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' . VERMONT DEPARTMENT OF PUBLIC SERVICE -
INITIAL DISCOVERY DISCLOSURES PURSUANT TO 10 C.F.R. § 2.336

Pursuant to 10 C.F.R. § 2.336, the Vermont Department of Public Service (“Vermont™)
heréb_y makes the following initial disclosures. In accordance with 10 C.F.R. § 2.336(d), ’
Vermont will supplement these disclosures.

(a)(1) Experts

Vermont has not yet determined the persdn or persons it will rely upon as a witness with -
respect" to the admitted contentions except for the state nuclear engineer, William K. Sherman.
Mr. Sherman’siaddress} and telephone number are as follows:

William K. Sherman

State Nuclear Engineer '

Vermont Department of Public Service

. 112 State Street -~ Drawer 20
- Montpelier, VT 05620-2601

802-828-3349

The basis for Mr. Sherman’s opinion thus far is included in his affidavits filed with
Vermont’s Initial Contentions and its Reply as well as the information contained in these

Template=secy- ozs

L _ SEécyp2-




disclosures.

(2)(2)(i) Documents and Data Compilations

Documents provided in hard copy with this transmittal

~ Related to NEC Contention 3
1. SIL No. 644, Rev. 1 dated November 9, 2004 - BWR steam dryer integrity.

2. DPS Responses to Discovery in PSB Docket 7195, Partial Production dated July 21,
2006. ’

3. DPS Responses to Discovery in PSB Docket 7195, Final Production dated July 21, 2006.

Related to NEC Contention 1

4. Letter from Rani Franovich of the NRC Division of License Renewal to Patricia Kurkul
of NOAA'’s National Marine Fisheries Service Re: Request for List of Protected Species
Within the Area Under Evaluation for the Vermont Yankee Nuclear Power Station '
‘License Renewal Application Review. May 5, 2006.

5. Letter from Rani Franovich of the NRC Division of License Renewal to Marvin Moriarty .
of the U.S. Fish and Wildlife Service Re: Request for List of Protected Species Within
~ the Area Under Evaluation for the Vermont Yankee Nuclear Power Station License
Renewal Application Review. May 5, 2006.

6. Letter from Rani Franovich of the NRC Division of License Renewal to Marvin Moriarty
of the U.S. Fish and Wildlife Service Re: Amended Request for a List of Protected
-Species Within the Area Under Evaluation for the Vermont Yankee Nuclear Power
Station License Renewal Application Review. July 21, 2006.

Related to Vermont Contention 1
7. Calculations of Mr. William Sherman, “For the Reply to Answers to Petition to

Intervene” and hand-wrltten calculations.

: 'Documents provided on the 2 CDs with this transmittal

Related to NEC Contention 3

CD #1: ' ,
8. Memorandum of Understanding between the Vermont Department of Public Service and
Entergy Nuclear Vermont Yankee, dated February 14, 2006 re Steam Dryer.
9. Petition of Vermont DPS for 1nvest1gat10n into Vermont Yankee Steam Dryer. June 21

2006




10.  Prefiled Testimony and Exhibits of Wllham K. Sherman on behalf of the Vermont
Department of Public Service dated June 21, 2006.

11.  Vermont Public Service Board Docket 7195 - Prefiled Testlmony of Raymond Shadls on
: _behalf of NEC dated August 7, 2006. ‘

12.  Vermont Pubhc Service Board Docket 7195 - Prefiled Testimony of Rico Betti with
exhibits on behalf of Entergy dated August 7, 2006.

13.  Vermont Public Service Board Docket 7195 - Prefiled Testimony of John Dreyfuss with
eXhlbltS on behalf of Entergy dated August 7, 2006

14. Vennont Public Service Board Docket 7195 - Prefiled Testimony of Marcos Herrera
" with exhibits on behalf of Entergy dated August 7, 2006. B

'15. " Vermont Public Service Board Docket 7195 - Initial Brief of Entergy dated 8/30/06.

16. Vermont Public_ Service Board Docket 7195 - Initial Brief of DPS dated 8/30/06.
17. Vérmont Public Service. Board Docket 7195 - Initial Brief of NEC dated 8/30/06.
18.  Vermont Public Service Board Docket 7195 - Reply Britef of Entergy dated 9/8/06.
19. Verxﬁont Public Service Board Docket 7195 - Reply Brief of DPS dated 9/8/06.

20 Vermont Public Service Board Docket 7195 - Board’s Final Order.

- 21.  Vermont Public Service Board Docket 7195 - Ratepayer Protection Plan.

22.  Vermont Public Service Board Docket 7195 - Cover Letter dated 10/ l 0/06 for Ratepayer .
Protection Plan comphance filing.

CD#2
23.  Vermont Public Serv1ce Board Docket 7195 - Transcrlpt of Deposmon of William K.
Sherman taken on 7/25/06.

24.  Vermont Public Service Board Docket 7195 - Transcript of Deposition of William K.
Sherman taken on 7/26/06: '

25.  Vermont Public Service Board Docket 7195 - Transcript of Technical Hearing of 8/17/06.

26.  Vermont Public Service Béérd Docket 7195 - Transcﬁpt of Technical Hearing of 8/17/06.




27.

28.

29.

30.

31,

32.

(a)iz_)ﬁi) Tangible Things (e.g. books, Dublications and treatises)

" Related to Vermont Contention 1

Marks’ Standard Handbook for Mechanical Engineers, Eighth Edition. Theodore
Baumeister, Editor-in-Chief. McGraw-Hill Book Company.

Yankee Atomic Electric Company: Vermont Yankee Summary Report of Plant
Environmental Conditions for Environmental Qualification Program, Rev. 0. By D.E.
Yasi. March 19, 1984. :

(a)(2)(iii) Docnments Available Publically on ADAMS or NRC Website

Related to NEC Contention 2

Draft Regulatory Guide DG-1144: Guidelines for Evaluating Fatigue Analyses
Incorporating the Life Reduction of Metal Components Due to the Effects of the Light-
Water Reactor Environment for New Reactors. July 2006.

NUREG/CR-6909, ANL-06/08: Effect of the LWR Coolant Environments on the Fatigue
Life of Reactor Materials. Draft Report for Comment. Argonne National Laboratory.

Related to Contentions Vermont 1, NEC 2, 3, and 4

NUREG/CR-6679; BNL-NUREG-52587: Assessment of Age-Related Degradatzon of
Structures and Passive Components for U.S. Nuclear Power Plants. Brookhaven
National Laboratory

" Nuclear Energy Institute: Industry Guidelines for Implementing the Requirementa of 10

CFR Part 54 - the License Renewal Rule. June 2005. ADAMS ML051860406.

Additional ‘Information

The Vermont Department of Public Service has no privileged and protected documents

that require disclosure at this time. There' may be information not in the custody of the Vermont

Department of Public Serv1ce but in the possessron of the Vermont Agency of Natural Resources

‘that is relevant to NEC Contention 1l If a party would like to examine the pubhcally available

'"The Department moved to adopt the originally filed NEC Contention 1 and that motion

was granted. NEC, on August 7, 2006, moved for leave to amend or file a new contention that
would effec_t NEC Contention 1. The ASLB has not ruled on that motion. The Department has




information at the VANR, the Department would arrange to have such an examination take
placé. Finally, please call undersigned counsel if you need any assistance in accessing any of the

information not provided in hard copy or electrbnically.

Resp_ectfully submitted,

sl

Sarah Hofmann .

Director for PublieAdvocacy

Vermont Department of Public Service
112 State Street .
Montpelier, VT 05620-2601

Tel. (802) 828-3088 .

not'moved to adopt the new or amended contention.
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In the Matter of

ENTERGY NUCLEAR VERMONT o
YANKEE LLC AND ENTERGY NUCLEAR
OPERATIONS, INC. .
(Vermont Yankee Nuclear Power Station)

October 23, 2006

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Docket No. 50-271-LR

ASLBP No. 06-849—03-LR
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CERTIFICATE OF DISCLOSURE
My name is William K. Sherman. Iam employed by the Vermont Public Serv1ce
Department (“Department”) in the position of State Nuclear Engineer. Ihave held this
position since November, 1988. My duties include ongoing State regulatory oversight of

~ the Vermont Yankee Nuclear Power Station (“Vermont Yankee™), as well as advising the

Department and other State agencies on issues related to Vermont Yankee and nuclear
power.

To the best of my knowledge, information and belief, the Vermont Department of Public
Service Initial Disclosure of 10/23/06 Pursuant to 10 C.F.R. § 2.336, transmits all

~ materials required to be disclosed pursuant to 10 C.F.R. § 2.336 that were identified as
relevant to the admitted contentions through a search of the information and

documentation under the Department of Public Service’s possessmn control and custody
as of the date of this certification.

William K. Sherman
State Nuclear Engineer

Subscribed and sworn to before me this 231 day of October, 2006

'%\N\be

‘Susan M. Pittsley S " “

Notary Public
My commission expires da-[o- Oq




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION'

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
. N A ) ' .
ENTERGY NUCLEAR VERMONT ) Docket No. 50-271-LR
YANKEE LLC AND ENTERGY NUCLEAR ) ASLBP No. 06-849-03-LR
OPERATIONS, INC. ' )
(Vermont Yankee Nuclear Power Station) )
' CERTIFICATE OF SERVICE

I hereby certify that copies of the Department of Pﬁblic Service Initial Discovery

Disclosurés Pursuant to 10 C.F.R. § 2.336 and Certification of Disclosure were served on the

‘persons listed below by deposit in the U.S. Mail, first class, postage prepaid, on the 23rd day of
'« October, 2006, and by electronic mail and where indicated by an asterisk on this 23" day of

October, 2006. The double asterisks indicates that only the Disclosure List and not the actually

documents or CDs were sent to Justices Karlin, Wardwell, and Ellemar__l.

** Administrative Judge

Alex S. Karlin, Esq., Chairman
Atomic Safety and Licensing Board
Mail Stop T-3 F23

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

- ask2@nrc.gov-

** Administrative Judge

Dr. Richard E. Wardwell ,
Atomic Safety and Licensing Board
Mail Stop T-3 F23

U.S. Nuclear Regulatory Comm1s51on _

- Washington, DC 20555-0001

I'GW(@IIIC. gov

- **Administrative Judge

Dr. Thomas S. Elleman

- Atomic Safety and Licensing Board

Mail Stop T-3 F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001
tse(@nrc.gov '

*Office of the Secretary

ATTN: Rulemakings & Adjudications Staff

Mail Stop O-16 C1
U.S. Nuclear Regulatory Commission
Washington, DC 2(_)555-0001

‘secy(@nrc.goc

hearingdocket@nrc.gov

- *QOffice of Commission -

Appellate Adjudication

Mail Stop O-16 C1

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

OCA Amail@nrc.gov

Atomic Safety and Licensing Board
Mail Stop T-3 F23

U.S. Nuclear Regulatory Comm1551on
Washington, DC 20555-0001

"‘él'leman@eos.ncsu.edu



*Diane Curran, Esq.
Harmon, Curran, Spielberg &

Eisenberg, LLP.

1726 M Street, N.W. - Suite 600
Washington, DC 20036
dcurran@harmoncurran.com

* Anthony Z. Roisman, Esq.
National Legal Scholars Law Firm
84 East Thetford Road

Lyme, NH 03768

aroisman(@nationallegalscholars.com

*Matthew Brock, Esq

Assistant Attorney General
Environmental Protection Division
Office of the Attorney General
One Ashburton Place - Room 1813

.. Boston, MA 02108-1598

matthew.brock@ago.state.ma.us

*Ronald A. Shems, Esq.

*Karen Tyler, Esq.

Shems, Dunkiel, Kassel & Saunders PLLC.
91 College Street

Burlington, VT 05401

rshems@sdkslaw.com
ktvler@sdkslaw.com

*Dan MacArthur, Dlrector

_Town of Marlboro

Emergency Management
PO Box 30

Marlboro, VT 05344
dmacarthur@igc.org

*Callie B. Newton, Chair -

- Gail MacArthur, Lucy Gratwick,

*Marcia Hamilton
Town of Marlboro Selectboard

- PO Box 518

Marlboro, VT 05344
cbnewton@sover.net

marcialynn@ev1.net

*Mitzi A. Young, Esq.

- *Steven C. Hamrick, Esq.

Office of the General Counsel

Mail Stop O-15 D21 .
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

may(@nrc.gov
schl(@nrec.gov

*Marcia Carpentier, Esq.

Atomic Safety and Licensing Board Panel
Mail Stop: T-3F23

U.S. Nuclear Regulatory Cornm1s31on

~ Washington, DC 20555-0001
- mxc7@nrc.gov

*David R. Lewis, Esq.

*Matias F. Travieso-Diaz

Pillsbury, Winthrop, Shaw, Plttman LLP.
2300 N Street, N.-W.

Washington, DC 20037-1128
david.lewis@pillsburylaw.com

matias.travieso-diaz illsburylaw.com

*Jonathan M. Rund, Esq., Law Clerk
- Mail Stop: T-3F23

U.S. Nuclear Regulatory Comm1ssmn |

- Washington, DC 20555-0001
JMR2 '

nrc.gov

Lawrence J. Chandler, Esq.

Office of the General Counsel

Mail Stop - O-15 D21

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001 -




Respectfully submitted,

=

Sarah Hofm A
Director for ic Advocacy
~ Vermont Department of Public Service




_iwe.

SIL

" GE Nuclear Energy

" SIL No. 644
“Revision 1

‘November 9, 2004

SIL No. 644 (“BWR/3 steam dryer failure”),
issued August 21, 2002, described an event at a
BWR/3 that involved the failure of a steam dryer
cover plate resulting in the generation of loose
parts, which were ingested into a main steam
line (MSL). The most likely cause of this event
was identified as high cycle fatigue caused by a
flow regime instability that resulted in localized
high frequency pressure loadings near the MSL
nozzles. SIL No. 644 Supplement 1, issued
September 5, 2003, described a second steam
dryer failure that occurred at the same BWR/3
approximately one year following the'initial
stearn dryer failure. This second failure

.occurred at a different locatlon with thq root
- cause identified as high cycle fatigue resulting

from low frequency pressure loading. SIL No.
644 included focused recommendations. For

- BWR/3-style steam dryers, it recommended

monitoring steam moisture content (MC) and
other reactor parameters, and for those plants
operating at greater than the original licensed
thermal power (OLTP), it recommended
inspection of the cover plates-at the next
refueling outage. SIL No. 644 Supplement 1
broadened the earlier recommendations for
BWR/3-style steam dryer plants and provided
additional recommendations for BWR/4 and
later steam dryer design plants planning to or
already operating at greater than OLTP.

Following this revised guidance, inspections
were performed on plants operating at OLTP,

. stretch uprate (5%), and extended power uprate

conditions. These inspections indicate that
steam dryer fatigue cracking can also occur in

" plants operating at OLTP.

The purpose of this Revision 1 to SIL No. 644 is
to describe additional significant fatigue
cracking that has been observed in steam dryer
hoods subsequent to the issuance of SIL No. 644
Supplement 1 and to provide inspection and

Services InforMation"Letter

BWR steam dryer integrity

monitoring recommendations for all BWR plants
based on these observations. In that the '
occurrence of fatigue cracking has been .
observed in several BWRs, this revision contams
inspection and monitoring recommendations that
apply to all plants. SIL No. 644 Revision 1
voids and supercedes SIL No. 644 and SIL No. -
644 Supplement 1.

D:scuss:on

Instances of fatlgue crackmg in the steam dryer
hood region have been observed recently in
several BWR plants. The cracking has led to
failure of the hood and the generation of loose
parts in two BWR/3 plants. Details of the
cracking in these plants are described below.
These observations have potential generic
significance for all BWR steam dryers that will
be discussed in the genenc unphcatlons section
below.

BWR/3-Style Dryer Observations

Lower horizontal cover plate failure occurred in
a BWR/3 in 2002. In this failure, almost the
entire lower horizontal cover plate came

- completely loose, with some large pieces falling

down onto the steam separators and one piece
being ingested into the main steamline and
lodging in the flow restrictor. This failure was
accompanied by a significant increase in
moisture content, along with changes in other
monitored reactor parameters. The cause of this
failure was attributed to the higher fluctuating
pressure loads at extended power uprate (EPU)
operation. In particular, there may have been a
potential resonance condition between a high
frequency fluctuating pressure loading (in the
120-230 Hz range) and the natural frequency of
the cover plate. Appendix A provides a more

- detailed description of this event.

The same BWR/3 experiencéd extensive _
through-wall cracking in the outer bank hood on

NRC 50-271-LR -
ASLBP 06- 849 03- LR
DPS-1

32 Pages



SIL No. 644 Rev)'sion 1 page 2

the 90° side in May 2003. On the opposite side
of the steam dryer (270° side), incipient cracking
was observed on the inside of the outer hood
cover plate. Several internal braces were
detached and found on top of the steam
separators. No damage was found on the inner
banks of the dryer. Again, the failure was
accompanied by a significant increase in
" moisture content. Of the other monitored
reactor parameters, only the flow distribution
between the individual steamlines was affected.
The cause of this failure was attributed to high
cycle fatigue resulting from low frequency
. oscillating pressure loads (<50 Hz) of higher
. amplitude at EPU operation and the local stress
concentration introduced by the internal brackets
i that anchor the diagonal internal braces to the
dryer hoods. Appendix B provides a more
detailed descrlpnon of this event.

In November 2003, a hood failure occurred in -
the sister unit to the BWR/3 that had '
experienced the previously noted failures. This
unit was also operating at EPU conditions. The
observed hood damage and associated root cause
determination were virtually the same as the
May 2003 failure described above. During the
event, the moisture content exceeded the
previously defined action level. However, the
monitored plant parameters (primarily individual
‘steamline flow rates) showed only subtle
changes and were well within the previously -
defined action levels for the plant. This failure
resulted in the generation of loose parts from the
outer vertical hood plate. In addition,
inspections during the repair outage showed
fatigue cracking in the inner hood vertical braces
below where the lower ends of the diagonal
braces were attached. The cracking of these
braces was attributed to poor fit-up of the parts
during the dryer fabrication. The diagonal
braces should have terminated on the vertical
braces where they were butted up. against the
drain trough, which would have transferred the
diagonal brace loads directly to the drain trough.
Instead, the diagonal braces terminated on the
vertical braces above the top of the drain trough
and the diagonal brace loads were transmitted

through the unsupported section of the vertical
braces, thus overstressing the vertical braces.

