Extended Power 
Uprate (EPU) applications for other nuclear units were 
reviewed for applicability. Infonnation that addresses many 
of those RAIs is included in this MPS3 SPU LAR.RS-001 
states that a SPU is characterized by power level 
increases up to 7 percent and does not generally involve 
major modifications. Plant modifications are addressed in 
Section 1.0 of the License Report (LR) (Attachment5) and 
are not considered to be major. Since the requested uprate 
is 7 percent and does not involve major plant modifications, 
it is considered to be a Stretched Power Uprate."2 

[emphasis added] . 

13.	 Contention 1: To begin with, the Dominion Nuclear application fails to satisfy 

the first NRC criteria3 that the NRC has set the power limit for SPU's at " ... up 

to 7% ..•". Yet Dominion Nuclear notifies its acceptance of the NRC's 

specific criteria in stating "...a SPU is characterized by power level 

increases up to 7 percent ... ". Most importantly, Dominion's proposed 

power increase at Millstone Unit 3 in fact exce.eds the seven percent limit 

established by the NRC and accepted by Dominion Nuclear. 

• 
2 Letter, Dominion Nuclear to NRC, SPU Filing, February 2007 
3 www.nrc.gov/reactors/operating/licensing/power-uprates 
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•	 14. Millstone Power Station Unit 3 is currently licensed to operate at 3411 thermal 

megawatts (MWt). This number signifies how much heat the reactor is 

generating and is accurate to four significant figures (numbers). 

•	 The proposed power level of 3650, for which Dominion Nuclear has 

applied, exceeds the NRC 7% limit that would qualify the power uprate 

for the less rigorous review of a Stretched Power Uprate. 

•	 Dominion Nuclear has applied for a power increase to 3650 MWt, which 

is a full 300 KW above what is allowable by the NRC regulations for a 

Stretch Power Uprate. 

• Let's look at the math. Multiply the current licensed power by the NRC's 

• maximum allowable 7% SPU increase. The calculation total equals 

3649.7 MWt, which is below the reactor power level of 3650 MWt for 

which Dominion Nuclear has applied. 3411 x 1.07 < 3650 

•	 The 7% NRC limit is accurate to two significant figures. -When 

multiplying a two significant figure number by a four significant figure 

number mathematical methodology demands the calculation be rounded 

down not up as Dominion Nuclear has done in its application. 

•	 By rounding its proposed reactor power level to a higher power level the 

requested Dominion Nuclear reactor power increase exceeds the 

regulatory limit for a Stretched Power Uprate (SPU). Thus, this 

unscientific rounding up ofthe thennal megawatt power to a higher power 

•	 Gundersen Declaration Dominion_Millstone 3-15-08, Page 6 of 31 



•	 level causes the reactor power to exceed the legal Stretched Power Uprate 

limit of "up to 7 %" by a fu11300 KW. 

15.	 The mathematical evidence shows that Dominion Nuclear proposed power level 

increase for its Millstone Power Station Unit 3 exceeds the 7% regulatory limit 

clearly established by the NRC. Therefore, it is my opinion that the Dominion 

Nuclear's Millstone Unit 3 is disqualified [or a Stretched Power Uprate. 

16. Moreover, while on the face; this mathematical discrepancy may not appear to 

be a huge number, the 300 KW discrepancy between the NRC 7% limit and 

Dominion Nuclear's application for a 3650 megawatt thermal increase at 

Millstone 3 is a significant number that will yield approximately an additional 

• $1 Million in profit for each additional electric megawatt produced per year. 

• In other words, industry data4 shows that the profit from each 

megawatt of electricity generated from uprated power increases the 

profit yield to each electric generating corporation by approximately 

$1,000,000 per year. 

•	 Therefore the data show us that by rounding up the power level 

increase at Millstone 3 in excess of7%, Dominion Nuclear's Millstone 

Power Station Unit 3 will earn additional profits of approximately 

$330,000 each year unti12045. 

•	 Stated in total dollars, the round up to a power increase in excess of 

7% will yield Dominion Nuclear an extra $10,000,000 during the 

• 
4 Condenser Long Term Plan, Enrico Betti, Vermont Yankee, Memo FILE UNn2002-042 07; MSD 
2002/002. 
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•	 uprated license extension to 2045. 

17.	 In the first place, according to the NRC document Approved Applications for 

Power Uprates5
, the NRC has never allowed a Westinghouse reactor to be 

licensed for a Stretched Power Uprate with a power level increase as great as 

that proposed for Millstone Unit 3 by Dominion Nuclear. In the second place, 

no other Dry Containment6 Westinghouse reactor with a reactor power level 

greater than 2000 MWt has been granted a Stretched Power Uprate beyond 6.9 

percent. 

• 
18. Table 1, inserted below, which is entitled Westinghouse Uprates Ranked in 

Ascending Order, is a list of all Westinghouse Dry Containment reactors whose 

thennal power exceeds 2000 MWt. 

19.	 Table 1 ranks the Stretched Power Uprate from smallest to largest, and the NRC 

data provided in Table I shows that no other reactor of this type has ever been 

granted a Stretched Power Uprate in excess of seven percent like Dominion 

Nuclear has proposed for Millstone Power Station Unit 3, 

5 NRC Approved Applications for Power Uprates h!W://vvww.nrc.l!ov/reactors/operatinl!/l icensing/power­
uprates/approved-applications.html 

6 A Dry Containment is a cylindrical structure with a hemispherical dome that relies solely on its large 
volume to contain the initial release ofradioactive steam after an accident, and to reduce the peak accident 
pressure. It is a robust passive structure without any additional active mechanical means by which to 
mitigate immediate post accident pressure. Dry Containment does not rely upon ice or water suppression, 

• 
nor is it maintained at a large sub-atmospheric pressure in order to reduce the peak accident pressure. 
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• Westinghouse Uprates Ranked in Ascending Order 

• 

Indian Point 2 275B 1.4 2797 

Commanche Peak 1 3425 1.4 3473 

Commanche Peak 2 3425 1.4 3473 

STP1 3800 1.4 3853 

STP2 3800 1.4 3853 

Diablo Canyon 1 3338 2 3405 

Diablo Canyon 2 3338 2 3405 

Salem 1 3411 3.4 3527 

Salem 2 3411 3.4 3527 

Robinson 2 2300 4.5 2403 

Shearon Harris 2775 4.5 2900 
Vogtle 1· 3411 4.5 3564 

Vogtle 2 3411 4.5 3564 

WolfCreek 3411 4.5 3564 

Turkey Point 3 2200 4.5 2300 

Turkey Point 4 2200 4.5 2300 
Callaway 3565 4.5 3725 

Braidwood 1 3411 5 3581 

Braidwood 2 3411 5 3581 

Byron 1 3411 5 3581 

Byron 2 3411 5 3581 

Farley 1 2652 5 2785 

Farley 2 2652 5 2785 

Indian Point 3· 3025 6.2 3213 

Seabrook 3411 6.9 3646
r'--­

Millstone 3 3411 7:01 3650 

• Ta.ble 1 
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•	 20. Contention 2: The current application by Dominion Nuclear fails to meet the 

0TRC's second criteria for a Stretched Power Uprate application, because the 

Millstone Power Station Unit 3 already had its design margins dramatically 

reduced. 