'In October 2003 and December 2003,

inspections were made of the steam dryers of the
sister units to the BWR/3s described above at

. another site. These units had also been
“operating at EPU conditions. Incipient cracking

was observed on the inside of the outer hood

'vertical plates on each of the outer dryer banks.

At one location, the cracking had grown
through-wall. The cracking was also attributed"
to high cycle fatigue resulting from low
frequency pressure loading.

'In March 2004, inspections were perfdrmed of
'the repairs made to the BWR/3 dryer in 2003. . .

Incipient fatigue cracks were found at the tips of

- .the external reinforcing gussets that were added

as part of the 2003 repairs. Fatigue cracks were
also found in tie bars that were reinforced during
the 2003 repairs. The cracking in these repairs
was attn\buted to local stress concentration
introduced by the as-installed repairs. In both
cases, the local stress concentrations had not
been modeled in sufficient detail in the analyses
that supported the repair design. Fatigue cracks
were also found in perforated plate insert
modifications that were made in 2002 as part of
the extended power uprate implementation.

" These cracks were also attributed to the

displacements and stresses imposed by the dryer
banks that caused the tie bar cracking.

In April 2004, inspections were made of a
BWR/3-style dryer (square hood) in a BWR/4
plant in preparation for implementing an
extended power uprate during the upcoming
cycle. This inspection found cracking at two
diametrically opposed locations on the exterior
steam dam near the lifting lug. Both cracks .
were similar in length. The cause of the
cracking was not identified. It has been
postulated that the crack initiation was due to
high residual stresses generated during the dryer
fabrication process. The structural analysis of
the steam dryer for EPU conditions did not
predict these locations as highly susceptible to
fatigue cracking. Two other symmetrical
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locations in the steam dryer that experienced the
same. loading conditions did not exhibit any
evidence of cracking. These observations point
to the likelihood of the presence of an additional
contributing factor aside from the pressure loads
during normal operation. Specifically, the ~
. evidence indicates that a high residual stress
condition was probably developed by the
original dryer fabrication welding sequence.
Other “cold spring” type loading could also have
been generated during the fabrication process.
After the cracking developed, the residual
stresses would have been relieved and the crack
growth would have 'subsided.i '

B WR/5 -Style Dryer Observation

In March 2004, inspection of the steam dryer at
a BWRUS revealed a fatigue crack in the hood
panel to end plate weld. The hood crack
occurred in the weld joint between the: 1/8"
curved hood and the 1/4" end plate on the
second dryer bank. This particular weld location
is vulnerable to fatigue cracking because of the
small weld size associated with the thin 1/8"
hood material. Fabrication techniques (e.g.,
feathering the 1/8" plate during fit-up) may
further reduce the weld size. Fatigue cracking
has been observed in the second bank hood-end
plate weld at several other plants with the curved
BWR/4-5 hood design at: OLTP power levels.
An undersized weld was determined to be the
root cause of the cracking observed in at least
two of the plants. Incorporating lessons learned
from the weld cracks at the other plants, the
dryer for this BWR/S was built with an
additional 1/4" fillet weld on the inside of the
hood-end plate joint. This weld extended as
high up in the hood as was practical for the
welder to make (approximately 50") and
spanned the probable initiation location for the
earlier cracks. The weld crack at the subject.
BWR/S occurred in the upper part of the 1/8"
weld, above this reinforced section.

The weld joint between the 1/8" curved hood
and the 1/4" end plate on the second dryer bank
is a known high stress location for the BWR/4-5
curved hood dryer design; therefore, periodic

inspection of this location was recommended by

. SIL No. 644 Supplement 1. The hood cracks at
- the other four plants occurred early in plant life,

within the first three or four cycles of operation.

“In-plant vibration testing of one of the cracked
7 dryers showed that the dynamic pressure

oscillations were high enough that the 1/8" hood
to end plate weld was vulnerable to fatigue
cracking at pre-uprate power levels. The hood
crack at the subject BWR/5 occurred after
approximately 16 years of operation, the last
nine of which were at a 5% stretch uprate power
level. ‘While power uprate operation does
increase ‘the loading on the dryer, the length of
operating time at uprated power levels before the
cracking was observed indicates that the weld
was not grossly overstressed and that power
uprate was only a secondary factor in the
cracking observed at the subject BWR/S.

'BWR Fleet Operating History

- Steam dryer cracking has been observed

throughout the BWR fleet operating history.
The operating environment has a significant
influence on the susceptibility of the dryer to
cracking. Most of the steam dryer is located in
the steam space with the lower half of the skirt
immersed in reactor water at saturation
temperature.- These environments are highly
oxidizing and increase the susceptibility to

. IGSCC cracking. Average steam flow velocities

through the dryer vanes at rated conditions are
relatively modest (2 to 4 feet per second).
However, local regions near the steam outlet
nozzles may be continuously exposed to steam
flows in excess of 100 feet per second. Thus,
there is.concern for fatigue cracking resulting
from flow-induced vibration and ﬂucmatmg
pressure loads actmg on the dryer,

In addmon to the recent instances described
above, steam dryer cracking has been observed
in the following components at several BWRs:
dryer hoods, dryer hood end plates, drain

" channels, support rings, skirts, tie bars, and

lifting rods. These crack experiences have
predominately occurred during OLTP
conditions, and are briefly described below.
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Dryer Hood Crackin

As discussed above, outer hood cracking has
occurred recently in square hood design dryers.
Additionally, other hood cracking has occurred
in the BWR operatmg fleet. Cracking of this
type was first found in BWR/2s in the inner
banks. These hood cracks were attributed to
high cycle fatigue.’ Other cracking has since
been observed in other types of dryers including
 BWR/4s and attributed to high cycle fatigue as.
well. Susceptible plants were typically
reinforced with we'ld material or plates.

-Dger End Plate Crackmg

Cracking has been detected in end plates of the
dryer banks at several BWRs. These cracks
have been attributed to IGSCC based on the
location and morphology of the cracks. These
cracks have been followed over several cycles
and shown to be stable when operating
conditions (power levels) are not changed.
Typically no repairs have been necessary.

Drain Channel Cracking”

Drain channel cracking has been found in all
types of BWRs. This cracking has been
primarily categorized as being attributable to
fatigue, although many cracks have been
attributed to IGSCC. The steam dryers were
originally fabricated using Type 304 stainless
steel, a material susceptible to sensitization by
welding processes and prone to crack initiation
in the presence of cold work. Drain channel.
cracking has been associated with at least 17
plants. The occurrence of the cracking
prompted GE to issue SIL No. 474 (“Steam
Dryer Drain Channel Cracking” issued October
26, 1988) after cracks were discovered in the
drain channel attachment welds during routine
visual examination of dryers at several BWR/4,
5 and 6 plants. The cracks generally were
through the throat of vertical welds that attach
the side of the drain channel to the exterior of
the 0.25-inch thick dryer skirt. The cracks were
as long as 21 inches. The cracks are thought to
have originated at the bottom of the drain
" channel where there is maximum stress in the
welds. The appearance of the-cracking and

analysis of potential sources of stress on the
welds indicate that high cycle fatigue initiated
the cracks in drain channel welds. With the

 internal dryer inspections performed following

the issuance of SIL No. 644, similar cracking
has been observed in the internal drain channels
.of BWR/3-type steam dryers. Typically, drain
channel cracks have been repaired by replacing

-and adding reinforcement weld material, stop-
. drilling the crack tip, or by replacing the drain

channels.

Support Ring Cracking.

Support ring cracking has been found in many

- BWRs. Cracking has been found in at least 19
- plants; ranging from BWR/4s to BWR/6s. The -

cause of cracking has been IGSCC with a .
potential contributor being the cold working of
the support ring during the fabrication process.
These'cracks are typically monitored for growth.
To date, no repairs have been necessary since
cracks have reached an arrested state.

‘Skirt

Skirt cracking has been found along with drain
channel cracking. These cracks are either due to
IGSCC or could be related to fatigue dueto
imposed local loads on the dryer. The cracking
has also been found in the formed channel
section.of the dryer. The complex structural
dynamic mode shapes of the dryer skirt, the
stiffness added by the drain and guide channels, -
and residual weld stresses all contribute to the
cracking observed in these components.
Cracking in the dryer skirt region has been
observed in plants operating at both OLTP and
uprated power levels. Typically, repairs have
been implemented at the time that cracking was
found. .

Tie Bar Cracking

Fatigue cracking has been observed in tie bars of
plants operating at both OLTP and uprated
power levels. In most cases, the potential for
cracking is related to the cross section of the tie
bar itself because the tie bar must withstand the -
displacements and stresses imposed by the dryer
banks. Typically, repairs have been '



implemented at the time that crackmg was
found. :

Lifting Rod .v _
Several plants have exhibited damage in the
lifting rods. This cracking has oftén been in tack
welds or in lateral brackets and has been
attributed to fatigue.

Other Crack Locations

Other locations have also exhibited cracking. .
These locations include the level screws or
leveling screw welds, seismic blocks, dryer bank
. end plates and internal attachment welds,
_vertical internal hood angle brackets and bottom

plates.
Generic Implications

The steam dryer is a non-safety compox\aent
‘However, the structural integrity of the

must be maintained such that the generation of
loose parts is prevented during normal dperation,
transients, and accident events.” With the
exception of the significant outer hood cracking
at the two BWR/3 plants, the dryer cracking
observed in the BWR fleet to date is unlikely to
result in the generation of loose parts provided
that a periodic inspection program is in place.
"However, given that the steam dryers operate in
an environment that is conducive to crack
initiation and that many plants are pursuing
power uprates and operating license extensions,
further cracking in steam dryers should be
anticipated. Therefore, the material condition of
the dryer should be actively managed to ensure
that structural integrity is maintained throughout
the life of the dryer.

The experience described above has several
generic implications with respect to the
susceptibility of steam dryers to fatigue or
1GSCC cracking.

o Fatigue cracking may result from stress
concentrations inherent in the design of the

dryer. The design of the BWR/3-style steam

dryers with a square hood and internal
braces results in maximum stresses where
the internal braces attach to the outer hood.
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The hood crack initiation at the BWR/3s
described above occurred at these high stress
locations. Also, the undersized hood-to-end
plate welds on the BWR/5 curved hood
dryers have cracked in several plants.’

The actual dryer fabrication may have
introduced stress concentrations that may
lead to fatigue cracking. The poor fit-up of
the diagonal and vertical braces in the
BWR/3 dryer led to the cracking of the
vertical braces. ' Feathering of the 1/8" plate
during fit-up, and the correspondmg

reduction in weld area, was considered a

contributing factor in the through-wall
cracking of the hood-end plate weld in one
of the BWR/S-style dryers. Residual

. stresses or “cold spring” introduced duriﬁg
. the fabrication sequence may also lead to

crack initiation.

The fabrication quality for each dryer may
vary from one unit to the next, even if the
dryers were built by the same fabncator to
the same specifications. :

The design of dryer repairs and
modifications should consider the local
stress concentrations that may be introduced
by the modification design or installation.
Repairs and modifications to the dryer .
should be inspected at each outage following
the installation until structural integrity of
the repairs and modifications can be
confirmed. :

Steam dryers are susceptible to IGSCC due

- to the material and fabrication techniques -

used in the dryer construction. Weld heat
affected zone material is likely tobe
sensitized. Many dryer assembly welds
have crevice areas at the weld root, which
were not sealed from the reactor
environment.  Cold formed 304 stainless
steel dryer parts were generally not solution
annealed after forming and welding.
Therefore, steam dryers are suscepuble to
IGSCC. :
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' Parameter monitoring programs had been
prevnously recommended with the intent of

- detecting structural degradation of the steam

" dryer during plant operation. The experience

described above also has generic 1mphcat10ns

with respect to monitoring reactor system

parameters during operation for the purposes of

detectxng steam dryer degradation.

o The November 2003 BWR/3 hood failure
demonstrated that monitoring steam
moisture content and other reactor’
parameters does not consistently predict

" imminent dryer failure nor will it preclude

~ the generation of loose parts. Monitoring is
still useful in that it does allow identification
of a degraded dryer allowing appropriate
action to be taken to minimize the damage to
the dryer and the potentlal for loose parts.
generation.

o Monitoring the trends in parameter values
may be more important than monitoring the
parameter values against absolute action
thresholds. An unexplained change in the
trend or value of a parameter, particularly
steam moisture content or the flow
distribution between individual steamlines
may be an indication of a breach in tHe dryer
hood, even though the absolute value of the
parameter is still within the normal
experience range.

o Statistical smoothing techniques such as
. calculating running averages using a large
quantity of samples may be necessary to
eliminate the process noise and allow the
changes in the trend to be identified.

o An experience base should be developed for
each plant that correlates the changes in
monitored parameters to changes in plant
operation (rod patterns, core flow, etc.) in
order to be able to distinguish the
indications of a degraded dryer from normal
variations that occur during the operatmg
cycle.

'Recommended Actions: -

"GE Nuclear Energy recommends that owners of
. GE BWRs consider the followmg

~ A. Forall plants:

Al. Perform a baseline visual inspection of all
susceptible locations of the steam dryer
within the next two scheduled refueling
outages. Inspection guidelines showing the
susceptible locations for each dryer type are
provided in Appendix C.

a. Repeat the visual inspection of all
_ susceptible locations of the steam dryer
at least once every two refueling
' outages.

b. For BWR/3-style steam dryers with
, internal braces in the outer hood that are
operating above OLTP, repeat the visual
inspection of all susceptible locations of
, ‘the steam dryer during every refuelmg
'outage.

. ¢. Flaws left “as-is” should be inspected
during each scheduled refueling outage
until it has been demonstrated that there
is no further crack growth and the flaws

“have stabilized.

Note: . This recommendation does not
supercede the inspection schedules for
existing flaws for which plant-specific:
evaluations already exist.

d. Modifications and repairs to cracked
components should be inspected during
each scheduled refueling outage until
the structural integrity of the
modifications and repairs has been
demonstrated. Once structural integrity
of any modifications and repairs has .
been demonstrated, longer inspection
intervals for these locations may be

" justified.

Note: This recommendation does not
supercede the inspection schedules for
existing modifications or repairs for
which plant-specific evaluations already
exist.
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A2. Implement a plant parameter monitoring
program that measures moisture content and
other plant parameters that may be
influenced by steam dryer integrity. Initial
monitoring should be performed at least
weekly. Monitoring guidelines are provided
in Appendix D.

" A3. Review drawings of the steam dryer to
determine if the lower cover plates are less
than 3/8 inch thick or if the attachment
welds are undersized (less than the lower
cover plate thickness). If this is the case,

- and the plant has operated above OLTP,
review available visual inspection records to
determine if there are any pre-existing flaws
in the cover plate and/or the attachment
welds.

. B. In addition, for plants planning on
increasing the operating power level above
the OLTP or above the current established
uprated power level (i.e., the plant has
operated at the current power level for
several cycles with no indication of steam
dryer integrity issues), the recommendations
presented in A (above) should be modified
as follows:

B1. Perform a baseline vxsual mspectzon of the

steam dryer at the outage prior to initial

operation above the OLTP or current power

level. Inspection gmdehnes for each dryer
“type are provided in Appendix C."

B2. Repeat the visual mspectlon of all
susceptible locations of the steam dryer
during each subsequent refueling outage.
Continue the inspections at each refueling
outage until at least two full operating cycles
at the final uprated power level have been
achieved. After two full operating cycles at
the final uprated power level, repeat the =
visual inspection of all susceptible locations
of the steam dryer at least once every two
refueling outages. For BWR/3-style steam
dryers with internal braces in the outer hood,
repéat the visual inspection of all susceptible .
locations of the steam dryer dunng every
refueling outage.

B3. Once structural integrity of any repairs and
modifications has been demonstrated and
any flaws left “as-is” have been shown to
have stabilized at the final uprated power
level, longer inspection intervals for these
locations may be justified.

To receive additional information on this subject
or for assistance in implementing a
recommendation, please contact your local GE
Nuclear Energy Representative.

" This SIL pertains only to GE BWRs. The
conditions under which GE Nuclear Energy
issues SILs are stated in SIL No. 001
Revision 6, the provisions of which are
incorporated into this SIL by reference.

Product reference

B11 — Reactor Assembly
B13 — Reactor System

Issued by

Bernadette Onda Bohn, Program Manager
Service Information Commumcatlons ’
GE Nuclear Energy o

3901 Castle Hayne Road

M/CL10 .

Wilmington, NC 28401
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Appendrx A

. 2002 BWR/3 Event _
On June 7, 2002, while. bperating at approxlmately 113% of OLTP, the BWR/3 eXperienced a

- mismatch between the “A” and “B” reactor vessel level indication channels, a loss of approximately

12 MWt, and a reactor pressure decrease. Following the event, measurentent indicated that the
moisture content had increased by a factor of 10 (to a value of 0.27%). The reactor pressure decrease,
reactor vessel level indication mismatch, and increase in moisture content comprised a set of
concurrent indications suggesting a possible failure of the steam dryer. It was evaluated that there
were no safety concerns associated with the observed conditions, and the plant continued to operate:
after implementing several compensatory measures (e.g., reactor water level setpoint adjustments,
increased frequency of moisture content measurements)

Followmg the initial event, additional short duration (several minutes to 2 hour) perturbatrons
occurred and the moisture content continued to increase. When the moisture contént increased to
approxrmately 0.7%, the power level was reduced to approximately 97% of OLTP. At this reduced .
power, the frequency of the plant perturbations decreased, along with the moisture content. Given the
stable plant response at thlS lower power, the power was mcreased to 100% OLTP approxrmately one

week later.