• 

21. According to the NRC, achieving a Stretch Power Uprate " ...depends on the 

operating margins included in the design of a particular plant."? [emphasis 

added] Dominion has stated that since the Millstone Power Station Unit 3 

application "...does not involve major plant modifications, it is considered to 

be a SPU". Dominion has erroneously neglected to consider the significant 

reduction in structural operating margins already in place at Millstone Unit 3 

prior to its application for a power uprate. 

22.	 The Millstone Power Station Unit 3 Containment structure and its requisite 

systems have already been "stretched" by previous changes to its design basis 

when the Containment was converted from Sub-Atmospheric Containment to 

Dry Containment more than a decade ago. I believe that the proposed changes 

to Containment systems and structures that have already been reanalyzed and 

fme tuned once over a decade ago constitutes a dramatic decrease in " ... the 

operating margins included in the design of a particular plant." 

23.	 The Containment is the safety related building, which houses the nuclear 

reactor. As such, it "contains", or in other words collects, the steam and 

7 NRC ApprovedApplicationsjOr Power Uprate.s ht.t,p:/lwww.nrc.gov/reactors/operatinQ/licensing/power­

• 
-uprates/approved-appli cations.htin1 
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•	 radioactive material that may be released from the reactor after an accident. 

Ple~se see the photo below of the inside of the Millstone Power Station Unit 3 

Containment during initial fuel load in 1986. 

• 

24. As the Northeast Utilities lead licensing engineer on Millstone Power Station 

Unit 3 during the 1970s, I was responsible for coordinating aU of the analysis 

for the PSAR (preliminary Safety Analysis Report), which formed the original 

design basis of the Millstone Power Station Unit 3 including its Containment. 

This interface was among Millstone's structural mechanical, electrical, 

construction, and operations personnel as well as the architect Stone & Webster 

and the NSSS vendor Westinghouse. Millstone Power Station Unit 3 was 

originally designed to be "SUb-Atmospheric Containm~nt." [In this instance my 

testimony is that of a fact witness8 in addition to my overall testimony as an 

expert witness in this Declaration.] 

25.	 The unique design approach of the Sub-Atmospheric Containment maintained 

the pressure inside the Containment at a "negative pressure" with respect to the 

atmosphere: Thus the difference between the pressure outside the Containment 

and inside the Containment (pressure differential) was approximately four 

pounds. Speaking as an expert witness nuclear engineer, this pressure 

B According to the Departmentbf Justice United States Attorneys' Manual Title 3, Chapter 3-19.111 An 
expert witness qualifies as an expert by knowledge, skill, experience, training or education, and may testify 
in the form of an opinion or othetwise. (See Federal Rules of Evidence, Rules 702 and 703). The testimony 
must cover more than a mere recitation offaets. It should involve opinions on hypothetical situations, 
diagnoses, analyses of facts, drawing of conclusions, etc., all which involve technical thought or effort 
independent of mere facts. And according to Chapter 3-19: 112 Fact Witness A fact witness is a person 
whose testimony consists of the recitation offacts and/or events, as opposed to an expert witness, whose 

• 
testimony consists of the presentation of an opinion, a diagnosis, etc 
http://www.usdoj.gov/usao/eousa/foiaJeadingJoom/usam/title31l9musa.htIn#3-19.I1 I 
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• differential is quite dramatic for a structure of this size. According to the NRC 

Sourcebook9
, page 4-26,paragrapb B, Sub-atmospheric Containment, Millstone 

Unit 3 was the only Westinghouse four-loop plant in the nation to have Sub­

Atmospheric Containment. 

•
 

26. Due to critical engineering and operations concerns during my employment as 

• 
9 NRC Sourcebook, page 4-26, paragraph B 
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•	 the lead licensing engineer for Northeast Utilities on Millstone Power Station 

Unit 3, both the engineering and operations staff at Northeast Utilities (NO) 

expressed sincere regret as early as 1975 regarding NU's decision to design and 

build this unique Sub-Atmospheric Containment. 

27.	 Critical issues of concern to both the engineering and operations staff regarding 

the Sub-Atmospheric Containment were: 

A.	 The operations staff working within the Containment was repeatedly 

subjected to the adverse effects of the high temperature and low oxygen. 

E.	 The small size of the Containment Building severely limited space for 

equipment and also complicated accident analysis. 

• 
C. Significant construction problems relating to the placement of concrete 

and rebar were caused by the Containment's small size. 

D.	 Minimal analytical data regarding the long-term strength of the building's 

concrete and its continual exposure to the combination of high 

temperatures, low pressure, and low specific humidity within the sub­

atmospheric Containment as it aged l~ad to doubts and questions 

regarding the strength of this critical safety-related structure in the event 

of a nuclear accident. 

28.	 Despite these major concerns, NU decided in 1976 to continue with the 

licensing process for Millstone Unit 3 as a Sub-atmospheric Containment rather 

than risk delaying the license by changing the design. At the same time, the 

company made the strategic decision to modify Millstone Unit 3' s license to 

•	 Gundersen Declaration Dominion_Millstone 3-15-08, Page 13 of31 



•	 operate, by converting the Containment to a standard "Dry" Containment, but 

only after the nuclear power plant became operational because it is easier to 

amend a power plant license after a plant is operational. 

29.	 Millstone Power Station Unit 3 began generating power in 1986, and at that 

time had Sub-Atmospheric Containment. However, Millstone Unit 3's original 

design basis with its one-of-a-kind four loop Sub-Atmospheric Containment 

was modified after it became operational in 1986. 

30.	 The purpose of this one-of-a-kind rour loop Sub-Atmospheric Containment was 

to lower peak design pressure'o in case of a nuclear accidentand to rapidly 

reduce out-leakage'l after an accident. 

• A. More specifically, the Containment Building is designed to capture steam, 

energy, and radiation after an accident. In order to capture this post-

accident energy, the Containment pressure increases. Thus, Containment 

Buildings are designed to specific pressure levels that must be considered 

during all power level design changes. 

B.	 At Millstone Unit 3 the 1975 initial peak Containment design pressure was 

C.	 However, prior to Millstone Unit 3's start-up13, NU reanalyzed the peak 

pressure and dropped it to 36.1 psig. 

D.	 Then on February 26, 1990, NU applied to modify the Millstone Power 

10 Maximu..ll1 pressure inside the Contai.!lment after a design basis accident 
11 Leakage out of the Containment 
12· ds 'hpSlg - poun per square mc • gauge 

• 
13 Amendment I7 to FSAR 
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• Station Unit 3 license by changing the design basis pressure of the 

Containment from 9.8 psia to 14.0 psia14 
• 

31. When NU applied for the 1990 license change, it claimed that the sole b~sis for 

the change was to reduce the risk of injury to operations personnel who 

struggled to work at the reduced pressures inside this unique Containment. 

Such an enviromnent is roughly equivalent to working at the top of the Grand 

Teton Mountains in temperatures in excess of 100 degrees. 

A. On page 2 of the initial application, NU stated, ..... very little is known 

about the health effects of people working in high-temperature, low 

pressure environments." 

• 
B. While it is true that this was indeed a staff concern dating back to 1975, it 

was only ONE of other equally important concerns. 

C. Another major staff concern was the fact that the Containment concrete is 

being exposed to these very same conditions and there is no data to 

review regarding the ability of concrete to withstand such a unique high­

temperature low-pressure environment. Disturbingly, NU was silent on 

this major concern throughout its application to modify its license and 

convert the Sub-Atmospheric Containment to Dry Containment. 

32: These changes to the design of Millstone Unit 3 '8 one-of-a-kind Containment 

actually changed the design basis for the plant. 

A. From the time the initial PSAR was filed with the N"RC, the peak accident 

pressure of Millstone Unit 3 was repeatedly fine tuned by NU. 

• 
14 psia - pounds per square inch, absolute 
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•	 B. From a nuclear engineering standpoint, the critical concern in my mind is 

that each time a new Containment pressure analysis was derived, NU 

applied less conservative assumptions in order to achieve more 

operational flexibility and decidedly increasing public exposure to 

radiation if there were an accident. 

C.	 In order to accomplish the 1990 modification ofMillstone Unit 3, NU 

changed numerous design criteria and further reduced design margins by 

taking further credits for systems that were in the original accident 

scenario design basis. 

• 
33. On page 5 of the application to increase Millstone Unit 3's Containment 

pressure, Northeast Utilities acknowledged that these modifications to the 

original design "...constitute an Unreviewed Safety Question.,,15 

A.	 In this February 26, 1990 application to the NRC, NU requested to 

increase the design basis for the normal pressure inside the Containment 

from 9.8 psia to 14.0 psia, which resulted in the increase of the post-

accident peak Containment pressure from 36.0 to 38.57 psig. 

B.	 Since Millstone Unit 3 was originally designed with this unique Sub-

Atmospheric Containment Design, in the event of an accident the 

Containment was designed to leak radiation to the environment for only 

an hour until it was able to drop the pressure back down and once again 

15	 An unreviewed safety guestion means a change which involves any of the following: (1) The 
probability ofoccurrence or the consequences of an accident or malfunction ofequipment important to 
safety previously evaluated in the safety analysis report may be increased; (2) A possibility for an accident 
or malfunction of a different type than any evaluated previously in the safety analysis report may be 
created; or (3) The margin of safety as defmed in the basis for any technical safety requiremerit is reduced. 

• 
http://www.nuclearglossary.com 

Gundersen Declaration Dominion Millstone 3-15-08, Page 16 on I .	 ~ 



•	 contain any radiation releases inside the Containment Building. 

C	 The 1990 modifications changed the ability of the Containment Building 

to release radiation for only an hour and instead allowed the Containment 

to leak at 0.65 weight percent per day after an accident. 

D.	 Bypass leakage was also increased from 0.01 to 0.042 weight percent per 

day as a result of the change, and the modification tp the Containment 

pressure increased the calculated exposure to a person at the Exclusion 

Area Boundary from 16.8 rem to 19.5 rem. 

34. Contention 3: Earlier in this Declaration, I also mentioned that the Millstone 

Power Station Unit 3 Containment has what is considered a small Containment. 

To illustrate the fact that Millstone Unit 3's Containment is small in 

• comparison to other Westinghouse designed nuclear reactors, I evaluated data 

from the publicly available "NRC Sourcebook" and compiled infonnation 

regarding 25 Westinghouse Reactors, which all have ''Dry'' Atmospheric 

Containment16
• 

35.	 Table 2, inserted below, shows, in ascending order by size, the free 
,­

Containment volume (in millions of cubic feet) of these 25 Westinghouse 

Reactors. 

A.	 The Containment for Millstone Unit 3 clearly stands out as one of the 

smallest such Containment Buildings in the country. 

16 since they are not comparilile with Dominicn Nuclear's iv1ilIstone Power Station -Unit 3, I have not 
included the Westinghouse Reactors with Ice Containments, or several three-loop Reactors with Sub­
Atmospheric Containment in the compilation. Also, not included for the same reason are decommissioned 

• 
reactors and reactors whose thermal power is less than 2000 MWt 
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•	 B. For that matter, the only nuclear power plants with a Reactor 

Containment that is smaller than Millstone Power Station Unit 3 have 

power outputs that are 800 to 1200 MWt less than the power output of 

Millstone Unit 3 prior to the Dominion IS proposed uprate. 

Co	 Moreover, of the 11 identical 3411 MWt Westinghouse four-loop 

Reactors, Millstone is smaller by as much as half a million cubic feet. 

36.	 The ratio of the initial licensed power level to the Containment Volume at each 

of the same 25 nuclear reactors is clearly shown in Table 3. This ratio 

comparison is the real indicator of Millstone Unit 3's small Containment. By 

applying these ratio criteria in comparison with all 25 reactors, Table 3 clearly 

shows that Millstone Power Station Unit 3 has the smallest Power to Volume 

•	 ratio of any Dry Containment Westinghouse reactor in the nation. 

37.	 Dominion Nuclear's proposed 7+% power increase to Millstone Power Station 

Unit 3 widens even further the size gap between Millstone Unit 3 and the other 

reactors, thus making Millstone Power Station Unit 3'5 Containment even 

"smaller" in comparison to every other Dry Containment Westinghouse reactor 

in the country. 

380 Table 4 shows how the initial licensed power levels of a1125 reactors adjusted as 

a result of NRC approved "stretch" increases. 

A.	 Accordingly, I have adjusted the power level number for Millstone Unit 3 

in order to reflect the amount proposed by Dominion Nuclear's 

application to uprate Millstone 3's power. 
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Ascendtng Comparison of Containment Volumes • 
Turkey Pomt 3
 

Turkey Point 4.­

Farley 1
 

Farley 2
 

•
 

Rooinson2
 

Millstone 3
 

Shearon Harris
 

Wolf Oreek
 

Callaway
 

Indjan Point 2
 

Indian Point 3
 

Salem ...
 