On June 30, subsequent to the power reductron to the OLT}4 evel, a step change increase in the
reactor steam dome pressure was noted. No changes in turbjne control valve positions or pressure in
the turbine steam chest were observed. Several additional perturbations occurred over the following
week with the reactor steam dome pressure continuing to increase (to a total of 15 to 20 psi above
normal conditions) along with a divergence of the measured total main steam line (MSL) flows
compared to the total feedwater flow. The plant was shut down on July 12 to inspect the steam dryer.

Inspection Results:

Inspection of the steam dryer revealed that a Va-inch stainless steel cover plate measuring
approximately 120” x 15” had failed near the MSL “A” and “B” nozzles (Figure A-1). The failure of
this cover plate allowed steam to bypass the dryer banks and exit through the reactor MSL nozzles,

‘causing the observed increase in moisture content. The majority of the cover plate was found as a

single piece on top of steam separators, However, a piece of the cover plate (approximately 16”x 6”)
had failed and was found lodged in and partially blocking the MSL “A” flow venturi contributing to
the MSL flow imbalance and water level perturbations. Several smaller loose pieces (believed to
have come from a startup pressure sensor bracket which may have been knocked off by the cover
plate) were located at the turbine stop valve strainer basket. Minor gouges and scratches from the
transport of foreign material were noted in the “A” steam nozzle cladding, the main steam piping and
the MSL “A” flow venturi. All loose pieces were recovered. No collateral damage to other reactor
vessel components was observed.

The cover plate was welded in place as part of the original equipment dryer assembly. No known
prior repairs had been made to the cover plate. The cover plate is not connected or adjacent to the
dryer modification performed at the previous outage; all flow distribution plates mstalled as part of
the dryer modification were intact in the as-installed condition.
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. Metallurgtcal E valuatwn.

Preliminary laboratory analys1s has been completed. The main crack orlgmated from the bottorn side ’
of the cover plate and propagated upward through both the plate base metal and weld metal. The
transgranular, as opposed to intergranular, nature of the fracture surface and the relative lack of crack -
branching indicated that the failure was not caused by stress-corrosion cracking. The lack of macro
and micro ductility features in‘and near the fracture indicated the cracking occurred over a period of
time and not due to a mechanical overload. Additionally, there was no evidence that the failure was a
result of an original manufacturing defect. Based on the available evidence, the most probable cause

of the cover plate crackmg was. mechamcal high cycle fatigue.

" Root Causes:

“The results of the metallurgrcal analysrs confirmed that the failure mechanism is high cycle fatigue. The
cause of this hlgh cycle fatigue is believed to be flow induced vibration. At this time there are two

probable root causes of the cover plate failure: !

1. Increased pressure oscrllatrons on the steam dryer due to the mcreased steam flows at extended

power uprate conditions, aggravated by the potent1a1 presence of a pre-existing crack in the cover
- plate. : \

2. A flow regime instability that results in localized, high cycle pressure loadings near the MSL
nozzles. When the natural frequency of the installed cover plate coincides or nearly coincides
with the frequency of the cyclic pressure forcing function, and the acoustic natural frequency of
the steam zone, the resulting resonance or resonances can lead to high vibratory stresses and
eventual high cycle fatigue failure of the cover plate.

Corrective Actions:

" The cover plates on both sides of the dryer have been replaced with '2-inch continuous plates (this
eliminates two intermediate welds on the original plates). The fillet weld connecting the plate to the
support ring was increased to %-inch and the weld to the vertical face of the dryer hood was increased

“to Y%-inch. The plant has been returned to service with interim, enhanced monitoring of moisture
content, reactor steam dome pressure, MSL flow rates and reactor water level, As.an additional’ -
measure, the plant has impiemented dynamic response monitoring of the MSLs to determme if higher -
ﬂow induced vibration occurs as the steam flow is increased.
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Figure A-1: Location of the 2002 Lower Cover Plate Failure
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Appendix B
2003 BWR/3 Event

On Avpril 16, 2003, w1th the plant operating at extended power uprate (EPU) condmons an
inadvertent opening of a pilot operated relief valve (PORV) occurred. The unit was shut down and -
the PORV replaced. On May 2, 2003, following return to EPU conditions, a greater than four-fold
increase in the moisture content was measured. The moisture content contmued to gradually increase
until it exceeded a pre-determined threshold of 0.35% on May 28, 2003. The power level was
‘reduced to pre-EPU conditions that resulted in a moisture content reduction to 0.2%. The moisture
_content remained steady at this value following the power reduction with no significant changes in
other reactor operating parameters observed by the operators. - . ,

A detailed statistical evaluation of key plant parameters concluded that a subtle change in the MSL
flows had occurred following the April 16, 2003 PORV event. Based on this information, concurrent
with the moisture content increase, the utility elected to shut down the unit on June 10 2003 and
perform a steam dryer inspection. - '

Inspection results L e

" A detailed visual inspection of the accl ssible external and internal areas of the steam dryer revealed
' significant steam dryer damage. The cjamage was most severe on the 90-degree side of the steam
dryer, the side that was closest to the PORV that ‘had opened. On the 90-degree side, a through-wall
“crack approximately 90 inches long and up to three inches wide was observed in the top of the outer
hood cover plate and the top of the vertical hood plate (refer to Flgures B-1 and B-2). Three internal
braces in the outer hood were detached and one internal brace in the outer hood was severed. The
detached braces were found on top of the steam separator. All detached parts were accounted for and’
retrieved. On the opposite side of the steam dryer (270-degree side), incipient cracking ‘was observed
on the inside of the outer hood cover plate and one vertical brace in the outer hood was cracked. No
damage was found in the cover plates that had been replaced following the ﬁrst steam dryer fallure in

2002.
- Three tie bars on top of the steam dryer connectmg the steam dryer banks Were also cracked. Tie bar

‘cracking has been observed on several other steam dryers (including plants that have not 1mplemented
EPU); therefore, tie bar crackmg 1s believed to be unrelated to the other damage noted above. »

Root cause of steam dlyer Sailure

Extensive metallurgical and analyncal evaluations (e.g., detailed finite element analyses, flow
induced vibration analyses, computational fluids dynamlcs analyses, 1/1 6™ scale model testing and
acoustic circuit analyses) concluded that the root cause of the steam dryer failure was high cycle
fatigue resulting from low frequency pressure loading. There are two potential contnbutmg factors to

the failure:
1. Continued operation for appr0x1mately 1 month following the falled cover plate in 2002 which
resulted in additional stress loadmg on the vertical hood plate, and :

2. Inadvertent opening of the PORYV resulting in a decompression wave, which subjected the steam
dryer to two to three times the normal pressure loading. (It is believed that there was incipient
cracking in the steam dryer and the PORV event caused the cracks to open up).

.The root cause identified in the first steam dryer failure was high cycle fatigue cause by high
frequency pressure loading. The low frequency pressure loading was identified as the dominant cause
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- in this failure. The low frequency pressure loadmg may have also been a 51gmﬁcant contributing
factor in the first failure.

Correéctive Actions:
The following repairs and pre-emptive modlﬁcatlons were made to both the 90 and 270 degree sides

of the steam dryer:
1. replaced damaged Va mch outer hood plates with 1 inch plates

2. removed the internal brackets that attached the internal braces to the outer hood
3. added gussets at the outer vertical hood plate and cover plate junction
4. added stiffeners to the vertical welds and horizontal welds on the outer hood

The combined effect of these modifications was to increase the natural frequency of the outer hood,
reduce the maximum stress by at least a factor of two, and reduce the pressure loading by reducing
the magmtude of vortices in the steam flow near the MSLs. :

Followmg the steam dryer modifications, the unit was returned to service on June 29, 2003.
| ' C

.\

\
' \ .
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Figure B-2: Steam Dryer Damage 90 Degree Side
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) heat—affected-zones of stainless steel we]ds

Appendix C
Inspection Guidelines
Overvrew |

The steam dryers have been divided into four broad types with fourteen sub-groups BWR/2 desrgn,
square hood design, slanted hood design and the curved hood desngn The focus of the inspections for
each dryer type is divided into two categories. ‘The first category is directed at the outer surfaces of
the dryer that are subject to fluctuating pressure loads during normal operation and are potentially
susceptible to fatigue cracking. The second category is directed at the crackmg that has been found 1n .
the drain channels and in inner bank end plates. These latter locations are not associated with : any
near term risk of loose part generation. They have often been associated with IGSCC crackmg in the
[}

Inspection Techmques .

Based on the current experience in mspectrng the dryer cdmponents VT-1is the recommended
technique to be employed for the mspectlons VT-1 resolution, distance, and angle of view
requirements should be maintained toi 'the extent practical. In instances where component geometry or
remote visual examination equipmentyli l mitations preclude the ability to maintain the VT-1
requrrements over the entire length of the different weld seams, "best effort" examinations should be
performed In that cracking will be expected to have measurable length (several inches), field
experience has confirmed that “best effort” approaches are sufficient to find the cracking that is

present

Steam Dryer Integrrty Inspectron Recommendatrons

The recommendations are divided into three categories: BWR/2 and square hood taken together
slanted hood and curved hood steam dryers. The inspection recommendations for each type of dryer
will be detailed using schematics of the outer dryer structure. The key weld seams that must be
inspected are outlined in red or green. High stress locations associated with structural integrity are
outlined in red. Locations associated with field dryer cracking experience are outlined in green.
Typical horizontal and vertical welds are shown thereby providing guidance for establishing a plant
specific inspection plan. The weld numbering approach shown in the figures is only given as an
example. Due to the many welds and size differences, each plant should employ their own weld

numbering system. If an indication is detected, care should be exercised when inspecting the
symmetrical locations on the dryer. If an indication is detected on the external surface of a plate or
weld, consideration should be given to inspecting the locatron from the inside of the dryer in order to
determine if the indication is through wall. :

Square Hood Design: applicable to B WR/2 plants and B WR/3 plants

Several square hood dryers were built with interior brackets and-diagonal braces. These structures
produce stress concentration locations, which have been found to aid in the initiation of fatigue
cracking. These brackets exist in both the outer and the inner dryer banks. The recommended
inspections follow.

Steam Dryer Bank Inspections

Figure C-1 provides the overview of the square dryer design. These dryers will require both an
external and internal inspection. All dryers are symmetrical from this perspective. Outlined in red
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are the key weld seams that must be inspected. These welds, both horizontal and vertical outline the
outer dryer bank. These locations considered as high stress locations. Figure C-2 displays a cross-
section of the BWR/2 steam dryer with the outer bank peripheral welds highlighted. This :
configuration has no lower cover plate. However, the external locations that match those shown in
Figure C-1 need to be inspected in a similar fashion to the other square hood dryers. Figures C-3 and
C-4 provide the details of the weld seams as viewed from the dryer bank interior. As shown in Figure
C-3, the outer bank welds need to be inspected from both the dryer exterior and the dryer interior. In
addition, for the dryers where there are interior brackets that were present in the original design and
are still present, the interior inspection must be conducted of the weld region where the bracketis
joined to the hood vertical and top plates. Figure C-3 shows these locations for the outer banks
hoods. Figure C-4 shows the brackets for the inner hood. In addition, Figure C-5 provides a cross
section of the bracket-diagonal brace substructure. The intersection locations between the bracket -
and the top and outer hood are also outlined in red in these figures. In that the concern is primarily. :

" fatigue cracking, several inches of base material adjacent to welds should be examined as well as any =
obvious discontinuity, e.g., the exterior base material should be examined in the general area where

. there is an internal weld. This inspection examination region includes the heat-affected-zone and w111'

therefore detect any IGSCC cracking. This figure also shows locations in-green that exhibited

cracking in the field. The region of inspection should be the same.

Tie Bar Inspections

In addmon to the outer bank and interior bracket ]ocatlons tie bars also require inspection. Flgure C-
6 provxdes a schematic of the tie bars. These are located between each set of dryer banks.

Inspectlons Based on Field Experience

The other locations of interest are primarily associated with IGSCC in drain channels (shown for
information in Figures C-7 and C-8). These components will be part of the internal examination.
While these indications have been historically associated with BWR/4 through BWR/6 plants. (SIL
No. 474 “Steam Dryer Drain Channel Cracking” issued October 26, 1988), recent findings indicate
that cracking can occur in these locations in square hood dryers. The additional weld seams -
associated with the outer side of the next set of inner banks should also be inspected in that this
represents a steam path through the dryer. These areas are shown in green in Figure C-1. Cracklng
has been detected in these end panels in later design dryers. Finally, cracking at the steam dams as-
indicated in green in Figure C-6 has occurred in one BWR/4. These locations need to be included in
the inspection plan for all of these plants. Finally, bank inner surface welds have cracked in the
BWR/2. These locations, shown in Figure C-2 in green, also need to be inspected.

Slanted Hood Design: applicable to BWR/4 plants

The slanted hood steam dryers fall into three categories for which the primary difference is diafneter
and the number of banks. These dryers use .2 or 3 stiffener plates to strengthen each dryer bank. All
inspections are on the external surface of the dryer. However, if an indication is detected on the .
external surface of a plate or weld, consideration should be given to inspecting the location from the
inside of the dryer in order to determine if the indication is through-wall. The recommended

inspections follow.
Steam Dryer Bank Inspections

Figure C-9 prov1des the overview of the slanted dryer design. All dryers are symmetrical from this
perspective. Outlined in red are the key weld seams that must be inspected from the external surface
These welds, both horizontal and vertical outline the outer dryer bank as well as the cover plate .
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- betweeh the outer hood vertical plate and the support ring. Additional red lines represent the outside

pro;ected location where the stiffener plates are welded to the outer hood vertical plate. These
locations are considered as high stress Iocauons ‘The man-way welds (on one side) are also shown as -
locations requiring mspectlon

Tie Bar Inspections

_ In addition to the outer bank and interior bracket locations, tie bars also require mspectxon Figure C-

10 prowdes a schematic of the tie bar locations joining the tops of each set of banks. The primary
concem is the presence of fatigue cracking through the bar base material cross-section at axial

" location where the tie bar is attached to the bank.

" Inspections Based on Field Experience

Cracking has been detected in these end panels in later de51gn dryers Therefore, these additional
weld seams associated with the outer side of the inner banks should also be inspected in that this

represents a steam path through the dryer. These areas are shown in green in Figure C-9. Cracking

has been observed in these locations in dryers of this design. The other locations of interest are
primarily associated with IGSCC in drain channels (refer to SIL No. 474 “Steam Dryer Drain
Channel Cracking” issued October 26, 1988), support ring, and lifting rod attachments.

Curved Hood Design: appltcable to BWR/4-BWR/6 and ABWR plants

" The curved hood steam dryers fall into five categories for which the primary differences are diameter

and inner bank hood thickness. Similar to the slanted hood dryers, these dryers also have 2 or 3
interior stiffener plates to strengthen each dryer bank. All inspections are on the external surface of
the dryer. However, if an indication is detected on the external surface of a plate or weld, '

‘consideration should be given to inspecting the location from the inside of the dryer in order to

determme if the indication is through-wall The recommended inspections follow..

Steam Dryer Bank Inspections

Figure C-11 provides the overview of the curved hood dryer design. All dryers are symmetrical from
this perspective. Outlined in red are the key weld seams that must be inspected from the external
surface. These welds, both horizontal and vertical outline the outer dryer bank as well as the cover
plate between the outer hood vertical plate and the support ring. Additional red lines represent the
outside projected location where the stiffener plates are welded to the outer hood vertical plate.
Inspectlon locations also include outer plenum end plates and inner hood vertical weld seams for
BWR/4-and BWR/S plants with 1/8 inch thick hood plates on the inner banks. The location shown is
the region where these thinner hood plates are attached to the stiffeners. All of these locations are
considered as relative high stress locations. The man-way welds (on one side) are also. shown as
locatlons requiring inspection. : -

Tie Bar Inspections

In addition to the outer bank and interior bracket locations, tie bars also require inspection. Figure C-
11 provides a schematic of the tie bar locations joining the tops of each set of banks. In that the
attachment of the tie bars may have employed high heat input welds, the inspection should also
include the entire welded region to assess the presence of IGSCC on the bank top plate. This region
is adjacent to the region shown in red around the end of the inner bank tie bars.’
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Inspections Based on Field Experience

Cracking has been detected in the end panels in later design dryers Therefore, these additional weld
seams associated with the outer side of the inner banks should also be inspected in that this represents
a steam path through the dryer. These areas are shown in green in Figure C-11. Cracking has been
observed in these locations in dryers of this design. The other locations of interest are primarily
associated with IGSCC in drain channels (refer to SIL No. 474 “Steam Dryer Drain Channel
"Cracking” issued October 26, 1988) and hﬂmg rod attachments.
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Figure C-3; Weld layout for interior of outer banks (Square Hood Dryer) -

The brackets shown only exist in those plants where they were part of the
original design and were not removed as part of dryer modifications.
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Fxgure C-4: Weld Rollout — Inner banks with internal brackets’ (Square Hood Dryer)

The brackets shown only exist in those plants where they were part of the
_original design and were not removed as part of dryer modifications.
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Figure C-5: nyer Brace Detail (Square Hood Dryer)
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Figure C-6: Inspection Locations: Tie Bars and Steam Dam Inspections (Square Hood Dry-er)
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Figure C-7: Drain Channel Locations (Square Hood Dryer)
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Figure C-9: Inspection Locations (Slanted Hood Dryer)
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Appendix D

Monitoring Guidelines

Appllcablhty

In general, it is good practice to have access to as much performance data as practlcable in order to
make informed operational decisions. Therefore, GE recommends that all BWRs implement the
moisture carryover and operational response guidance described here. However, plants that have
sufficient baseline data and operating experience may elect to consider a less stringent momtonng

program.

Backgrcund

A moisture carryover greater than 0.1% at the licensed power level is an indication of potential steam
dryer damage, unless a higher threshold is established. A higher threshold may be warranted for a
 BWR with an unmodified square dryer hood (i.e., no addition of perforated plates) and/or operatmg

‘with MELLLA+ at off—rated core flow,

If plants are reportmg measured moisture canyover values of “less than” a value because of inability -
to measure Na-24 in the condensed steam sample and the “less than” value is greater than 0.025%,
then the moisture carryOVer measurement process should bt modified to reduce the minimum
detectable threshold (preferably such that “less than” value# are never reported). Without quantitative
data, the plant staff will be unable to develop operational recommendanons based on statistically

valid moisture carryover and other plant data. _ \
BWR moisture carryover may be impacted by: (1) reactor power level, (2) core flow and power
distributions, (3) core inlet subcoolmg (which is related to final Feedwater temperature), and (4)
reactor water level. _
Moisture carryover is very sensitive to power level. Therefore, data should be collected durihg
steady state operations at the highest possible power levels.
Moisture carryover has increased in cases where steam flow is 1ncreased towards the center of the
core. .
Moisture carryover has increased in cases where core 1nlet sub-coolmg is decreased (i.e. ﬁnal
Feedwater temperature is increased).
" Moisture carryover has increased in cases where reactor water level is increased (due to degraded
separator performance)

Note that the standard deviation of moisture carryover measurements is not expected to change
significantly following power distribution changes. However, if a significant condenser tube leak
occurs, then the standard deviation of moisture carryover measurements may change significantly due
to the resulting increased Na-24 concentrations. -

Plants are recommended t0 accurately determine the flow distribution between individual stearn lines.
If significant steam dryer damage occurs, steam line flow distribution changes may result.

It may be helpful to have pressure data at each main steam flow element (venturi) to better understand
- the pressure drops and possible pressure changes due to moisture content changes in the steam line
flow. This pressure data would have been beneficial at Quad Cities to help identify the ﬂow b]ockage
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upstream of the flow element following significant steam dryer damage. Note that flow element
performance calculations are based on the RPV steam dome pressure.

An increased feed-to-steam mismatch (i.c., total Feedwater flow plus CRD flow minus total steam
ﬂow, with reactor water level constant) may validate an increase in moisture carryover. Plant
lication has confirmed this correlation exists when the initial moisture carryover value is low
~0 01%), however the corrélation showed significant scatter at higher initial moisture carryover
values (0.04% to-0.10%).

Baseline Data ‘
T — NOTE

Data should be collected during steady state operations at the hi'gheét possible power levels.

Moisture Carryover

Measure moisture carryo(zer daily to obtain at least five (5) measurements.

Statistically evaluate the moisture carryover data (e.g., determine the mean and standard deviation for
the data) to determine if there is a significant increasing trend. Qualitatively review the data to
ascertain if there is a significant 1ncreaL1ng trend. If there is an increasing trend. in moisture
carryoVver, review the changes in p]ant operanonal parameters to determine if there is an operational
basis for the trend. :

If an unexplained increasing trend is evident, then collect additional moisture ca’rr'ydver data with
consideration for increasing the measurement frequency (e g from ‘once per day” to “once per-
12 hours”). . . :

If an unexplained increasing trend is not evident, then begin collecting periodic data for moisture
caIryover. : ' '

Plant Operationa] Parameters

NOTE

Most plant operational data is avarlab]e from the process computer, Wthh can normally be input
into an Excel spread sheet for evaluation and storage.

The following parameters should be measured under the same (or similar) plant conditions that
- existed during collection of moisture carryover baseline data:

Reactor power (MWt)

Core flow (Mlb/hr)

Core inlet sub-coolirtg (deg F)

Reactor water level, average of at least 1000 data points over e one to three hour time period.

Individual main steam line flows (MIb/hr), average of at least 1000 data points over a one to three
hour time period. Include pressure data at each MSL flow element (v enturi), if available.

-~
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Total Feedwater flow (Mlb/hr), average of at ]east 1000 data points over a one to three hour txme
penod

CRD flow (MIb/hr)
Periodic Data and Operational Response o \

. NOTE
Data should be collected durmg steady state’ operatlons at the hlghest possxble power levels

Ifa mmsture carryover measurement is suspect (e.g., less than “mean minus 2- sigma”), then repeat
the moisture carryover measurement to verify sampling and analysis were performed correctly.
Consider eliminating data shown to be incorrect/invalid.

Moisture carryover s should be momtored weekly : o

| Statlstlcally evaluate-the -moisture. carryover data and qualitatively determine if there is'a sxgmﬁcant
increasing trend that cannot be explained by changes in plant operatlonal parameters.

If an unexplained 1ncreasmg ‘trend is evident, then collept additional moisture ‘carryover data w1th '
consideration for 1ncreasmg the measurement frequency (e:g., from “once per week™ to “once per
day™). | | \ | |

If the latest moisture carryover measurement is greater tfuan_ “mean plus 2-sigma” and this

increase cannot be explained by changes in plant operational parameters, then obtain a complete
set of data for the plant operational parameters (identified above). Compare the current plant
operational data with the baseline data'to explain the increased moisture carryover (i.., is there

steam dryer damage or not).
If an increase in moisture carryover occurs immediately following a rod swap, additional

moisture carryover data should be obtained to assure that an increasing trend does not exist. Note
that occurrence of steam dryer damage immediately following a rod swap would be highly

unlikely.
If the increasing trend of moisture carryover cannot be explamed by evaluatlon of the plant
operational data, then initiate plant-specific contingency plans for potential steam dryer damage
If the evaluation of plant data confirms that significant steam dryer damage has most likely
occurred, then initiate a plant shutdown. -

If there are no statistically significant changes in moisture carryover for an operating cycle, then

decreasing the moisture carryover measurement frequency (e.g., from “once per week” to “once per
month”) may be considered, provided the hrghest operating power level is not significantly mcreased
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John Marshall, Esq.
Nancy Malmquist, Esq.
- Downs Rachlin Martin PLLC .

P.O.Box 99 _ _
St. Johnsbury, VT 05819-0099

" Re: D_dcket 71_95 - DPS Responses to Discqvéry - Partial Production
Dear John and Nancy:

I enclose herewith a partial production in response to the discovery requests served by Entergy n -
_thIS docket on July 14 2006. . .

The response to. questlon 8 indicates that a privilege log will be forthcoming. Iplan to producéj
that to you on Monday, July 24. At that time, I will also either provide you with any
supplemental responsive matenals I have located or 1 w111 write to adv15e that the production is |

complete.

Should you have any questions, please feel free to contact me upon my return to the ofﬁce on
Monday, July 24, 2006. -

_écial Couhsel

Enclosures

. cc: Attached Service List

NRC 50-271-LR

ASLBP 06-849-03-LR
DPS-2
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N
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Department of Public Service's Responses to

Docket No. 7195

)

Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc )

First Set of Informatlon Requests

1. Please identify and produce all documents reviewed or relied upon for information

relating to Quad Cities and Dresden steam dryer problems, repairS, or replacements in

cormection with Mr. Sherman’s Direct Testimony dated June 21, 2006.

ANSWER:

The following attached documents in my possession are responsive to the request:

Attachment 1-1

Attachment 1-2

Attachment 1-3
Attachment 1-4

Attachment 1-5
Attachment 1-6

Attachment 1-7

» SECY-06-0136'.

|
SECY-05-0098 |

SECY-04-0104 ,

Quad Cities’ new steam dryers project, Nuclear News, October

2005

Snap, Crackel, & Pop: The BWR Power Uprate Experiment, Union

- of Concerned Scientists, July 9,2004

Extended Power Uprate Licensing Challenges shdes from Exelon
presentation at the Regulatory Information Corniference 2004

NRC Preliminaty Notification, PNO-TII-06-010, Cracking
Identified in Unit 2 Steam Dryer, April 7, 2006

Person Responsible for Response: Wiblliam_ K. Sherman, Department of Public Service

Date:

July 20, 2006
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: _ Department of Public Service's Responses to _
 Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc.’s
' First Set of Information Requests

2. | Please i'_de_ntify and produce all documents you rerewed relating to fatigue cracking of

steam dryers other than those at Quad Cities, Dresden or Vermont Yankee.

ANSWER:

~ Please see Attachment 1-2, provided in response ,to‘Req.uest No..1 above.-
. . . : ) X

|

\

'Person Responsible for Responéé: William_I\(. Sherman, Department of Public Service

Date: | . July20,2006
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Department of Public Service's Responses to
Entergy Nu clear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc.’s
First Set of Information Requests

3. Reference Mr. Sherman’s Direct Testimony dated June 21, 2006, beginning at page 6,
line 4. Please identify and produce all documents you reviewed relating to cracks

discovered in Vermont Yankee’s steam dryer.

" ANSWER:

The following attached documents are rééponsive to-the request:

| Attachment 3:1- . Vermont Yankeé has m ore cracks; probe demanded, Rutland

- Herald, November 11,2005, | |
. - Attachment 3-2 | 62 ‘cracks found at Vt. Yankee, Brattleboro Reform’er, November
11, 2005. ‘

Attachment 3-3 Mofe cracks found in Vermont Yankee dryer, Vermont Guardian,

| | November 10, 2005. | o |
Attachment 3-4 Congressional Letter (Jeffords, Leahy, Sanders, Olver) to NRC,

November 10, 2005.

Person Responsible for Response: ~ William K. Sherman, Department of Public Service |

Date: o July 20, 2006
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Department of Pubhc Service's Responses to
‘ Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc.’s
First Set of Information Requests _

4. Reference Mr. Sherman’s Direct Testimony dated June 21, 2006, beginnin:g.at' page 6,
line 16. Please identify and produce all documents relied upon for the assertion that

“[t]he__Quad Cities and Dresden experience is applicable to Vermont Yankee.”

ANSWER: |
The followiﬁg attached documents are responsive to the request:
Attachmen_t 4-1 NRC Summary é)f J uly 21 and 22, 2004 Meeting for Vermont
| : - Yankee steam dr&rer September 2, 2004
Attachment 4-2 » NRC Summary o\f July 25, 2003 meeting with GE regarding steam

dryer failures, September 15, 2003

Person Responsible fdr Response: ~ William K. Sherman, Department of Public Service

Date: |  July 20, 2006
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Department of Public Servnce s Responses to
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc s
First Set of Informatlon Requests

5. Reference Mr. Sherman’s Dlrect Testlmony dated June 21, 2006, at page 6, footnote 1.
Please 1dent1fy and produce all documents rehed upon for the assertion that ¢ [1]t is even

possible that Vermont Yankee’s smaller size could exacerbate the problem.”

' ANSWER:

- "There are no documents responsive to this request.. -

Person Responsible for Response: . Wil]iam K. Sherman, Department of Public Ser\}ice '

Date: - July 20, 2006
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Department of Public Service's Responses to
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc s
First Set of Informatlon Requests

6. Reference Mr. Sherman’s Direct Testimony dated J une 21, 2006, beginning at page 9,
line 5. Please identify and produce all documents relied upon for the assertion that the
only basis for NRC acceptance of the steam dryers in power uprate COI‘]dlthl’lS was the

added mstrumentatron and the power ascension tests.”

 ANSWER: |
Inmy Dlrect Testlmony dated June 21 2006, 1 spemﬁcally rely on Exhibits DPS-
'WKS 2 and -3 for the statement that NRC acceptance of the steam dryers in power uprate ) '

' condmons was based on the added mstrumentatmn and the power ascension tests. The fol]owmg '

addrtrona] attached documents are responsrve to the request:

Attachment 6-1 | NRC letter to Entergy (Dyer to Kansler), Vermont Yankee Nuclear
Power Station - Extended Power Uprate Review Schedule and
License Conditions, October 12, 2005 _
- Attachment 6-2} o _.NRC letter to Entergy (Enni s to Kansler), Vermont Yankee Nuclear

Power Station - Issuance of Amendment Re; Extended Power ‘

Uprate, March 2, 2006

Person Responsib]e for Response: - William K. Sherman, Department of Public:Service _

Date: . : July 20, 2006
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Departhgnt of Public Service's Responses to O
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc.’s
o ~ First Set of Information Requests

7. . Reference Mr. Sherman’s Direct Testimony dated June 21, 2006, beginning at page 11,
line 6. Please identify and produce all documents relied upon for the assertion that the

“NRC was satisfied that catastrophié failure of the steam dryer would not occur.”

- ANSWER:

The following attached documents are responsive to the request:
: ‘ o

© Attachment 7-1 Stajf Technical Basis for .Continued Power Ascension of
o Vermon% Yd;1kee Nucleaf Power Station up to 110%
_ Original Licensed Thermal Power, April 5, 2006
Attachment 7-2. | Staff T ec\l1hical Basis Jor Continued Power Ascension of
Vermont Yanke"ev Nuclear Power Statioﬁ up to 115%
Original Licensed Thermal Power, April 28, 2006
Attachment 7-3 . Staff Technical Basis for Continued Powér Ascension of
Vermont Yankee Nuclear Power Station to Full VExtgned
Power Uprate Conditoins of 120% Original Licensed
| Thermal Power, Tune 20, 2006
Attachment 7-4 - NRC Letter to the Vermont Public Service Board (Diaz to‘
| " Dworkin), May 4, 2004

In addition, Attachment 8-4, provided in response to Request No. 8, is responsive

to this request.

Person Responsible for Response: ~ William K. Sherman, Department of Public Service

Date: July 20, 2006
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. . ) . ©
Department of Public Service' s Responses to :
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc.’s
F irst Set of Information Requests

8. Reference Mr Sherman’s Direct Testimony dated J une 21, 2006, beginning at page 11,
lme 13. Please identify and produce all notes taken by Mr Sherman, or reports,
memoranda or other documents drafted by Mr. Sherman relatmg to Mr. Sherman’s
review of data Entergy provided to the NRC or relating to his participation in technical
conference calls or his site visits during the Vennont Yankee Power Ascension Test.

o

OBJE‘CTIVON (BY COUNSEL): The Depa',‘rtment objects id this question to the éxtent that -

it seeks disclosure and production of privileged informa_tion. A privilege log will be -

. provided on or before July 24, 2006. _ | \\ | -

Subject to this objection the.Department responds as follows:’

iThe.following are notes taken or reports, memoranda or other docnments which I
: drafted relating to my review of data Entergy provided to the NRC or relatmg to my

' partmpatlon in technical conference calls or site visits during the Vermont Yankee Power

Ascension Test:

Attachment 8-1 W. Sherman, handwﬁtten notes from site, March 6, 2006 - May5,
| | 2006. B B
Attachment 8-2 Email (Sherman to Ennis), Re: VY Power Ascefzsion, March 31,
2006 | | |
Attachment 8-3 Email string, Steam dryer dato'inethodology (McElwee to

Sherman; Nichols to McElwee; McElwee to Nichols; Sherman to
| McElwee; Sherman to Ennié), May 1, 2006. |
Attachment 8-4 Email (Sherman to Ennis), Steam dryer question, May 1, 2006
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Department of Public Service's Responses to :
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc.’s
First Set of Information Requests .

Attachment 8-5 Handwritten notes by W. Sherman, Steam Dryer Meeting, 6-15-06
Attachment 8-6 Email (Sheﬁnan to McElwee), questions re: Rbetti preseﬁ‘tatiOn,
June 19, 2006 | ‘

Person Responsible for Response: -~ William K. Sherman, Department of Public Service -

Date: - ' July 20, 2006
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Department of Public Service's Responses to _
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc’s -
Flrst Set of Informatlon Requests ’

9. Reference Mr. Sherman’s Direct T.estimony dated June 21, 2006, beginning at page 14,‘

| llinle 33. Pléase identify and produce all documents relied upon for assertion that the
“ori ginal limit curves presented in the initial power ascension test plan (Exhibit DPS-

. WKS- 4) carried the expectation that steam line/steam dryer phenomena were sufﬁCIently
understood ana]ytlcaHy and that the limit curves were conservative.” By way of

| clarification, Entergy VY is here requesting documents.that demonstrate that the initial

© power ascension test plan “carried the expectation” indicated.

ANSWER: |
T Please see Attachments 8-5 and 8-6, which are responsive to the request. In

addition, the following document is responsiVe to-the request:

Attachmentb 9-1 'Enter_gy News Re]ease'z Update: Vermont Yankee Power Increase '
' Program Now at First Plateau, March 8, 2006 ‘ '

Person Respionsible-‘for Response: William‘ K. Sherman, Departrnent of Public Service

Date: g . July 20, 2006
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Department of Pubhc Service's Responses to -
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc s

First Set of Informatlon Requests

10.  Reference Mr. Sherman’s Direct Testimony déted June 21, 2006,‘beg'inning at page 16,
line 17. Please identify and produce all documents relied up.on for the assertion that
“[p']art-of NRC’s conclusion of reasonable assurance that [the] steam dryer will meet
safety 'requirerr_lents is that cracking can be d‘eteéted by increases in moisture carryover,

“and thé plant power can ,b_e'reduced toa known', safe powef level until the s'team dryer can

be evaluated and repairéd.” S o .

. : ‘ [
The following document is responsive to the request:

~ . o
Attachment 10-1 NRC letter to BWR Owners Group (Wang to Putnam), Boiling

ANSWER:

Water Reactor Steam D?yer In{egrity, September 26, 2003
In 'additioﬁ, Attachments 6-1 and 6-2 are responsive to this request. :

Person Responsible for Response: ~ William K. Sherman, Department of Public Service

Date: : July 20, 2006
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Department of Public Service's Responses to
Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations;, Inc.’s
First Set of Informatlon Requests ’ c

~ 11.  Reference Mr. Sherman’s Direct Testimony dated June 21, 2006, beginning at page 17;
line 1. Please identify and produce all documents relied upbn for the assertion that “NRC

relies upon the possibility of a derate in its safety determination.”.
ANSWER:

There are no documents responsive to this request.

Person Responsible for Response: ~ William K. Sherman, Department of Public Service

Date: o July 20, 2006
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'Department of Public Serv1ce s Responses to ©

Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operations, Inc.’s
Flrst Set of Information Requests .