Salem 2
 

Vogtle 1
 

Vogfle 2
 

Seabrook 

Diablo Canyon 1
 

Diablo Canyon 2
 

Braidwood 1
 

Braidwood 2
 

Byron 1
 

Byron 2
 

Commanche Peak 1
 

Commanche Peak 2
 

STP1 

STP2 

1.65 2200
 

1.55 2200
 

2.03 2652
 

2:.03 2652
 

2.1 2300
 

2..35 3411
 

2.5 2n5 

2.5 3411
 

2.5 3566
 

2.6 27"58 

2.6 3025· 

2.6 3411
 

2.6 3411
 

2.7 3411
 

2.7 3411
 

2.7 3411
 

2J33 3358
 

2J33 3338
 

2.9 3411
 

2.9 3411
 

2.9 3411
 

2.9 3411
 

2.98 3426­

2.98 3425­

3.S 3800
 

3.3 3800
 

Table 2: 
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Oontainment Volume Compared to Ini.tfaJ Power' 

<>'.' ',' :c:'N~~;~~:'~':';'::;;.:~~_~:V~I~~~;:;')mtiaf :':,c:~:-
".' -, . "c" ,,' .~- pov.rer' POwerlc', ' 

~j,= .~.--~ >.: :,;/':>,~;..;:, ,c.' ;.'c{ :<~> ,.,' c: ..?~....c. " --Jiolmne' 
Inman Point 2
 

Rooinson2
 

Shearon H,3fTjs
 

Oommanche Peak 1
 

Oommanche Peak 2
 

STP1
 

STP2
 

Indian Point 3
 

Brajdwood 1
 

Braidwood 2
 

Byron 1
 

Byton2
 

Diablo Canyon 1
 

Diablo Canyon 2
 

Vogtle 1
 

VogtJe2 

Seabrook 

Farley 1
 

Farley2'
 

Salem 1
 

Salem 2
 

WolfCreek 

Turkey Point 3
 

Turkey Point 4
 

~lIaway 

Millstone 3
 

2.6 

2.1 

2.5 

2.98 

2.98 

3.3 

3.3 

2.6 

2.9 

2.9 

2.9 

2.9 

2.83 

2.83 

2.7 

2.7 

2.7 

2.03 

2.03 

2.6 

2.6 

2.5 

1.65 

1.55 

2.5 

2.38 

Table 3, 

2758
 

2300
 

2775
 

3425
 

34.25
 

3S0D
 

3800
 

3026
 

3411
 

3411
 

3411
 

3411
 

3338­

3338­

3411
 

3411
 

3411
 

2652
 

2652
 

341'
 

341'
 

3411
 

2200
 

2200
 

3~65 

341' 

1,060.8­

1,095.2 

1,110 

1,149.3 

1,149.3 

',151.5 

',151.5 

',163.6 

',176.2 

1,176.2 

',176.2 

',176.2 

1,179.5 

',179.5 

1,263.3 

1,263.3 

',263.3 

1,?06.4 

1,306.4 

1,311.9 

1,3'1.9 

1,~3'64.4 

1,419.4 

1,419.4 

1,4332 
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• Containment Volume Comparedl to Uprate !License Power 

Indian Pornt 2 2.6 27"58 1.4­ 2797 1,075.76923 

Robinson 2: 2.1 2300 4.5 2403 1,144.28571 

Shearon Harris 2.6 2775 4.6­ 2:900 1,160 

Commanche Peak 1 2.98 3425 1.4 3473 1.165.43624 

Oommanc.he Peak 2 2.98 342:5 1.4­ 3473 1,165.43624 

STP1 3.5 3800 1.4­ 5853 1,167.57576 

STP2 3.3 3800 1.4­ 3853 1.167.57576 

DIablo Canyon 1 2.85 3358 2 S40-S 1,200.1'8021 

Diablo Canyon 2 2.83 3338 :2 3405 1,203.18021 

Braidw"O'od 1 2.9 3411 6­ 5581 1.234.82759 

Braidwood 2 2.9 34.11 6" 3581 1,234.82759 

• 
Byron 1 

Byron 2 . 

Indian Point 3 

VogJJel 

2.9 

2.9 

2.6 

2.7 

3411 

3411 

3025 

3411 

6" 

6­

6.2 

6.2 

5581 

3581 

3213 

3564 

1,234.82769 

1,234.82759 

1.235.76923 

1,320 

VogtJe2 2.7 3411 6.2 3564 1.320 

Seabrook. 2.7 3411 6.9 3646 1.350.37037 

Solem 1 2.6 3411 3.4 3527 1.356.63846 

S3lem2 2.6 3411 3A 5627 1,356.63846 

Farley 1 2.03 2602 6­ ·2785 1,371.92118 

Farley 2 2.03 2652 5 2:785 1.371.92118 

Wolf Oreek: 2.5 " 3411 4.6­ 3564 1,426.6 

Turkey Point 3­ 1.55 2200 4.6­ 2:30D 1,483.87097 

Turkey Point 4 1.55 2200 . 4.5 2300 1,483.87097 

CaJlaway 2.5 5565 4.6­ 3725 1,490 

MiJlstone3 2.35 3411 7".01 5650 1,553.19149 

TLlbr.e 4, 
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39.	 An examination of Table 4, inserted above, shows that the new Power to Volume 

ratio created by the proposed uprate indicates that Millstone Unit 3' s 

Containment would be even "smaller" if Dominion's proposed power increase 

is approved. 

40.	 A smaller Containment does not mean that the physical Containment has shrunk 

in size, but rather that more reactor power, and, in the case of an accident, more 

radioactive releases are being squeezed by volume into the same small 

Containment Building as a result of this proposed power increase. 

41. Ifapproved, Dominion's power increase to Millstone Unit 3 would be the largest 

• ever power uprate approved to Millstone ·3' s unique Containment with the 

"smallest" volume ever licensed as discuss~d above. 

42.	 What is the net effect of increasing the reactor power in this unique very small 

Sub-Atmospheric designed Containment? I believe that the proposed power 

increase at Millstone Power Station Unit 3 means that in the event of a nuclear 

accident at Unit 3, more than 7% additional energy must be absorbed into this 

one-of~a-kind Containment. 

43.	 I believe that Core samples from within the Containment should be analyzed to 

assure that the Containment's integrity has not been jeopardized by operating 

Millstone Unit 3 under these conditions during the first four years of its 

operational life during the time period while concrete curing shrinkage is 
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•	 known to occur. 

44.	 In addition to my concerns regarding Millstone Unit 3' s operation beyond its 

design basis due to the analytical tweaking of its one-of-a-kind Sub-

Atmospheric Containment, I am also concerned about the reactor power level 

Dominion has applied in its new analysis in order to support the proposed 

increase application. 