12, Reference Mr. Shermvan_’s Direct Testirhoﬁy dated June 21, 2006, beginning af page 18,
line 8, and Exh’ib‘it DP,S-WKS-?. Please idéntify and produce the “current -powef price

fofecasis” source documents used for calculations in Exhibit DPS-WKS-7.
' ANSWER:
The following document is-responsive o this request: - '

Attachment 12-1 - - NEPOOL Quote Sheet fPr January 13, 2006
o \

Person Responsiblé for Résponse: William Sherman, Department of Public Service

" Date: . July 20, 2006
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Department of Public Service's Responses to
_ Entergy Nuclear Vermont Yankee, LLC. And Entergy Nuclear Operatlons, Inc s
First Set of Information' Requests

13.  To the extent not already provided in response to ihe requests above or already provided
| as Exhibits to Mr. Sherman’s Direct Testimony, please identify and produce copies of any

and all other documents rehed upon by Mr. Sherman in drafting the opmlons presented in’

 his Direct Testlmony

ANSWER: - _ .
The fo]iowin’g documenfs are responsive to the request:
. ‘ .
Attachment 13-1 Entergy letter to lL!'RC Information Regarding Steam Dryer '
: Momtormg and FIV Effects, February 26, 2006
_ Aftachrheht 13-2 Entergy letter to NRC, Revzszon 1 to Steam Dryer Monztormg Plan,
| : ' March 26, 2006 _
Attachment 13-3  Entergy letter to NRC, Revision 2 to Steam Dryer Monitoring Plan,
B April 20, 2006 | o - |
__ Attachment 13-4 | Entergy letter to NRC, Revision 3 to Steam Dryer Monttormg Plan, |
© May 4, 2006 | |
Attachment 13-5 Entergy letter to Department of Public Service (McElwee to
" Sherman), May 17,2006
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In addition, I viewed various documénts:at the Vermont Yankee site related to the
| results of the power ascension tests. Ido not have ziccesé to copies of these documents to
. produce in response to this request as I have not rémpved these documenfs‘for copying from the
“site in accordance with the Memorandum of Understanding on Cooperation, Notification and 3
- Access Between Entergy Nuclear Vermont Yankee LLC and Vermont Department of Public |
Service for the Vermont Yankee Nuclear Power Station (the “Inspection MOU”), dated J uly 30,

2002.

Person Responsible for Response: ~ William K. Sherman, Department of Public Service

Date: , " July 20, 2006
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VERMONT DEPARTMENT OF PUBLIC SERVICE

., WMM

William Sherman

S‘u‘bscrib.ed and sworn before me this 24" day of July, 2006: -

' Notary Public _ }
T ' My commission expires FebruaryVIO, 2007

cc: Attached Service List



POLICY ISSUE

'INFORMATION
June 9. 2006 Lo o ' SECY-06-0136
~ FOR: ~ The Commissioners
FROM: - Luis A Reyes’ | '

Executive Drrector for Operatrons

SUBJECT: - STATUS REPORT ON POWER UPRATES
. |
wm& . I

This paper summarizes the power uprate prog‘ram accomplrshments and challenges since the
last update in SECY-05-0098, dated June 2, 2005. This paper does not address any new -
commitments or resources.

: BACKGROUND:

The staff provides the Commission an annual update of significant power uprate activities in
accordance with a staff requirements memorandum dated February 8, 2002 (SRM M020129)

DISCUSSION:

Since the last update, the staff has approved 4 plant-specific power uprates. The staff is
currently reviewing 9 power uprates. Over the next 5 years, licensees are expected to submit
an additional 23 power uprate applrcatrons The enclosed status report provides detailed

_information on the power uprates approved since June 2, 2005, applications under review,

applications expected in the future, accomplishments, operatmg expenence program
performance and interactions with stakeholders

CONTACT: Thomas W. Alexion
(301) 415-1326

Docket No. 7195
Attachment 1-1
9 Pages
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The staff is continuing to develop process improvements based on lessons learned from
completed reviews and operating experience reviews. The process improvements include more
detailed reviews of certain technical issues and some efficiency improvements. The technical
issues include power uprate testing programs, flow-induced vibration issues, and reactor
systems calculative techniques and methods.. These more detailed reviews have resulted in an
increase in the planned resources for an extended power uprate (EPU) review from 3,900 hours
to 5,000 hours.” These resources are budgeted through Fiscal Year 2008. Regarding efficiency -
improvements, the staff has implemented more rigorous acceptance reviews for power uprate
applications and the staff will, on a pilot basis, conduct more extensive audits to improve the

. review efficiency. Details of the program accomplishments and improvements are described in :

the enclosure.

With the exceptlon of the Vermont Yankee revxew the 4 plant-specific power uprate reviews.
were completed within the established resource and timeliness goals. The Vermont Yankee
review required additional time and resources to allow a thorough review of key technical issues
associated with safe operatlon at the new power level. The review of the key technical issues
discussed above took longer than expected for the staff and licensee to come to resolution on
these issues. The review involved several rounds of RAls and over 40 supplemental submittals
. by the licensee. Ultimately, license condltlons were used to resolve the remaining key issues.
To correct this in the future, the staff will utlllze more and earlier management involvement in the
decision-making process, including con&deraﬂon of license condmons to resolve key issues

earlier in the review process.
\

The staff formed a Special Inspection Team to evaluate the licensee’s response to significant
degradation of the electromatic relief valves at the Quad Cities units from EPU operation, and
reviewed modifications at Quad Cities Unit 2'in spring 2006 to eliminate the source of
flow-induced vibration and acoustic pressure pulses in the main steam lines during EPU
operation. Additionally, the staff monitored the power ascension at Vermont Yankee following
issuance of the EPU license amendment on March 2, 2006, and met with the vendors of
ultrasonic flow meters used for measurement uncertainty recapture power uprates to discuss
issues related to small differences in power level indications at some plants. The staff is
evaluatmg the need to modify guidance to address the operating experience.

COORDINATION:

The Office of the General Counsel reviewed this report and has no legal objection.

IRA/
Luis A, Reyee

Executive Director
for Operations

Enclosure: Power Uprate Prpgram Status Report’



- Power Uprate Program Status Répdrt
June 2006

Power uprates are categorized based on the magnitude of the power increase and the methods
used to achieve the increase. Measurement uncertainty recapture (MUR) power uprates result '
in power level increases that are less than 2.percent and are achieved by implementing
enhanced techniques for calculating reactor power. Stretch power uprates (SPUs) typically
result in power level increases that are up to 7 percent and generally do not involve major plant
- modifications. Extended power uprates (EPUs) result in power level increases that are greater
than SPUs and usually require significant modifications to major plant equipment. The Nuclear
Regulatory Commission has approved EPUs for i increases as hlgh as 20 percent.

Power Uprates Approved Smce June 2005

Power uprates approved since June 2, 2005, have added an additional 608 megawatts thermal
(MW1) or approximately 203 megawatts electric (MWe) to the Nation’s electric generating
capacity. This brings the total number of power uprates approved since 1977 to 109, resulting
in a combined increase of about 13,858 MWt or 4,619 MWe to the Natlon s electnc .generating

ca pacnty

" Palo Verde 1 29 114 07/09/2004 11/16/2005 | SPU
2 Palo Verde 3 2.9 : 114 07/09/2004 11/16/2005 | SPU
3 | Vermont Yankee 20 319 09/10/2003 03/02/2006 .EPU
4 Seabrook ' 1>.7' 61 09/22/2005 | 05/22/2006 | MUR

On March 2, 2006, the staff completed its review of the Vermont Yankee EPU application and |
approved the 20 percent power uprate.” The licensee reached 120 percent of original licensed
thermal power (the full EPU) on May 5, 2006, and successfully conducted a planned ™
condensate pump trip test on May 8, 2006. Details on program performance versus
established goals for these approved power uprates are presented later in this enclosure.

Power Uprate Appllcatlons Currentlv Under Staff Review

Power uprates currently under 1 review could add an addmonal 2420 MWt or 807 MWe to the
Nation’s electric generatmg capaCIty if approved o .

Browns Ferry 2 ' 06/25/2004 Spring 2007 -
2 | Browns Ferry 3 15 494 06/25/2004 | Spring 2007 . | EPU

-1- o - Enclosure



‘06/28/2004

Spring 2007

'3 | Browns Ferry 1 -20 659 EPU
4 | Beaver Valley 1 211 10/04/2004 07/18/2006 EPU
5 | Beaver Valley 2 211 10/04/2004 | = 07/18/2006 'EPU
6 | calvert Cliffs 1 1.3 37 01/31/2005 12/31/2006 MUR
7 | Calvert Cliffs 2 1.3 37 {01/31/2005 | ' 12/31/2006 MUR
8 | Fort Calhoun 1.5 22 03/31/2005 12/31/2006 MUR
9 ~Ginna 17 255 07/07/2005

Expected Power Uprate Apphcaﬂons

08/23/2006

EPU

The followmg table descnbmg mtended future license amendment appllcatlons is the result of a

~ survey of all licensees conducted in March 2006 and information obtained since the survey.

12006 4 \ 0 3 1470 490
2007 6 - 5 1 0. 431 144
2008 0 0 0 0 0 0
2009 10 2. '3 5 1792 597
2010 2 2 0 0 76 25
2011 1 1 0 0 26 9 -

" Accomplishments Since June 2, 2005 .

Approved' four plant-specific power uprates: one MUR power uprate (Seabrook), twb
SPUs (Palo Verde Units 1 and 3) and an EPU (Vermont Yankee). An adjudicatory

proceedmg is currently in progress on'the Vermont Yankee EPU; hearlngs are expected

to be heid in September-October 20086. :
Issued an acceptance review letter for the Ginna power uprate apphcatlon

Units 1 and 2 in May 2005 and the return of those units to EPU operation.

" Monitored the installation of new steam dryers with an improved design at-Quad Cities




Performed additional reviews of and conducted publlc meetings on, the Exelon _

Generating Company, LLC (Exelon) evaluations of the plant data obtained during EPU
operation at Quad Cities to determine the causes of flow-induced vibration (FIV) issues.
Reviewed Exelon’s evaluation of the steam dryer cracking identified at Dresden Units 2

~ and 3 in November 2005 and subsequent repair of the steam dryers.

Formed a Special Inspection Team led by Region H1l with NRR assistance in January
2006 to evaluate Exelon’s response to significant degradation of the electromatic rehef
valves (ERVs) at Quad Cities Units 1 and 2 from EPU operation.

Reviewed Exelon’s response to the significant cracking identified in the steam dryer in
Quad Cities Unit 2 during its spring 2006 refueling outage, which the licensee
determined was caused by installation difficulties with the new dryer in May 2005.
Reviewed the modifications performed by Exelon at Quad Cities Unit 2 in spring 2006 to

_eliminate the source of FIV and acoustic pressure pulses in the main steam lines to

reduce vibration of main steam line components and pressure loading on the steam
dryer during EPU operation.

Monitored the power ascension at Vermont Yankee following issuance of the EPU
license amendment on March 2, 2006, and reviewed plant data to evaluate pressure .
loading on the modified steam dryer and vnbratlon of plant components during the power

. ascension process.

Continued to hold discussions regardmg FIV issues with General Electric Nuclear
Energy and the Boiling Water Reactor Owners Group.

Met with Westinghouse and Caidon, the vendors of ultrasonic flow meters used for MUR
power uprates, to discuss issues related to small differences in power level indications
at some plants.

Presented information on the Vermont Yankee, Ginna, and Beaver Valley Units 1 and 2
EPU applications to the Advisory Committee on Reactor Safeguards (ACRS) and the
ACRS Subcommittee on Power Uprates.

Performed acceptance reviews of the EPU appllcatlons for Hope Creek and -

" Susquehanna Units 1 and 2 and determined that the information provided was .
_insufficient to demonstrate that the structural integrity of the steam dryers would be

maintained during EPU operation.

Briefed the Mexican regulator, the Japanese regulator, and a group of Young Swedish
Nuclear Professronals on the Nuclear Regulator Commission’s (NRC's) power uprate
program.

Presented information on NRC's power uprate program at regulatory mformatlon
exchange meetings in Taiwan and Korea.

Supported interviews by World Watch and the Ch/cago Tribune that included questnons
on NRC's power uprate program.

Provided comprehensive power uprate review guidance in all aspects of power uprate
reviews to NRC's plant project managers.

Briefed the ACRS on the staff's proposed final version of Standard Review Plan
Section 14.2.1, "Generic Guidelines for Extended Power Uprate Testing Programs.”
Responded to Congressional questions on power uprates. . ,

Operating Experience Related to Power Uprates

There have been several FIV issues warranting staff attention. In May 2005, the licensee
installed new steam dryers in Quad Cities Units 1 and 2 with an improved design to increase
their structural capability for EPU operation. The steam dryer in Quad Cities Unit 2 was
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instrumented with pressure, strain, and acceleration sensors to collect data during the power

' ascensron and EPU operation to determine actual steam dryer loading and to validate an
acoustic analysis method that uses main steam line strain gage data as input in calculating, -

stress in the steam dryer during plant operation. The staff monitored the return to EPU -

operation of the Quad Cities units following replacement of the steam dryers. The staff has

been reviewing the data collected at the Quad Cities units and the startup test reports prepared
by the licensee and has conducted several public meetings with the licensee to discuss the _
.steam dryer loads at EPU conditions. The staff is currently reviewing the licensee's response to
several remaining issues regarding the steam dryer stress analysis and its uncertainty

" assumptions.submitted on December 22, 2005. Durrng EPU operation at Quad Cities Units 1
and 2, the licensee discovered significant degradation of the ERVs at those units in late
December 2005 and early January 2006. The licensee shut down the Quad Cities units to -
repair the ERVs and restarted the units with operation up to pre-EPU power levels. In response
to the discovery of the ERV degradation, NRC sent a Special Inspection. Team to Quad Cities in .
January 2006 where the staff found several weaknesses in the licensee’s actions to ensure the
capability of the ERVs for EPU conditions. The licensee’s evaluation of the ERV degradation
under EPU conditions determined that the degradation was due to the failure to address the
source’of the vibrations at the Quad»Cities units over the last several years.

During the sprrng 2006 refuelmg outage at Quad Crtres Unit 2, the licensee dlscovered a
significant crack in the skirt region of the steam dryer. The licensee determined that the
cracking was the result of fatigue failure during EPU operation due to overstressing of the skirt
during installation difficulties in May 2005. The licensee also conducted modifications to the
safety and relief valves branch lines from the main steam lines at Quad Cities Unit 2 to reduce
'the acoustic pressure fluctuations that are causing significant steam dryer loading and main
steam line component vibration. Upon restart of Quad Cities Unit 2 in April 2006, the licensee
found that the main steam line strain gage instrumentation indicated acoustic pressure '
fluctuations during a brief test period at EPU conditions to be below the levels measured at
EPU conditions. The licensee shut down Quad Cities Unit.1 in May 2006 to install similar
modifications in its steam lines and to inspect the steam dryer. The licensee found minimal
indications on the Quad Cities Unit 1 steam dryer which confirmed the analysis of the steam
dryer cracking found at Quad Cities- Unit 2 earlier this year. As a result, the licensee returned
Quad Cities Unit 2 to EPU operation. Following the steam line modifications in

Quad Cities Unit 1, the licensee restarted that unit and returned it to EPU operation. The NRC
staff will evaluate the Quad Cities plant data, analysis, and inspection results to determine
whether any safety concerns exist with the long-term EPU operation of those units.

“In previous years, the steam dryers at Dresden Units 2.and 3 were modified to increase their
structural capability for EPU operation. These plants had operated for several years at the EPU
levels with the modified steam dryers without significant damage. However, cracking was found

~in November 2005 in Unit 2 and later in Unit 3. The licensee repaired the cracks and.installed

additional modifications to the steam dryers in the Dresden units. The licensee plans to replace
the dryers during the fall 2006 (Unit 3) and the fall 2007 (Unit 2). :

in preparing a safety evaluation for the EPU license amendment request for Vermont Yankee,
the staff reviewed the licensee's modifications and analysis of the Vermont Yankee steam dryer
and the plans for monitoring plant instrumentation to assess steam dryer loads and FIV during
power ascension.and EPU operation. The staff accepted the licensee's analysis of potential
adverse flow effects for EPU operation with specific license conditions and a regulatory
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commitment for monitoring plant instrumentation dunng power ascension. In March 2006
following issuance of the EPU license amendment, the licensee initiated a slow and déliberate
power ascension at Vermont Yankee. The plant reached administrative limits on main steam
line strain gage measurements at 105 percent, 112.5 percent, and 117.5 percent of original
licensed thermal power (OLTP). The licensee also reached an administrative limit at

117.5 percent of OLTP for moisture carryover efficiency of the steam dryer.. The staff reviewed
the plant data for each power ascension step and the licensee’s analysis of the stress on the
steam dryer and specific reassessments of the administrative limits.” The staff also reviewed
the plant data for vibration and the results from walkdown inspections conducted by the
licensee during the power ascension hold points. The staff will contmue to monitor steam dryer
loads and FIV of plant components at Vermont Yankee.

" The staff is applying the lessons learned from the review of the power uprate flow effects at

- Quad Cities and Dresden to other power uprate applications. For example, the staff determined
that the initial EPU applications submitted by the Hope Creek and Susquehanna Units 1 and 2
‘licensees were insufficient to demonstrate that the steam dryers at those plants were capable
of maintaining their structural integrity at the uprated power levels. The Hope Creek and
Susquehanna Units 1 and 2 licensees are modifying their applications.

Another operating experience issue relates to'abnormalities in ultrasonic flow meter (UFM)
instrumentation. The staff is currently following industry evaluations of a problem at plants
using a UFM of the type used for MUR power uprates. This problem has led to unexpected but
small differences in power level indications at some plants. The staff is currently completing its
evaluations of pending applications usmg the \j»/estlnghouse Crossflow system wuth the benefit

- of this operating experience.

Program_Performance vs. Establ'ished GQaIs.