A	 Specifically, Dominion Nuclear used a 7.01 percent increase as the basis 

for energy added to the Containment during an accident. As I have 

already shown in this Declaration, that 7.01 percent exceeds the NRC 

limits for consideration for a Stretched Power Uprate. 

B. More importantly, Millstone Power Station Unit 3 already has a history of 

• exceeding its licensed reactor power. According to the NRC Integrated 

Inspection Report on Millstone l
', Dominion Nuclear was cited for: 

"failure to maintain reactor core thenna1 power less 

than or equal to 3411 megawatts thenna1 (MGTH). 

Specifically, during perfonnance of turbine 

overspeed protection system testing, the Unit 3 

reactor's four minute power average exceeded 3479 

MWTH." [Unit 3's license limit is 3411 MGTH also 

written MWt] 

C.	 This higher power level, for which Dominion Nuclear was cited, is 

a full 2% higher than level of power Millstone Unit 3 is licensed 

to produce. 

17 Inspection Report on Millstone, ML 080380599, February 7, 2008 fo~ the period 10/012007 to 
1213112007, Pages 4,5,21, and 22 
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•	 D. Such a power level increase would also increase the energy 

available in an accident scenario by the same additional two 

percent. 

E.	 Given Dominion's history of exceeding its licensed power level, it 

is my opinion that any analysis of Millstone Unit 3's Containment 

should use a 9% additional power level in order to most accurately 

reflect the condition of this one-of-a-kind Containment to 

withstand any additional pressures during an accident. 

• 

45. Contention 4: In its 1990 licensing application to change its Containment. 

pressure, NU never mentioned its staffs' previous concerns about possibie 

stress to the Containment's concrete due to the impact of its operation at high 

temperatures, low pressures, and low specific humidity. While it is a well 

_known fact throughout the industry that concrete continues to shrink for up to 

30-years as it matures after being poured, I was unable to uncover any NU or 

Dominion studies the long term impact Millstone Unit 3' s concrete 

Containment due to its unique high temperature, low pressure, and low specific 

humidity environment. 

46.	 Since nothing about this proposed change is either simple or standard, it is 

therefore my professional opinion that an Extended Power Uprate (EPU) 

review is more appropriate than a Stretched Power Uprate (SPU) review. 
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47.	 Furthermore, the Containment analysis for Millstone Unit 3 is further • 
complicated by the fact that for the fIrst four years of its operation, Millstone 

Power Station Unit 3 operated at the high, temperature, low pressure, low 

specific humidity unique to its Sub-Atmospheric Containment and therefore 

which may have compromised the structural integrity of the concrete. 

48.	 In addition to being the lead licensing engineer at for NU at its Millstone U~it 3 

nuclear plant during the 1970s, I have also been both a vice president and the 

senior vice president of a company that provided goods and services to 

Millstone 3 during the 1980s. 

• 
A. In my capacity as an. officer of the firm contracted to conduct structural 

analytical support to Millstone Unit 3 during its construction phase, I 

oversaw a group of sixty structural engineers at the Millstone Unit 3 site 

in 1984. 

B.	 Engineers reported to me during the construction phase informed me of 

other: structural problems involving Millstone Unit 3's unique 

Containment. 

C.	 Due to the design of this Containment, the size and amount of rebar near 

major Containment penetrations created strategic geometry problems in 

the ability of the construction contractors to pour adequate amounts of 

concrete around the rebar in this tight configuration. 

D.	 This unique Containment design placed an enormous amount of rebar in 
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•	 several different directions around the Containment penetrations18
, 

making it extraordinarily difficult for concrete to slip'by the rebar. 

Concrete voids between the rebar were a major concern. To "solve" this 

problem, NU qualified a procedure for the construction workers to apply 

long vibrating shafts into the rebar to get the concrete to slide around the 

rebar and create a heterogeneous block without voids. 

E.	 This vibration method caus,ed the sand to separate from the concrete if 

applied too long, and would create voids if applied for too short of a time. 

• 
F. While the procedure was qualified and construction workers were trained 

in how to operate the vibrating rods, my structural engineers were 

concerned that there was no way to test the Containment penetrations 

after the concrete had hardened to assure there where no voids. 

G.	 The complex geometry at penetrations and the presence of concrete and 

steel intertwined made any ultrasonic exam impossible. 

H.	 Core drilling was, of course, impossible, as it would weaken the 

Containment. 

I.	 Given the structural limitations of the original design, and given that 

licensing changes in 1990 modified the Containment, it is imperative that 

this license modification be .given a more thorough investigation than 

what is normally provided during a Stretch Power Uprate approval 

18 Containment penetrations - Locations through the Containment wall where pipes like steam lines and 
feedwater lines enter and exit the Containment. 
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•	 process. 

49.	 Contention 5: Flow Accelerated Corrosion is another critical issue that should be 

considered the review of Dominion's proposed power increase application. 

A.	 Dominion's proposed power uprate will change Millstone Power Station 

Unit 3's reactor coolant flow by approximately 7%. 

B.	 It will impact the flow in and out of the reactor and the steam and 

condensate/feedwater flow on the secondary side of the plant will also be 

increased by 7%. 

• 
C. These flow increases in tum increase "Flow Accelerated Corrosion" thus 

causing pipes to wear out much faster. 

D.	 This Flow Accelerated Corrosion is a non-linear phenomenon, and in my 

opinion is a significant risk due to the application of a 7% power increase 

on a plant that is already in the second-half of its engineered design life. 

E.	 Disturbingly, in its application, Dominion did not propose hiring any new 

personnel at Millstone Power Station Unit 3 to deal with flow acc~lerated 

corrosion following the unit's proposed power uprate. This despit_e the 

fact that components will require more inspections because an uprate will 

cause those components to wear out muc~ faster. 

F.	 In general, Flow Accelerated Corrosion increases the likelihood of pipe 

failure. 
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• G. Equally important, given Millstone Power Station Unit 3 exceeded 

licensed power less than a year ago, is the concern that pipe already worn 

thin by the seven percent power increase might break when power is 

increased further. 

H. I saw no evidence that the Contairunent has been analyzed to withstand 

this increased energy. 

50. I believe that Millstone Unit 3' s program for assessing Flow Accelerated 

Corrosion in Dominion's proposed uprate of the plant fails to comply with 10 

CFR50 Appendix B, XVI which states: 

• 
10 CFR Appendix B to Part 50 - Quality Assurance Criteria for Nuclear Power 

Plants and Fuel Reprocessing Plants, XVI. Corrective Action that reads: 

"Measures shall be established to· assure that conditions 

adverse to quality, such as failures, malfunctions, deficiencies, 

deviations, defective material and equipment, and 

nonconformances are promptly identified and corrected. In 

the case of significant conditions adverse to quality, the 

measures shall -assure that the cause of the condition is 

determined and corrective action taken to preclude repetition. 