The establlshed performance goals are: 6 months and 960 staff-hours for reviewing MUR
power uprate applications, 9 months and 1800 staff-hours for rewewmg SPU applications, and
12 months and 3900 staff-hours for reviewing EPU appllcauons

The‘ staff will continue to ensure that the goal of protection of public health and safety is not
compromised in order to meet these timeliness and resource expenditure goals. To that end,
the staff believes it now needs to increase the resource goal for EPU applications to

5,000 hours to adequately review EPU applications in several areas, including power uprate
testing programs, FIV issues, and reactor systems calculative techniques and methods. These
resources are budgeted through Fiscal Year 2008. It should be noted that individual
applications may require more or less review time depending on the nature of the technical
-issues; for example, the staff's review of the Vermont Yankee EPU involved about 11,000 hours
of review (about 10 percent of the 11,000 hours was used in the staff's acceptance review), and_
900 hours for a pilot engineering inspection that touched on several EPU issues.

! These goals do not include the duration of and staff-hours for the staff's
acceptance review, which the staff conducts upon receipt of the mmal
application.
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The timeliness and resource expenditure goals assume that licensees’ submittals are
consistent with established guidelines, do not include other non-power-uprate related requests,
do not involve new or unanticipated significant technical issues, and that licensees respond to
requests for additional information (RAls) within established schedules.  When establishing the -
above goals for the Office of Nuclear Reactor Regulation (NRR) Operating Plan, the staff
recognized that in some cases, licensees’ plans for implementing power uprates exceed the

~ timeliness goals described above. As a result, for the NRR Operating Plan, the staff can meet

its timeliness goals by either completing the reviews according to the numerical goals or by
completmg the reviews in time to support licensees’ proposed implementation schedules (also
known as licensees' need dates), whichever is longer. This flexibility-allows the. staff to utilize
its resources ‘to better support other hlgh -priority activities.

The staff met its timeliness and resource goals for its review of the Seabrook MUR power

uprate as ‘well as the Palo Verde Units 1 and 3 SPUs. The Seabrook MUR power uprate was

approved on May 22, 2006 (which was the licensee’s need date), and the staff charged about
900 hours for its review. The Palo Verde Units 1 and 3 SPU was approved on November 16,
2005 (which was prior to the'licensee’s need date of November 18, 2005), and the staff
charged about 1200 hours for its review. For the Vermont Yankee EPU review, the staff took
about 25 months and charged about 10,000 hours from the completion of NRC's acceptance
review. The timeliness and resource goals were not met. The scheduled review of the
Vermont Yankee EPU was extended-largely due to incomplete submissions by the licensee,
which required greater effort to allow a thorough review of key technical issues associated wnth
safe operation at the new power level, ,

The review involved several rounds of RAIs a\hd over 40 supplemental submittals by the
licensee. Ultimately, license conditions were used to resolve the remaining key issues. To
correct this in the future, the staff will utilize-more and earlier management involvement in the
decision-making process, including consideration of license conditions to resolve key issues

_earlier in the review process. In addition, the staff will conduct, on a pilot basis, more extensive

audits at the plant and/or vendor S|tes to expedite resolutlon of RAls.

For the ongomg EPU reviews of Browns Ferry Unit 1, Browns Ferry Units 2 and 3, and Beaver
Valley Units 1 and 2, the staff expects to meet the timeliness goals of 12 months after the
staff's acceptance review or the licensee’s need date; however, these applications needed
substantial supplementation to pass their acceptance reviews, which took over 9 months in

~each case. To correct this situation, the staff is how conducting more thorough and rigorous
‘acceptance reviews of power uprate applications. Any significant area not addressed with

sufficient completeness to allow the staff to proceed with its detailed technical review, may be
treated as a basis for not accepting the application. This staff position was illustrated with the

'Hope Creek and Susquehanna Units 1 and 2 applications that were withdrawn by the licensees

on February 10 and May 18, 2006, respectively, after the staff determined that the applications
were insufficient to demonstrate that the structural integrity of the steam dryers would be
maintained during EPU operation. In addition, the Susquehanna application did not adequately

© address several plant systems areas.

For the Ft. Calhoun and Calvert Cliffs Units 1 and 2 MUR power uprate reviews, the NRC staff

 issued acceptance letters on May 12 and March 18, 2005, respectively. However, these

reviews did not meet the 6-month timeliness goal because subsequent to the issuance of the
acceptance letters, the staff determined that the NRC-approved methodologies for feedwater
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flow measurement were not being used by the licensees. (The staff based the 6-month
timeliness goal for MUR power uprates on the use of NRC-approved methodologies.) The staff
may also need to revisit the generic topical report assocuated with these reviews (i.e., the - '
Westinghouse Crossflow system). ‘

lnteraCtiOns with Internal and External Stakeholders

The staff briefed the ACRS Subcommittee on Power Uprates and the ACRS Full Committee in
‘November and December of 2005 for the Vermont Yankee EPU, and in March, April and May of -
2006 for the Ginna and Beaver Valley Units 1 and 2 EPUs. Regarding the Vermont Yankee
EPU, the ACRS had particular interest in the areas of containment overpressure credit, large .
transient tests, times available to perform critical operator actions, margin added to the safety
limit minimum critical power ratio, and the steam dryer monitoring plan during power ascension.
By letter dated January 4, 2006, the ACRS recommended approval of the Vermont Yankee -

EPU.

Regarding the Ginna and Beaver Valley Units 1 and 2 EPUs, the ACRS had pam'cular'lnterest
in the areas of non-loss-of-coolant accident (non-LOCA) events, LOCAs, boron precipitation

' durmg Iong-term coollng following a LOCA, flow-induced vibration, flow accelerated corrosion,
and probabilistic risk assessment. By letters dated May 22, 2006, the ACRS recommended
approval of the Glnna and Beaver Valley Units 1'and 2 EPUs.

For EPU applications, a proposed No Significant Hazards Consideration (NSHC) determlnatlon
will be issued as soon as the staff is able to make this proposed determination. This
determination would most likely be made right after the staff determines that the application

: passes the acceptance review. The reason for noticing future EPU applications with proposed
NSHC determinations is that there has now been enough experience with EPUs (the staff has
approved 14 EPUs to date), such that the staff can now issue a proposed NSHC determmatnon :

when notlcmg the appllcatlon

The staff briefed the Mexican regulator (April 2006), the Japenese regulator (October 2005),
and a group of Young Swedish Nuclear Professionals (October 2005) on NRC's power uprate
program. This briefing focused on the staff's process for reviewing power uprate applications.

The staff presented information on NRC's power uprate program at regulatory mformatlon
exchange meetings in Taiwan and Korea in April 2006. These presentations focused on the
staff's process for reviewing power uprate applications and some of the current technical i Issues:

with power uprates.
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POLICY ISSUE

(Information)

June 2,2005 | | ' SECY-05-0098
"FOR: -  The Commissioners |

EFROM:  Luis A. Reyes
Executive Director for Operatlons /RA/

SUBJECT: ~ STATUS REPORT ON POWER UPRATES

PURPOSE:

To provide the Commission an update on the status of power uprate activities. This
Commission paper summarizes the staff's accomplishments and ghallenges since the last
update in SECY-04-0104, dated June 24, 2004. The staff will continue to keep the Commission
informed of the status of power uprate activities by providing annual status reports and by other
means as appropriate. Status reports on the power uprate program are generated in response
to a staff requirements memorandum dated Fg-:bruary'B, 2002.

SUMMARY: P |

Since the last status update the staff has madla progress in reviewing plant-specific power
uprates, stayed abreast of operating experience with potential effects on power uprate reviews,
continued to monitor performance related to the effectiveness and efficiency measures
-established for power uprate reviews, and continued to look for ways to improve the power
uprate process. Details of the staff's progress are provided in this Commission paper and the
attachments.

CONTACT: John F. Stang, NRR/DLPM
(301) 415-1345
'BACKGROUND:

" Power uprates are categorized according to power increases and the methods used to achieve
- the increase. A MUR power uprate results in a power level increase that is'less than 2 percent
and is achieved by implementing advanced techniques for calculating reactor power. SPUs
usually result in power level increases that are up to 7 percent and generally do not involve
major plant modifications. EPUs result in larger power level increases than SPUs and usually

™

‘Docket No. 7195
Attachment 1-2
16 Pages



. The Commissioners - 2.

require significant modifications to maJor plant equipment. The NRC has approved EPUs for
increases as high as 20 percent. _

This status report is written in response to a staff requirements memorandum date'_d -
February 8, 2002. The staff provided its last update in SECY-04-0104, dated June 24, 2004.
This update summarizes the staff's accomplishments and challenges since the last update.

- To date, the staff has completed the foliowing actions:

approved five plant -specific power uprates (one extended power u'prate (EPU), three
stretch power uprates (SPUs) and one-measurement uncertainty recapture (MUR) .
power uprate),

" issued acceptance review letters for the Indian Point Unit 3, Beaver VaIIey Units 1 and 2,

Browns Ferry Units 1, 2, and 3, Calvert C|IffS Units 1 and 2, and Fort Calhoun power -
uprate applications;

. .eontinued to use Revrew Standard (RS)-001, “Revrew Standard for Extended Power
* Uprates,” for EPU reviews;
" conducted additional reviews of Exelon Generatrng Company, LLC’s (Exelon s)

evaluations of the causes of flow-induced vibration (FIV) issues at Dresden and Quad

Cities;
continued to hold drscussrons regarding FIV issues with Generat Electric Nuclear Energy

' (GENE) and the Boiling Water Reactor Owners Group (BWROG)

met with industry on September 17, 2004, to discuss ongoing ultrasonic flow meters

(UFMs) issues,
performed a pilot engineering mspectron at Vermont Yankee with focus on the power

uprate application;
discussed the approval of the Indian Point Unrts 2 and 3, and Seabrook SPUs with

‘external stakeholders, including Congressional delegates and their staff, through public

meetings and correspondence;

presented information on the Waterford EPU apphcatron {o the Advisory Committee on
Reactor Safeguards (ACRS), and the ACRS Subcommittee -on Thermal- Hydraullc
Phenomena,;

discussed the power uprate program at a panel session during the 2005 NRC
Regulatory Information.Conference (RIC); '

met with the State of New Jersey to discuss EPU reviews;

visited Switzerland and Sweden in June 2004 to discuss the NRC's Power Uprate

Program and gathered information on lessons learned with international. power uprate -

programs;
briefed a Japanese delegation on NRC’s Power Uprate Program; and
provided input on power uprates for the 2005 U.S. National Report for the Conventlon on

Nuclear Safety.

The staff will continue to keep the Commussron informed of the status of power uprate activities
by prowdrng annual status reports and by other means as appropriate.

DISCUSSION:

Power Uprate Applications

Approved Power Uprates
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‘This status update covers power uprates approved since June 24, 2004 (Attachment 1). During
this period, the staff approved power uprates for five nuclear power plant units, resulting in a
combined increase of 735 megawatts thermal (MWt) or approximately 245 megawatts electric
‘ (MWe) ‘This brings the total number of power uprates approved since 1977 to 105, resulting in
‘a combined increase of approximately 13250 MWt or 4417 MWe to the Nation'’s electric

- generating capacity.

Ongoing Reviews of _Powef Uprates

The staff is currently reviewing. power uprates for 11 nuclear power plan‘t units‘ (thre‘e MUR

~ power: uprates, two SPUs, and six EPUs (Attachment 2)). If approved, these power uprates will
g result in 2714 MWt or 905 MWe added to the Nation’s electric generating capacity. The staff ‘
has glven the reVIew of power uprates a high priority, as previously directed by the Commission.

'Expected Power Uprates

In January 20085, the staff surveyed all licensees to obtain mformatlbn on whether they planned
to submit power uprate applications over the next 5 years (Attachment 3). .Based on this survey
and information obtained since the survey, licensees plan to request power uprates for

28 nuclear power plant units over the next 5 years. If approved, these power uprates will result
_in an increase of about 4139 MWt or approximately 1379 MWe. Based on the results of the -
January 2005 survey and the staff's models for\ reviewing power uprates, approximately

24 full-time equivalent staff will be used to review power uprate applications expected over the
next 5 years. These resources are budgeted ahd the staff does not anticipate needing
additional resources for power uprate reviews. :

* Vermont Yankee EPU Review "

On September 10, 2003, Entergy Nuclear Northeast (Entergy) submitted an EPU application for
Vermont Yankee. -Entergy requested a 20-percent (310 MWt) EPU. Some of the technical
issues associated with the power uprate include: (1) steam dryer cracking, (2) FIV issues, (3)
flow-accelerated corrosion, and (4) use of containment overpressure for calculating net posmve
_ suction head for emergency core coolmg system pumps.

The NRC has received numerous stakeholder comments, questions, and concerns regarding
this proposed EPU (from members of t_he public, intervener groups, the State and Congress).
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Based on the public’s interest and the amount of correspondence associated with the Vermont
‘Yankee EPU review, the staff established a communloatlons team and developed a
: commumcatlon plan for Vermont Yankee.

" On August 30, 2004, the Vermont Department of Publlc Service (DPS) and the New England
Coalition (NEC) filed requests for hearings in connection with the proposed EPU. The NRC
established an Atomic Safety Licensing Board (ASLB) panel of three NRC administrative judges
to review the requests. The ASLB found that each of the petitioners has standing to intervene.
Currently, the only contentions that have been admitted by the ASLB and that will be argued
during the hearing are two contentions from DPS related to the use of containment :
overpressure and two contentions from NEC related to large transient testing and the structural
integrity of the cooling towers. The ASLB has not yet set a date for the hearing. The date W||I
be set after the NRC staff provides a revised EPU schedule to the ASLB. :

As dlscussed in the NRC s letter to Entergy dated October 15, 2004, the Vermont Yankee EPU
review schedule is being impacted primarily due to concerns abolt the steam dryer analysis.

On April 5, 2005, Entergy submitted a supplement to the EPU application. This submittal is the
last in a series of supplements to address the concerns in the October 15, 2004, letter. The
NRC staff is currently reviewing these submittals and is reassessing the review schedule. Once
the reassessment is complete, the informatioh will be provided to the ACRS so that the
subcommittee and full committee meeting cah be scheduled. The schedule information will also
" be provided to the ASLB so that adate for the hearing on the proposed EPU can be set as
noted above. The staff will not approve the EPU license amendment until all outstanding
technical issues have been resolved to the staff's satisfaction, to ensure that after approval and
implementation of the EPU an adequate safety margin is maintained. The staff's timeliness goal
of completing the review within one year or by the licensee’s need date of the fall of 2005 likely
will not be met. The staff is making every effort to meet the goal, however the staff will not
sacrifice safety to meet the goal. , ,

operatmq Experlence Related to Power Uprates

Attachment 7 to this memorandum prowdes details about power uprate operatlng experience
issues over the last year

Staff Performance vs. Established Goals

 Established Goals

Maintaining safety remains the staff's highest priority in reviewing power uprate applications and
the staff intends to ensure that safety is maintained. The staff has established performance
goals of 6 months and 960 'staff-hours for reviewing MUR power uprate applications, 9 months
and 1800 staff-hours for reviewing SPU applications, and 12 months and 3900 staff-hours for
reviewing EPU applications. The staff will continue to ensure that the goal of maintaining safety
is not compromised in order to meet these timeliness and resource expenditure goals.

The timeliness and resource expenditure goals assume that licensees’ submittals are consistent
with established guidelines; that licensees’ submittals do not include other non-power ‘



The Commlssmners ‘ ‘ © B

uprate related requests; that licensees’ submittals do not result in substant:ve requests for
additional information (RAls); and that licensees respond to RAls within established schedules.
in establishing the above goals, the staff recognized that in some cases, licensees’ plans for
implementing power uprates are more flexible than the timeliness goals described above. Asa
result, the staff can meet its timeliness goals by either completing the reviews according to the
numerical goals or by completing the reviews in time to support licensees’ proposed

. implementation schedules, whichever is longer. This erX|b|I|ty allows the staff to utilize its
resources to better support other h:gh priority actlvmes .

Staff Performance

Since the staff, at the direction of the Commission, established timeliness and resource

expenditure goals for power uprate reviews, the staff has met the timeliness goals for all power
uprate reviews. Specifically, for the five power uprate applications approved since June 2004,
the Indian Point Units 2 and 3 SPUs were issued within the 9 months goal. The Waterford EPU,
Seabrook SPU and Palisades MUR power uprate were ali approved before the licensees’ need

dates.

However, the staff only met the hourly goal for completing power uprate reviews for 2 of the 5
power uprate applications approved since June 2004. The goal hours were met for the power
uprate reviews of the Palisades MUR (948 hours) and Indian Point Unit 3 SPU (1660 hours).
For the Seabrook (2883 hours) and Indian Point Unit 2 (2800 hours) SPU reviews, and the
Vermont Yankee (5995 hours) currently under review, and Waterford (7344 hours) EPU
reviews, the staff has exceeded the hourly goals for the reviews. Attachments 4, 5, and 6
summarize the hours charged by the staff for the power uprate reviews recently completed and
for the power uprate applications currently under review.

The key reason the staff exceeded the hourly goals is the quality of the power uprate
applications. The applications lacked sufficient technical information to allow the staff to decide
that safe plant operation will continue after the proposed power uprate. The staff had to request
additional information from the licensees resulting in several supplements to the original
applications. The original Waterford EPU application lacked so much technical information that
32 supplements were needed to provide the mformatlon required by the staff

To address the hourly-goal issue, the staff is using the Office of Nuclear Reactor Regulation
(NRR) Work Planning Center (WPC) to control and monitor all power uprate applications. The:
WPC monitors the timeliness and hourly goals for power uprates. The staff is also developing
A additional guidance for power uprate reviews. The guidance is intended to provide project
managers with a comprehensive set of directions on how to process a power uprate license
amendment. The guidance will. emphasize a pre-application review of each power uprate
starting approximately 1 year before the power uprate application is submitted. This will initiate
a dialogue between the staff and the licensee to ensure that sufficient technical information is
included in each application. The guidance will also focus on a timely and thorough acceptance
review of each power uprate apphcatlon The guidance is scheduled to be issued by the end of

- 2006.
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The staff will continue to closely monitor power uprate revuews and keep the Commlssnon
informed when the performance goals are not met. .

Review Standard for EPUs

RS-001 was issued in December 2003. RS-001 is a first-of-a-kind document that provides a
comprehensive process and technical guidance for NRC EPU reviews. The document also -

~ provides useful information to licensees for EPU applications.. The development of RS-001 was
a significant process improvement effort and involved all divisions within NRR. The final RS
fully addressed the public comments received on-the draft RS and was endorsed by the ACRS
as an “excellent review standard.” In previous memoranda to the Commission, the staff stated
that it would ask the Committee To Review Generic Requirements (CRGR) to endorse the final

~ version of RS-001. After discussing the matter with the staff, the CRGR chairman’ determmed

that a CRGR formal review was not required.

The staff is currently using RS-001 for reviewing EPUs. The staff used RS-001 for the first time
to review the Waterford EPU application, which was approved on April 15, 2005. RS-001 was
developed to improve the effectiveness and efficiency of EPU reviews. The staff exceeded the '
review hours goals in the Waterford and Vermont Yankee reviews. The staff is performing
lessons learned reviews to determine why the hourly goals were exceeded. The staff is also-
reviewing operating experience at plants which have implemented EPUs. The staff will make

: changes to RS-001 based on these reviews and operatlng experience insights.

Interactions WI'[h Internal and External Stakeholders

ACRS Briefings on the Waterford EPU

The staff briefed the ACRS Subcommittee on Thermal-Hydraulic Phenomena on .
January 26, 2005, and the ACRS Full Committee on February 10-11, 2005, on the Waterford
8-percent EPU. The: ACRS questioned the staff about boron precipitation during long-term
cooling after a loss-of-coolant accident, large transient testing, and the effects of FIV on
components as a result of the EPU.

The ACRS complimented the staff on the review of the Waterford EPU as being comprehensive..
‘In addition, the ACRS indicated that the rationale for the staff's decisions in the safety '
-evaluation was clear. The ACRS attributed the high quality of the staff's review to RS-001.

Power-Uprate Presentation at the 2005 NRC Regulatory Information Conference

The NRC chaired a power uprate panel at the 2005 RIC. The panel included several
distinguished industry representatives and external and internal stakeholders. The discussion
focused on the challenges and operating experience of plants with-approved power uprates.

~ The session was a great success and was well atténded by-over 250 people. There was a
frank and open exchange of information between the panel and audience.
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In February 2005, NRR management met with representatxves of the State of New Jersey, and

.. made a presentatron on the NRC’s Power Uprate Program. The presentation focused on t\ow

the staff reviews and approves an EPU. The presentatlon included details on RS-001 and the
mterface between States and the NRC during an EPU review. ,

Internatlonal AC'(IVItles

The staff is continuing its dialogue wrth international regulatory counterparts on power uprates
and technical challenges. The staff visited Switzerland and Sweden in June 2004 to discuss the '
“NRC's Power Uprate Program and gathered information on lessons learned from international ‘
power uprate programs. The staff provided input on power uprates for the 2005 U.S. National
" Report for the Convention on Nuclear Safety. The input included a-description of the NRC's
. Power Uprate Program and details of staff activities related to operatlng experlence issues in
plants that have rmplemented power uprates.
|
In September 2005, NRR management briefed a Japanese delegatnon on the status of the
NRC’s Power Uprate Program, and the operatlng experlence of plants which have |mplemented

. power uprates
f

Challenges. o B

The staff continues to be challenged by various‘ F1V issues at Quad Cities and Dresden, and b
issues associated with EPUs currently under review. Based on these challenges, the staff is Y
evaluating the need to modify gurdance for future power uprate reviews, and the need to revisit
previous. reviews of power uprates. The staff is-monitoring operating experience issues related-
to. power uprates to ensure that review guidance is updated and is focused on reactor safety.
The staff also continues to monitor its performance related to power uprate reviews, especrall
the hourly goals for completing power uprate reviews. d

Due to extensive public interest and correspondence from stakeholders, the staff continues to

be challenged with activities related to the Vermont Yankee EPU review. The staff has
dedicated resources to deal with these issues.

COMMITMENTS:

Listed below are the actions or activities committed to by the staff in.the paper:

1. Perform lessons learned reviews concerning the use of RS-001;

2. Update power uprate guidance documents as necessary, :
3 |Con;unue to monitor operating expenence at plants that are operatmg at uprate power

» evels;

4, Continue to interface with owners groups; :

5. Continue international exchange of information and operatmg expenencescontnnue to

monitor effectiveness and efficiency goals; and



The Commissioners : ' 8-

[

6. Review the inspection activities related to the power uprate program and incorporate the
Vermont Yankee inspection lessons learned as appropriate. This issue will be reported
to the Commission in a separate Commission paper as required in staff requurements
memorandum dated December 23 2004,

IRAI

Luis A. Reyes
Executive Director
for Operations

Attachments: 1. Table 1 - Power Uprates Approved Since June 2004
2. Table 2 - Power Uprate Applications Currently Under Staff Rewew
S _ 3. Table 3 - Expected Power Uprate Applications ° ‘
.= --4. MUR Hourly Charges Through April 2005
- © - 5. SPU Hourly Charges Through April 2005
6. EPU Hourly Charges Through April 2005
7

. Operating Experience Relai‘ted to Power Uprates
|
\



T_AB'LE 1- Power Uprates Approved Since June 2004

Palisades

34

06/18/2003

1 1.4 06/23/2004 | MUR
2 |indian Point 2 3.26 101.6 01/20/2004 | 10/27/2004 | SPU
3 |Seabrook 52 176 03/17/2004 | 02/28/2005 | SPU
4 |indian Point3 |  4.85 1486 | 06/03/2004 |03/24/2005 | SPU
5 |Waterford 8 275 11/13/2003 | 04/15/2005 | - EPU
|TOTAL 735.2 R

- Power uprates approved since June 2004 have added an addmonal 735 2 MWt or -
approximately 245 MWe to the Nation’s electric generating capacity.

ATTACHMENT 1




Boiling Water Reactor (BWR) |
Pressurized Water Reactor (PWR)

TABLE 2 - Power Up(ate Applications Currently Under Staff Review

[1 | VermontYankee | BWR | . 20 | 319 | 09/10/2003 TBD* EPU

{2 |BrownsFery2 | BWR | 15 | 494 | o6r252004 | ~ TBD*, | EPU

3 |BrownsFery3 | BWR | 15 | 494 | 06252004 | TBD* | EPU

4 |BrownsFery1 | BWR | 20 | e59 |'06/28/2004 | = TBD* EPU.
5 |paloverde1 | PWR | .29 | 114 | 07/09/2004 | 06/30/2005 | SPU

6 .|Paloverde3 | PWR | 29 .| 114 | o7/09/2004 | 06/30/2005 | sPu

7 | Beavervaleyt1 | Pwr | 8 '| 211 | 10/04/2004 |  TBD* EPU
8 |BeaverValley2 | PWR [ 8 | 211 | 10/042004 |  TBD* . | EPU

o |cawertCifis1 | PWR | 1.3 | 37 | 01/31/2005 | 08/01/2005 | MUR

10 |CalvertCifis2 | PWR | 1.3 | 37 | 01/31/2005 | 08/01/2005 | MUR
11 |FortCathoun | PWR | 1.6 | 24 | 03/31/2005 | 10/01/2005 | MUR

TOTAL _ ' | 2714 |

Power uprates currently under review could add an additional 2714 MWt or épproximately

* The projectéd completion date is uncertain.

- 905 MWe to the Nation’s electric generating capacity if approved.

ATTACHMENT 2




TABLE 3 - Expected Power Uprate AppAIi'c_atibn‘s

2006 9 7 0 2 1177 392
2007 3 0 1 2 386 129
2008 5 0 0 5 1309 | - 436
2009 2 0 2 o 232 | 77
2010 2 2 0 0 76 | 25
- TOTAL 28 14 3 11 | 4139 | 1379

ypl

ATTACHMENT 3



Measurement Uncertainty Power Uprate Hourly Charges

Through April 2005

ATTACHMENT 4
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Stretch Power Uprate Hourly Charges
Through April 2005
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Extended Power Uprates Hourly Charges
_Through April 2005 | |
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“ATTACHMENT 6

OPERATING EXPERIENCE RELATED TO POWER UPRATES

- Flow-Induced Vibration Issues

The commercial nuclear industry has experienced several incidents of steam dryer
cracking and FIV issues at nuclear power plants operating at EPU conditions. The NRC
staff continues to closely monitor plant-specific actions and the industry’s generic
response to this issue. Based on its review, the staff will consider the need for additional
regulatory actions. o '

In June 2002 and again in June 2003, Quad Cities Unit 2 experienced failures of its

ATTACHMENT 7
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steam dryer during 17 percent EPU operation. Similarly, the steam dryer in Quad Cities
Unit 1 failed during 17 percent EPU operation in November 2003. During a March 2004
refueling outage, Exelon discovered additional cracks in the steam dryer in Quad Cities
Unit 2. Exelon identified less significant cracks in the steam dryers in Dresden Units 2 -
and 3 during their outage inspections. Exelon repaired the damaged steam dryers at ,
Quad Cities and Dresden to improve their structural capability following each instance of .
steam dryer degradation. In addition to steam dryer cracking, FIV contributed to failures -
of feedwater sampling probes at.Dresden Units 2 and 3, the inoperability of an
electromatic relief vaive, and degradation of other main steam components and pipe -
supports at Quad Cities Unit 1.

- In response to the adverse flow effects at Quad Cities Units 1 and 2 and subsequent
analyses, Exelon committed to maintain those units at pre-EPU power levels, except for
limited EPU testing, until the NRC staff is satisfied that the FIV issue is resolved. During
the Quad Cities Unit-1 refueling outage in March 2005, Exelon identified cracks in its-
steam dryer similar to those found in other BWRs operating at uprated power conditions
(as well as non-uprated power conditions). The licensee evaluated the structural

* "¢apability of the modified steam dryers in Dresden Units 2 and 3, and has returned those

units to EPU operation. The staff does not consider the FIV issue to pose safety

concerns. However, steam dryers and other internal main steam and feedwater
components must maintain structural integrity to avoid generating loose parts.

. Exelon is planning to install new steam dryers with.an improved design in Quad Cities
Units 1 and 2 in 2005. The enhanced features of the new steam dryers include thicker
outer hoods and cover plates, curved edges to reduce FIV, and slanted outer hood
plates. In addition, the new steam dryer in Quad Cities Unit 2 will be instrumented to
obtain direct data about the FIV loads acting on the dryer during EPU operation. Over
the past 6 months, the staff has conducted numerous public meetings with Exelon to
discuss the licensee’s FIV analyses for the Dresden and Quad Cities steam dryers and
‘other components, and its extent of condition review of EPU FIV issues. The staff also
observed the fabrication of the Quad Cities replacement steam dryers, and installation of
the instrumentation on the Quad Cities Unit 2 replacement steam dryer. The staff is
currently reviewing the licensee’s design and analysis of the replacement steam dryers
for Quad Cities Units 1 and 2 to demonstrate its structural capability for EPU conditions,
and the startup test procedure for Quad Cities Unit 2 following the steam dryer
replacement. The staff expects Exelon to request NRC approval to return Quad Cities
Units 1 and 2 to EPU power following replacement of their steam dryers. :

. Entergy has modified the steam dryer at Vermont Yankee to increase its structural
capability in support of its request to operate the plant at EPU conditions. The licensee
recently submitted an analysis of the structural capability of the modified steam dryer at
Vermont Yankee. The staff is currently reviewing the licensee’s analysns .

The staff monltors the inspection results of steam dryers in BWR plants during refueling
outages for potential adverse flow effects. For example, licensee inspections of the
slanted hood steam dryer at LaSalle Unit 2 in the spring of 2005 found only indications
on the lug support bracket only after several years of operation at 5 percent power

~ uprate conditions. Further, licensee inspections of the slanted hood steam dryer at
Brunswick Units 1 and 2 in the spring of 2005 following several years of EPU operation
found several fatigue and stress corrosion cracks that the licensee has resolved by
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repair or analysis.

The BWROG is leading the industry’s efforts in assessing the generic. implications of
potentlal adverse flow effects of power uprate operation, and has several initiatives
underway to address this issue. The BWROG issued a lessons learned report in
November 2004 to help licensees avoid adverse flow effects of EPU operation. General.
Electric also revised its steam dryer inspection guidelines in November 2004 in response
to industry experience with adverse flow effects under EPU conditions.. The staff has
provnded comments to the BWROG on its EPU lessons learned report and the revised -
General Electric steam dryer inspection guidelines. The staff will continue to hold public

" meetings with the BWROG to discuss industry activities to resolve this issue.

" The Office of Nuclear Reactor Regulation (NRR) is workfng with the Office of Nuclear-

’Regulatory Research (RES) on the long-term resolution of potential adverse flow effects
of power uprate operation. RES has assisted NRR during reviews of steam dryer '
analyses presented by licensees at public meetings. NRR is assisting RES in compiling

~"an operating experience report on adverse flow effects of EPU operation at BWR plants.
The BWROG has several initiatives to assess industry-wide operating experience with

post-EPU FIV issues. NRRis also working w:th RES in assessing the industry’s
resolution of the issues. =

Abnorm'alities' in Ultfasonic'Flow Meter Instrumentation

o

The staffis followmg the mdustry S evaluatnons of a problem at plants that use an
ultrasonic flow meter of the type used for MUR power uprates. This problem has led to
unexpected but small differences in power level indications at some plants. The staff is
closely monitoring this issue to identify information relevant to the use of feedwater
measurement technigues in power uprate applications. The staff is also clarifying the
safety evaluation basis for feedwater measurement techniques in power uprate
applications, based on the operating experience. After completing the evaluation of
pending MUR power uprate applications, the staff will determine whether a generic
commumcatlon or updating staff review guidance is needed.
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June 24, 2004 - 'SECY-04-0104
R FOR: .~ The Commissioners |
" FROM: Luis A. Reyes

Executive Director for Operations /RA/

SUBJECT:  STATUS REPORT ON.POWER UPRATES

PURPOSE: | ' \

To prewde the Commission an update on the lstatus' of power uprate activities. This

. memorandum summarizes the staff's accomplishments and challenges since the last update in
SECY-03-0190, dated November 3, 2003. The staff will continue to keep the Commission
informed of the status of power uprate activities by provndmg annual status reports and by other
means as appropriate. This status report is generated in response to a staff requirements
memorandum dated February 8, 2002.

§M\MR_YZ

Since the last status update, the staff has made progress in reviews of plant-specific power .
uprates, stayed abreast of operating experience with potential effects on power uprate reviews,
continued to monitor performance related to the effectiveness and efﬂcnency measures
established for power uprate reviews, and continued to look for ways to improve the power
uprate process. Details of the staff's progress are provided in this Commission paper and the
attachments. In summary, the staff has: :

CONTACT:  Anthony C. McMurtray, NRR
" (301) 415-4106

‘Docket No. 7195
Attachment 1-3
15 Pages
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+ approved two plant- specrflc power uprates’
issued final Review Standard (RS)-001, “Review Standard for Extended Power Uprates on
December 24, 2003
» conducted additional inspections of Exelon Generating Company, LLC s (Exelon’s),
evaluations of the causes and subsequent repairs of the steam dryer damage at’
- - Quad Cities Unit 2
.+ issued a commitment acknowledgment letter on April 20 2004, regarding Exelon s
"~ commitments for long-term extended power uprate (EPU) operation at the Dresden and
Quad Cities units -
« continued to engage General Electnc Nuclear Energy (GENE) and the Boiling Water Reactor
Owners Group regarding steam dryer damage and flow-induced vibration issues :
- issued Supplement 2 to Information Notice 2002-026, “Additional Flow-lnduced Vlbratlon :
Failures after a Recent Power Uprate”
- met with Westinghouse on April 22, 2004, to discuss ongoing issues related to the Advanced
Measurement and Analysis Group (AMAG) ultrasonic flow meters .
- issued an acceptance review letter for the Vermont Yankee Nuclear Power Statlon
(Vermont Yankee) EPU application on February 20, 2004 :
- issued a letter to the Vermont Public Service Board on May 4, 2004, noting that the Nuclear
Regulatory Commission (NRC) would perform a pilot engineering assessment mspectton at
Vermont Yankee
- engaged external stakeholders, including Congressional delegates and their staff, through
. public meetings and correspondence regarding the Vermont Yankee EPU application and the
"'need for an independent safety assessment (ISA) at Vermont Yankee
« presented information to the full committee of the Advisory Committee on Reactor Safeguards
. (ACRS) on unanticipated effects of power uprates, and the ACRS Subcommittee on :
Thermal-Hydraulic Phenomena on potential adverse flow effects from power uprates
- presented power uprate reports at the 2004 NRC Regulatory Information Conference, the
International Conference of Nuclear Engineering (ICONE), and at an American Nuclear :
Society (ANS) meetlng _

BACKGROUND:

Power uprates are categorized based on the magnitude of the power increase and the methods

used to achieve the increase. Measurement uncertainty recapture (MUR) power uprates result . -

in power level increases that are less than 2 percent and are achieved by implementing

‘enhanced techniques for calculating reactor power. Stretch power uprates typically result in -

- power level increases that are up to 7 percent and generally do not involve major plant ‘
modifications. EPUs result in power level increases that are greater than stretch power uprates

'Subsequent to the staff's approval of one of the power uprates which was an MUR power uprate for
Fort Calhoun, the staff approved an-exigent license amendment request to return Fort Calhoun’s maximum licensed
operating power level back to the pre-MUR power level.
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“and usually require significant modifications to major plant equipment. - The NRC has approved
EPUs for increases as high as 20 percent. ‘ -

The staff provided its last update in SECY-03-0190, dated November 3, 2003. This
memorandum summarizes the staff's accomplishments and challenges since the last update.
The staff will continue to keep the Commission informed of the status of power uprate activities
by providing -annual status reports and by other means as appropriate. This status report is
generated in response to a staff requirements memorandum dated February 8, 2002.