The identification of the significant condition adverse to 

quality, the cause of the condition, and the corrective action 

taken shall be documented and reported to appropriate levels 

of management. " 

51. The power increase at Millstone Power Station Unit 3 will be accomplished by 

increasing the flow of wa~er through both the primary and secondary sides of 
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•	 the power plant. This increased flow through the pipes causes plpes to wear out 

faster by a phenomenon called Flow Accelerated Corrosion (FAC). 

• 

52. The basic two causes of FAC are erosion-corrosion of the pipe walls and 

cavitation- corrosion of the pipe wall. Electrolytic attack may also occur. Wall 

thinning from FAC is non-linear and is a local issue, caused by local geometry 

like Elbows and flow restrictions, local turbulence, and local metallurgical 

conditions (welds and impurities) in the pipe. Once local corrosion has started, 

changes in turbulence in the local area can intensify the corrosive attack. This 

localized nature of the corrosion is "evident in a FAC pipe failure at the Surry 

plant in 1986. There a feed-water elbow had holes in one area, yet the nearby 

pipe wall "\\'as much less worn. Similar FAC piping failures have occurred at 

San Onofre in 1991 and 1993, Fort Calhoun in 1997, and Mihama in Japan in 

2004. While this is an old issue, it has not been resolved, and instead has 

continued to plague the nuclear industry for more than three decades. i 

53.	 Due to the localized nature of the FAC, it is difficult to predict where and when 

a piping component might fail. The difficulty in developing accurate 

predictive models for FAC is the reason why, as recently a~ 2004, several 

workers were killed at Japan's Mihama I nuclear power plant. While prediction 

of what might fail is difficult, it is certain, however, to say that the rate at which 

piping components will wear out as a result of the proposed increase in power 

at Millstone 3 will exceed the 7 percent power increase due to the non-linear 

nature of FAC. 
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54.	 In my opinion, Dominion's application does not adequately address the 

guidance ofNRC NUREG-1800, which requires that a FAC program address 

the scope, analytical tools, benchmarking of the computer model, preventative 

activities, what is monitored, what is inspected, trend analysis, acceptance 

criteria, operating experience, inspection techniques as well as data collection. 

• 

55. Furthermore, I believe Dominion's proposed License amendment for Millstone 

Power Station Unit provides inadequate information to determine ifMillstone 

Nuclear Power Station Unit 3 has the management systems and staff in place to 

properly evaluate FAC if NRC approves Dominion's proposed power increase 

to the plant. 

A.	 The application did not discuss the increases in staff necessitated. in order 

to maintain the plant in a safe condition if the proposed power increase is 

approved. 

B.	 Clearly the increase in the increased corrosion rates caused by the 

proposed 7% power level increase will require extra analysis, extra 

inspection, and extra maintenance, yet the application is silent on the need 

to increase Millstone Unit 3's inspection and maintenance staff. 

56.	 Without such programmatic and staffing infonnation, I am Wlable to further 

assess the adequacy of any actions Dominion Nuclear might have to mitigate 
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•
 
the consequences of Flow Accelerated Corrosion caused by the proposed power 

uprate at Millstone Nuctear Power Station Unit 3. 

• 

57. In conclusion: following a complete review of the evidence presented and by 

relying upon my nuclear safety and nuclear engineering experience in my 

review orille documents referenced herein above, it is my professional opi:Jion 

that the issues discussed above are serious safety considerations germane to the 

subject of the license application in this case. Similll.rly after reviewing all the 

evidence presented., it is my professional opinion that Dominion Nuclear is ill 

prepared to increase the power at Millstone Nuclear Power Station Unit 3. 

Finally, since Dominion's proposed power increase is above NRC regulatory 

criteria and given the new st("esses upon thc one-of-a-kind formerly Sub­

Atmospheric Containment, I believe that the evidence clearly shows the entire 

application should be given the more rigorous review of the Extended Power 

Uprate License Evaluation. 

I decliilI"e under penalty of perj ury that the foregoing is true and correct 

Executed this day, Marchl5, 2008 at Burlington, Vennont. 

Arnold Gundersen, MSNE 
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j;Dominioh Fuel and Safety Analysis Topics 

o Fuel Design. 

o Nuclear Design. 

o Initial RCS Conditions. 
- Pressurizer Level. 

D Safety Analysis Summary. 

- Methodologies.
 

- DNBR Margin & Results.
 

- ReS / SG Overpressure Results.
 

- Pressurizer Overfill.
 

- Design Basis Results.
 

o Radiological Consequences. 

o PRA. 
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jJ Don..ihio~~ Fuel and Nuclear AnalysIs Overview 

D No change in fuel design. 

D Core will be 100% RFA-2. There are no mixed core issues. 

D SPU achieved through an increase in feed batch size. 

D Reduction in peaking factor design limits to increase DNBR margin. 

D Predicted end-af-life fluence has decreased because the incorporation of 
more recent surveillance capsule data offsets power increase. 
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j'Domiilion Fuel Design 

Parameter Current SPU 

Fuel Type 
Robust Fuel Assembly 

(17x17 RFA-2) 
Unchanged 

Burnable Poison 
Integral fuel burnable 

absorber (IFBA) 
Unchanged 

Blankets 
Annular pellets in axial 

blankets 
Unchanged 

Maximum 
Enrichment 

5 weight percent Unchanged 
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Parameter Current SPU 

Core Power, MWT 

(70/0 increase) 
3411 3650 

Radial Peaking Factor 

(3% decrease) 
1.70 1.65 

Local Peaking Factor 2.60 Unchanged 

Most Positive MTC, 
pcm/degree F 
< 70% power 

> 70 % power 
+5.0 

0.0 

Unchanged 

Shutdown Margin, % 1.30 Unchanged 
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Parameter Current SPU 

Average Linear Power 
Density, kW/ft 

5.445 5.827 

Feed Fuel Batch Size 72-76 out of 193 80-84 out of 193 

Burnable Absorber (IFBA) 
Rods 

7400 8200 

18 Month Cycle Effective 
Full Power Days 

510 510 

18 Month Cycle Burnup, 
MWD/MTU 

19800 21200 
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J~ DomihiOlr~ Initial Conditions Overview 

o	 Currently analyzed for a single nominal temperature at 100% power with no 
margin for coastdown. 

o	 SPU analyses performed for a 8°F nominal temperature band at 100% power 
and 1OaF coastdown for added operational flexibility. 

o	 SPU operation selected at the same nominal temperature as current
 
operation.
 

o	 Modest increase in hot leg temperature will have a small impact on the life of 
SG tubes and other hot leg Alloy 600 components. 

o	 Modest decrease in cold leg temperature will have a modest improvement in 
the life of Reactor Vessel Head penetrations and other cold leg Alloy 600 
components. 

o	 Pressurizer level chosen to balance margins for operation and for design
 
basis transients.
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j Dominion Initial RCS Conditions 

Parameter 
Current 

SPU 
SPU 

Max Tave 

SPU 

Min Tave 

SPU 

CoastdownDesign 

NSSS Power, MWt 3425 3666 3666 3666 3666 

Reactor power MWt 3411 3650 3650 3650 3650 

Pressure, psia 2250 2250 2250 2250 2250 

Hot Leg Temp, of 618.3 617.4 622.6 615.1 605.6 

Tave, of 587.1 587.1 589.5 581.5 571.5 

Cold Leg Temp, of 555.6 556.8 556.0 547.6 537.0 

Thermal Design 
RCS flow, gpm 

363,200 NA 363,200 363,200 363,200 

Min Meas. Flow, 
gpm 

372,000 398,912 
(Best Estimate) 

379,200 379,200 379,200 
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J DO~l'Iiiirl!liCh Safety Analysis Summary 

o All plant specific safety analyses re..analyzed at SPU conditions. 

o	 Significant Safety Analysis Margins Remain After SPU. 

- 11.7% DNBR margin. 

- 419 of LB LOCA PCT margin. 

- 1007 of 5B LOCA PCT margin. 

- 3.6 psi containment pressure margin. 

o Margins Achieved Through Plant Modifications. 

o Methodologies Updated To Current Approved Standards. 

o SPU has small impact on currently approved AST radiological analyses. 

o PRA Results Show SPU Has Minimal Impact On Risk. 
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J;Dominion Safety Analysis Methodologies
 

Methodologv/Codes Current SPU 

Transient Analysis LOFTRAN RETRAN 

Thermal & Hydraulic THINC VIPRE-W 

Rod Ejection 

Rod withdrawal from 
Subcritical 

TWINKLE 
FACTRAN 

Unchanged 

SGTR LOFTR2 Unchanged 

SBLOCA NOTRUMP Unchanged 

LBLOCA BART/BASH ASTRUM 
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~;	 DNBR. M · 0 vervlewJ Domh..iCllt	 argln · 

o	 Identified as a Margin Management Issue. 

o	 Current DNBR margin used to address Upper Plenum Anomaly. 

o	 Modifications will address Upper Plenum Anomaly and re-establish DNBR 
margin 

o	 Preliminary analyses used to establish target SPU DNBR margin. 

o	 Final analyses resulted in small change to target SPU DNBR margin. 
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Parameters Current SPU 

DNBR Correlation WRB-2 WRB-2M 

Min. Meas. Flow, 
gpm 

372,000 379,200 

Radial Peaking 
Factor 

1.70 1.65 

Modifications N/A 

DElimination of auto rod withdrawal 

Dlnstallation of electronic filter on hot 
leg temperature measurement 

DDecrease in power range high 
neutron flux setpoint from 118% to 
116.5% 
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Dominictnl DNBRMargin 
Current SPU 

DNBR Correlation 

Parameter 

WRB-2 WRB-2M 

DNBR Correlation Limit 1.14 

Determined by statistically 

1.17 

combining instrument and 
correlation uncertainties. 

Safety Analysis Limit 

DNBR Design Limit 

1.39 1.60 
Ratio of Design Limit to Generic Margin, 0/0 Safety Analysis Limit 

Penalties 
Penalties for factors not Instrumentation Bias and Rod Bow 
addressed in VI PRE

Penalties, 0/0 modeling. 

Rod Withdrawal from Power penalty, 0/0 NA 3.2 

Sum of all penalties, generic 
Total, 0/0 and plant specific. 

Difference between generic Available DNBR Margin margin and penalties 
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)"~,Dominion DNBR Results 

Parameter Current SPU 

Increase in FW Flow 2.31 1.88 

Steam Line Break - Hot Zero Power 

(W-3 - Limit 1.45) 
1.64 1.72 

Steam Line Break - Hot Full Power 1.919 2.099 

Turbine Trip 2.51 2.10 

Loss of Flow 1.757 1.737 

Rod Withdrawal from Subcritical 

Below 1st grid (W-3 - limit 1.3) 

1.417 

(3 RCPs) 

1.306 

(2 RCPs) 

Rod Withdrawal at Power 1.381 1.55 

Inadvertent Opening of PORV 1.584 1.874 
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j'Dominion RCS/SG Overpressure Overview 

o SPU has no significant impact on RCS/SG Overpressure events. 

o Margins are essentially unchanged. 
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j'Dominioh RCS/SG Overpressure Results 

Pressure, psia 

Transient Current SPU 

RCS SG- RCS SG-

Limit 2750 1320 2750 1320 

Turbine Trip 2731 1320 2729 1302 

Bank Withdrawal at 
Power 

Bounded 
by Generic 
Analysis 

1310 
Bounded 

by Generic 
Analysis 

1295 
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Domitalio~ Pressurizer Overfill Overview 

o	 Identified as a Margin Management Issue. 

o	 Initial Pressurizer level selected to balance the margin to letdown isolation for 
routine reactor trips and margin to Pressurizer overfill for design basis 
transients. 

o	 Current limiting event is the Inadvertent ECeS Actuation at power. 

o	 Hardware modification proposed to significantly reduce the severity of the
 
Pressurizer overfill rate for this event.
 

o	 Modification eliminates the Inadvertent EeeS Actuation as the limiting event. 
The new Pressurizer overfill limiting event changed to the eves malfunction 
event, currently considered bounded and not explicitly analyzed for Millstone 
Unit 3. 
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DOI~.tiin~(Uli Pressurizer Overfill 

Parameter Current SPU 

Pressurizer volume, cu. ft. 1800 Unchanged 

Initial Pressurizer Level, 
0/0 

61.5 64.0 

Modifications NA 
ECCS Cold Leg Injection 

Valve Permissive 
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J Domu'uotnl Pressurizer Overfill Results 

Current SPUParameter 

Max 1800Limit 1800 
Pressurizer 

Volume 
1731Loss of Feedwater 1061

(cu. ft.) 

8.7 30.4
Inadvertent ECCS 

Time for (water (water
When PORVs Are AvailablePressurizer solid)
 solid)
 

Safety 
Inadvertent ECCS Valves to 70.410.5 

When No PORVs Are Available 
Water Relief 
Open With 

CVCS Malfunction 1 Charging Pump 19.6(minutes) Not 
Analyzed 

10.4CVCS Malfunction 2 Charging Pump 
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j'Dominio01l Design Basis Overview 

o	 All design requirements are met at SPU conditions. 

o	 In general, SPU has a small impact on the results. 

o	 In general, safety analysis margins are essentially the same with significant 
margin remaining after SPU. 

o	 The only significant change is the margin to hot leg saturation for the limiting 
feedwater line break. 

o	 Reduction in margin to hot leg saturation due to the increase in decay heat 
associated with the SPU power level. 

o	 Due to generic issues unrelated to SPU, initiation of two-path post·LOCA
 
recirculation is reduced from 8·9 hours to 3·5 hours.
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j'DomiilMcm Design Basis Results 

Event Limit Current SPU 

Steam 
Line Break 

Pins in ONB, 0/0 0 0 0 

Feedwater 
Line Break 

Min. Margin to Hot Leg 
Saturation, of 

0 22 2.4 

Locked 
Rotor 

Peak Clad Temperature, of 2700 1969 1718 

Zr-H20 reaction, 0/0 16 0.5 0.22 

RCS Pressure, psia 3214.7 2652 2616.6 

Failed Fuel, 0/0 7 <6 <7 
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J'Dominioli Rod Ejection Results 

Event Limit 
Part of HFP 

Current 
HFP 
SPU 

HZP 
Current 

HZP 
SPUCycle 

Max Fuel Stored 
Energy, cal/g 

200 
Beginning 181.5 175.8 150.9 152.4 

End 170.6 173.7 148.9 158.3 

Fuel Melt at the 
Beginning 8.92 4.66 0.0 0.0 

Hot Spot, 0/0 
10 

End 5.71 6.86 0.0 0.0 

Max Clad 
Average 

Temperature, of 
3000 

Beginning 2258 2251 2624 2684 

End 2161 2224 2682 2899 

Reacted Zirc, 0/0 16 
Beginning 0.90 0.91 2.65 3.01 

End 0.73 0.88 2.82 4.39 
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Event Limit Current SPU 

SGTR Margin to Overfill, cu. ft. 0 306 698 

SBLOCA Peak Clad Temperature, of 2200 1009 
1193 

(4 inch CLB) 

LBLOCA 

Peak Clad Temperature, of 2200 1974 
1781 

(DEGCLB) 

Local Oxidation, 0/0 17 4.55 3.5 

Core Wide Oxidation, 0/0 1 < 1 0.12 
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Dominion Radiological Overview 

o	 Alternate Source Term methodology submitted in 2004 and approved by the 
NRC in 2006. 

o	 2004 submittal included 6.5% power increase in anticipation of SPU. 

o	 Alternate Source Term methodology resulted in significant increase in
 
available radiological dose margins.
 

o	 For SPU, all events have been re-analyzed to take into account the additional 
0.5% power increase. 

o	 SPU impact on radiological analysis is small. 

o	 For some events, changes were made to the radiological analysis
 
assumptions to streamline the analyses and eliminate unnecessary
 
restrictions.
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J'Dominioil Radiological Consequences 

Parameter Current SPU 

Methodology 
Alternate 

Source Term 
Unchanged 

Modifications N/A 

Automatic initiation of control 
building pressurized filtration 

mode upon receipt of CSI 
signal 
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Event Limit Current SPU 

Steam Line Break I Pre-
Accident Spike 

EAB 25 0.091 0.096 

LPZ 25 0.036 0.044 

Control Room 5.0 1.2 1.6 

Steam line Break I 
Concurrent Accident 

Spike 

EAB 2.5 0.36 0.40 

LPZ 2.5 0.18 0.22 

Control Room 5.0 3.0 3.6 

locked Rotor 

EAB 2.5 2.3 2.4 

LPZ 2.5 0.37 0.44 

Control Room 5.0 3.2 3.9 
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Event Limit Current SPU 

Rod Ejection I 
Containment Releases 

EAB 6.3 0.87 0.51 

LPZ 6.3 0.48 0.26 

Control Room 5.0 0.83 1.5 

Rod Ejection I Secondary 
Side Releases 

EAB 6.3 0.12 0.12 

LPZ 6.3 0.015 0.016 

Control Room 5.0 0.053 0.051 
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Event Limit Current SPU 

SGTR I Pre-Accident 
Spike 

EAB 25 2.1 2.2 

LPZ 25 0.18 0.20 

Control Room 5 3.0 3.3 

SGTR I Concurrent Spike 

EAB 2.5 0.9 1.0 

LPZ 2.5 0.09 0.2 

Control Room 5.0 1.3 1.7 
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JJ DomilRio~~ Radiological Results
 

Event Limit Current SPU 

2.5 TEDE N/A 2.5 

Small Line Break 
Outside of Containment 

EAB 30 Thyroid 21 N/A 

5WB 1.5 N/A 

LOCA 

EAB 25 7.5 5.4 

LPZ 25 1.8 1.1 

Control Room 5.0 1.9 3.4 
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Event Limit Current SPU 

Fuel Handling Accident 

EAB 6.3 2.4 2.7 

LPZ 6.3 0.13 0.15 

Control Room 5.0 4.9 4.8 

Fuel Handling Accident 
Drop of Non-Fuel 

Object 
Control Room 5.0 Not 

Analyzed 
4.3 
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Dominion PRA Overview 

o	 Self assessments and Owners Group Peer Review evaluations have been 
performed for the Millstone 3 PRA model. 

o	 As part of the SPU project, changes were made to address a number of the 
findings of these assessments. 

o	 PRA model enhancements are continuing with the goal of full compliance 
with industry standards. 

o	 No specific impacts were identified as result of SPU. Postulated impacts 
were assumed to determine SPU sensitivity. 

o	 Results show SPU will have no significant impact on risk. 
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j'Dominion PRA Results Summary 

PRA Results Current SPU Increase 

CDF (/yr) 6.2E-6 6.6E-6 4.0E-7 

LERF (/yr) 5.2E-7 5.4E-7 2.0E-8 
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J DOmUlIOh PRA Evaluation 

o Initiators. 

- 100/0 increase in PORV challenges postulated. 

- 100/0 increase in Loss of Offsite postulated due to unforeseen switchyard 
reliability issues. 

- 100
/0 increase in plant transients due to operating experience. 

o Success Criteria Validated at SPU Conditions. 

o Human Reliability Analysis. 
- 100/0 increase in failure postulated for feed-and-bleed. 

o SPU Modifications Have No Significant Impact. 
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j;Domil1ioh Summary of PRA Changes
 

PRA Sensitivity ChanSl! Current SPU 

Consequential Small 
LOCA Due To Stuck 

Open PORV 

Increased PORV 
Challenge Probability 

by 10% 

7.7E-2 8.5E-2 

Loss of Offsite Power 
(LOOP) 

Increased Frequency 
by 10% 8.3E-3/yr 9.1 E-3/yr 

General Plant 
Transients 

Increased Frequency 
by 10% 9.6E-1/yr 1.1 E+O/yr 

Operator Action To 
Establish Bleed and 

Feed 

Increased Probability 
by 10% 4.9E-2 5.5E-2 
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