DISCUSSION:

' 'Power.Uprate Applications

_Approved Power Uprates

This status update covers power uprates approved since November 3, 2003 (Attachment 1).
During this period, the staff approved power yprates for two nuclear power plant units, resulting
in a combined increase of 99 megawatts thermal (MW1) or about 35 megawatts electric (MWe).
This brings the total number of power uprates. approved since 1977 to 101, resulting in a
- combined increase of approximately 12513 MWt or 4173 MWe to the Nation's electric -
generating capacity. The staff approved an MUR power uprate for Fort Calhoun on
January 16, 2004, which authorized an increaée in the licensed thermal power limit to
1524 MWt. The Omaha Public Power District was subsequently informed by Westinghouse
that potential instrument inaccuracies in the AMAG ultrasonic flow meter would not allow
implementation of the MUR power uprate at Fort Calhoun. As a result, on May 7, 2004, prior to
implementation of the MUR power uprate, the Omaha Public Power District submitted an
exigent license amendment request to return Fort Calhoun’s licensed thermal power limit to
1500 MWHt, the pre-MUR level. On May 14, 2004, the staff approved this license amendment
request, returning the licensed maximum power level at Fort Calhoun to 1500 MWH1. a

Ongoing Reviews of Power Upfates

The staff is currently reviewing power uprates for five nuclear power plant units. These include
one MUR power uprate, two stretch power uprates, and two EPUs (Attachment 2). If approved,
these power uprates would result in a combined increase of an additional 907 MWt or 325 MWe
to the Nation’s electric generating capacity. As in the past, the staff has given the review of

these. power uprates a high priority.
Expected Power Uprates

In January 2004, the staff conducted a survey of all licensees to obtain information regarding
their plans for submitting power uprates over the next 5 years (Attachment 3). Based on this
survey and information obtained since the survey, licensees plan to request power uprates for



24 nuclear power plant unrts over the next 5 years. If approved, these power uprates would
result in an increase of about 5018 MWt or about 1692 MWe. Based on the results of the
January 2004 survey and the models the staff developed for reviewing power uprates,
approximately 29 full-time equivalent staff will be used for reviewing the power uprates
expected over the next 5 years. These resources are budgeted. and the staff does not
anticipate any need for additional resources for power uprate reviews.

Vermont Yankee Extended Power Uprate Review

" ’In a letter dated December 15, 2003, the NRC notiﬁed Entergy Nuclear Operations, Inc.
- (Entergy), that its EPU application for Vermont Yankee lacked sufficient information in several

areas needed to allow the NRC staff to complete a detailed review of the application. These

- areas included: (1) applicability of analyses in GENE's Constant Pressure Power Uprate
- (CPPU) Licensing Topical Report to Vermont Yankee, (2) insufficient information for the

NRC staff to arrive at an adequate safety conclusion based on the template safety evaluation in
RS-001, and (3) steam dryer integrity analysis. Entergy submitted additional information to the
NRC on January 31, 2004. The staff evaluated the additional iriformation and responded to
Entergy on February 20, 2004, noting that Entergy had provided the necessary information to

" allow the staff to proceed with the detailed technical review. The staff's review of this

amendment request is expected to be comple‘ed by January 31, 2005.

Operating Exgerlence Related to Power Upratés

Attachment 4 to this memorandum provides detalls regardlng power uprate operating
experience |ssues ' _ .

Review Standard for EPUs

'Issuance of RS- 001

RS-001 was issued in December 2003. RS-001 is a first-of-a- klnd document that provrdes a
comprehensive process and technical guidance for EPU reviews by the NRC staff and- provides
useful information to licensees for EPU applications. The development of RS-001 was a
significant process improvement effort and involved all divisions within the Office of Nuclear
Reactor Regulation (NRR). The final RS fully addressed the public comments received on the
draft RS and was endorsed by the ACRS as an “excellent review standard.” In previous
memoranda to the Commission, the staff stated that it would seek endorsement from the
Committee to Review Generic Requirements (CRGR) of the final version of RS-001. Following
dialogue with the staff, the CRGR Chairman determined that formal review by the CRGR was - -

not required.

The staff is currently using RS-001 for the review of the proposed 20-percent EPU fer
Vermont Yankee and the proposed 8-percent EPU for the Waterford Steam Electric Station.
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The staff wm closely momtor these ongoing EPU reviews to identify any issues WIth the use of
- RS-001. . , v

Assessment of Past Requests for Additional information

During the development of draft RS-001, the staff reviewed requests for additional information
(RAIs) issued during the reviews of recently approved EPUs to ensure that RS-001 addressed
the issues identified as a result of the staff's reviews of those EPUs. The staff is preparing a
summary of this review and plans to make it available to internal and external stakeholders.
The staff believes that making the results of this summary available to licensees could aid them
in preparing high quality applications. -In SECY-03-0190, the staff committed to complete the
assessment of past RAls by the end of 2003. Due to ongoing activities related to the

Vermont Yankee EPU and steam dryer cracking and flow-induced vibration issues, this
assessment has not been completed. The staff plans to complete this task by the end of 2004.

" Staff Performance vs. Established Goals

Established Goals

Mamtalnmg safety remains the staff's highest priority when conducting power uprate reviews
and the staff intends to take the time necessary to ensure that safety is maintained. The staff
has established performance goals of 6 months and 960 staff hours for completing the review -
of a MUR power uprate application, 9 months and 1800 staff hours for completing the review of
- a'stretch power uprate application, and 12 months and 3900 staff hours for completing the
review of an EPU application. The staff will ensure that the goal to maintain safety is not
compromised in order to meet these timeliness and resource expenditure goals.

The timeliness and resource expenditure goals are predicated on licensees’ submittals being
consistent with established guidelines; licensees not including other non-power uprate related
requests in their submittals; licensees’ submittals not resulting in substantive RAls; and.
licensees responding to RAls within established schedules. In establishing the above goals, the
staff recognized that in some cases, licensees’ plans for implementing power uprates are more
flexible than the numerical timeliness goals described above. As a result, the staff may meet its -
timeliness goals by either completing the reviews according to the numerical goals or by
completing the reviews in time to support licensees’ implementation schedules, whichever is -
longer. This flexibility allows the staff to better utilizeits resources in a way to support other -

‘high priority actlvmes

| Staff Performance

One of the two power uprates the staff approved during the period covered by this status report
was for a MUR power uprate. It was completed within the staff's established timeliness goal of
6 months and the established goal of 960 staff review hours. The staff also approved a
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6-percent power uprate for Kewaunee during this period. The review was completed within the
staff's established timeliness goal of 9 months. However, the review required over 2600 staff
review hours to complete due to the following reasons: (1) some necessary technical analyses
were not provided in the original application, (2) some technical information lacked sufficient
detail to support the requested changes and resulted in the staff issuing multiple RAls, and (3)
"|ate in the review of this application, the staff identified areas where additional lnformatlon was
needed resulting in further delays and a reduction in efficiency.

The staff will continue to closely monitor power uprate reviews and keep the Commlssmn
informed of instances where the performance goals are not met.

' Interaction With Internal and External Stakeholders
ACRS Briefings on Potential Adverse Flow Effects from Power Uprates

NRR management briefed the full committee of the ACRS on March 5, 2004, regardlng :
unantlorpated effects of power uprates. .The staff briefed the ACRS Subcommittee on Thermal-
Hydraulic Phenomena on May 7, 2004, on potential adverse flow effects from power uprates:
and the Office of Nuclear Regulatory Research’s (RES's) plan to assess potential adverse flow
effects during boiling-water reactor power uprates. RES is developing computational fluid
dynamics and finite element analysis models to perform thermal hydraulic and structural
analyses of the steam dryer cracking issue. The ACRS challenged the staff regarding. the’
staff's understanding of the causes and the adequacy of repairs of steam dryer cracking at
plants that have implemented EPUs. The ACRS also expressed concern about the lack of risk
analyses regarding the dryer cracklng at these plants. The staff is evaluating the ACRS-

comments
Vermont Yankee Power Uprate Stakeholder Issues -

Based on the substantial amount of public interest and correspondence associated with the
Vermont Yankee EPU review from various public officials, public interest groups, and other
stakeholders, the staff established a communications team and developed a communication =
plan for Vermont Yankee. Additionally, NRR has temporarily established a new project section
that is developing and coordinating communications for all of the various Vermont Yankee

issues. .

'On January 15, 2004, the NRC staff held a conference call with senior staff members for
Vermont Senators Jeffords and Leahy in response to their constituents’ requests for an ISA
inspection of Vermont Yankee (similar to the Maine Yankee inspection). The NRC staff also
discussed the EPU review process and the status of the NRC's review of the Vermont Yankee
EPU application. Following this call, the NRC received a letter from Senator Leahy's office
requesting an overview of the NRC s review process for the Vermont Yankee EPU apphcatnon



-7-
- The staff sent a response descrrbmg its EPU review process in a letter dated February 20,
- 2004. _ v r

The Vermont State Senate passed a resolution in March 2004 requestrng that the NRC perform
an independent engineering assessment at Vermont Yankee. The NRC also received a letter
from the Vermont Public Service Board on March 15, 2004, requesting that the NRC perform an -
independent engineering inspection at Vermont Yankee to support the ongoing NRC review of
the Vermont Yankee EPU application. The NRC issued its response on May 4, 2004, noting
that the NRC would perform a pilot englneerlng inspection at the site and was willing to meet
with the Vermont Public Service Board. On March 29, 2004, in response to a

February 27, 2004, letter from Senators Jeffords and Leahy, the NRC stated that it wm hold a

. publrc meeting in Vernon, Vermont, near Vermont Yankee, to discuss the status of the agencys
' revrew of Entergy’s EPU request for Vermont Yankee. . )

* Additionally, certain stakeholders have raised a concern regardlng the adequacy of Entergy’s
analyses supporting its EPU amendment request. The staff is preparing responses to '
stakeholder letters and evaluatrng the’ concern during the EPU re\lrew

Vermont Yankee Power Uprate Publlc Meetrng

On March 31, 2004 the NRC held a public méeting in Vernon, Vermont, near Vermont Yankee,
to discuss the status of the agency’s review oﬂ Entergy’s EPU request for Vermont Yankee.
More than 500 people attended this meeting, including several State and local public officials
from Vermont, Massachusetts, and New Hampshire, as well as representatives of Senators
Leahy and Jeffords. Many people at this meeting voiced concerns about the power uprate
process and expressed their desire for an independent engineering inspection at Vermont
Yankee to support the proposed EPU. , .

Power Uprate Presentation at the 2004 NRC Regulatory Information Conference -

NRC management presented a report on power uprates and other licensing actions during a
panel session of the 2004 Regulatory Information Conference. The presentation included
details about RS-001 and information on several technical challenges that the staff has been
addressing related to power uprates. These challenges include steam dryer cracking and
flow-induced vibration issues at plants that have implemented EPUs, interpretations of GENE
EPU topical reports, and issues with the AMAG ultrasonic feedwater flow meter measurement

systems.
International Activities

The staff is continuing dialogue with international regulatory counterparts related to power
uprates and technical challenges. The staff is scheduled to visit Switzerland and Sweden in
June 2004 to discuss the NRC's Power Uprate Program and gather information regarding
developments and lessons learned with international power uprate programs. The staff
provided input on power uprates for the 2004 U.S. National Report for the Convention on
Nuclear Safety. This input included a description of the NRC’s Power Uprate Program and
details of staff activities related to operating experience issues from plants that have
implemented power uprates.



_ Challenges :

L -8 .
Power Uprate Presentation at the Amencan Nuclear Socnety International Winter Meetmg
The staff made a presentatlon on the NRC s Power Uprate Program during a 2-day workshop
at the 2003 ANS International Winter Meeting in November 2003. The workshop covered
several power uprate topics, including an NRC staff presentation on'the regulatory aspects of

power uprates. The audience at the workshop included domestic and foreign representatives of
utilities mterested in power uprates. : _

Presentatlon at the 12" lnternatlonal Conference on Nuclear Englneenng

. On April 28, 2004, the staff presented a report on power uprates during a panel session at the

12! |ICONE. The staff's presentation included information regarding final RS-001, methods that
licensees can follow for improving NRC reviews of power uprates, and technlcal challenges

resultlng from power uprates .
- . [

The staff continues to face challenges with technical issuesincluding the Quad Cities steam

" dryer failures, various flow-induced vibration issues at Quad Cities and Dresden, and ultrasonic

flow meter reading-abnormalities at Byron, Braldwood and Fort Calhoun. Based on these
challenges, the staff is evaluatmg the need for modifying its guidance for future reviews of

- power: uprates and the potentlal need to revisit prior reviews of power uprates. The staff is

monitoring operating experience related to power uprates to ensure that review guidance is

" updated and focused on reactor safety. The staff also continues to monitor its performance

related to power uprate reviews to identify areas for further lmprovement

Due to extensive public interest and correspondence from various public officials, public interest

groups, and other stakeholders, the staff continues to be challenged with activities related to
the Vermont Yankee EPU review. As noted above, to meet these challenges, the staff has

- dedicated resources for these issues.

IRA Martin Virgilio Acting Forl

Luis A. Reyes
Executive Director
for Operations

Attachments: 1. Table 1 - Power Uprates Approved Since November 3, 2003
2. Table 2 - Power Uprate Applications Currently Under Staff Review
3. Table 3 - Expected Power Uprate Applications ,
4. Operating Experience Related to Power Uprates



TABLE 1 - Power Uprétes Approved Sinc'e' November 3, 2003

1 |Fort Calhoun* 1.6

7/18/2003

1/16/2004 | ‘MUR

2 IKewaunee 6.0

. 5/22/2003

2/27/2004 S

Power uprates approved since. November 3, 2003, have added an additional 99 megawatts
thermal or approximately 35 megawatts electric to the Nation’s electric generating capacity. -

*Due to an exigent license amendment approved by the staff on May 14, 2004, Fort Calhoun's

authorized licensed power level was returned to the pre-MUR level. -

1 TYPE -- S = Stretch; MUR = Measurement Unicertainty Recapture

ATTACHMENT 1



TABLE 2 . Power Uprate Applications Currently Under Staff Revie

© -

*Seabrook’s projected completion date is stil

!

\

\
\

being-determined.

& o
1 |Palisades 1.4 35 6/3/2003 June 2004 MUR
R 2|Vermont Yankee - 20 319 9/10/2003 | January 2005 EPU
- 3|Waterford 3 8 2715 11/13/2003 | January 2005 EPU
4|Indian Point 2 3.3 102 1/29/2004 | October 2004 S
5|Seabrook - 52 176 3/17/2004 TBD* S

Power uprates currently under review could add an additional 907 )megawatts thermal or
'325 megawatts electric to the Nation's electric generating capacity if approved.

' TYPE -- EPU = Extended Power Uprate; S = Stretch; MUR = Measurement Uncertainty Recapture

ATTACHMENT 2



TABLE 3 - Expécted Power Up‘rate. Applications

2004 12 2 3 7 3538 1196
2005 4 3 o | 1 | 362 121
2006 5 3 o | 2 426 142
2007 2 0 1 1 | 333 | 111
2008 1 0 0 1 365 | . 122

a MUR = Measurément Uncertainty Re(;ap;ure; EPU = Extended Power Uprate

v

ATTACHMENT 3



'OPERATING EXPERIENCE RELATED TO POWER UPRATES

Damage of Steam Dryers and Other Plant Components at Quad Cities and Dresden

Exelon Generating Company, LLC (Exelon), has discovered cracks in the steam dryer on three
separate occasions at Quad Cities Unit 2 since the unit has operated at EPU power levels.
Exelon also found cracks in the steam dryers at Dresden Units 2 and 3 and Quad Cities Unit 1.
Flow-induced vibration contributed to failures of feedwater sampling probes at Dresden Units 2 -
and 3 and inoperability of an electromatic relief valve at Quad Cities Unit 1. Loose parts in the
reactor coolant system have been generated from pieces of cracked steam dryers and flow-
mduced vibration damaged feedwater probes. The staff has determined that these issues do
not pose an immediate safety concern given the current operatmg conditions at Quad Cities
and Dresden. However, steam dryers and other internal main steam and feedwater
components must maintain structural integrity to avoid generating loose parts that could |mpact
~ safety system or reactor plant operatlon

Smce 2002, steam dryer cracking and flow-induced vibration damage on components and

- supports for the main steam and feedwater lines have been observed at Dresden and

. Quad Cities following implementation of extended power uprates (EPUs). In June 2002,
approximately 3 months following implementation of a 17.8-percent EPU, Quad Cities Unit 2
experienced an increase in the moisture content of the steam flowing to the turbine. In July -
2002, the licensee shut down Quad Cities, Unit 2, for inspection and identified cracks inthe
steam dryer. The licensee repaired the steam dryer, and returned the unit to power operation

- at the EPU power level. The steam dryer is not a safety-related component, but is required to
maintain its structural integrity. Approximately 10 months following restart of Quad Cities,
Unit 2 from the outage to repair the steam dryer, the plant experienced a similar increase in the
moisture content of the steam. The licensee shut down the plant for inspection of the steam
dryer and identified cracks in several locations of the steam dryer.

On November 12, 2003, Quad Cities Unit 1 was shut down to perform inspections and repairs

of the steam dryer. The unit had been operating at a reduced power level since November 3,

- 2003, due to indications of higher-than-normal moisture carryover in the reactor steam. On
November 13, 2003, the steam dryer was found damaged during inspections following reactor.
disassembly. The damage occurred in the % inch-thick upper dryer hood cover plate. The
cover plate had cracks approximately 51 inches in total length and a 6 inch by 9 inch portion of
the plate broke off from the steam dryer. Exelon conducted extensive inspections in an effort to -
locate the lost steam dryer piece(s). The piece(s) were not recovered; however, Exelon has
found indications on a recirculation pump impeller. Based on these indications, the material is
most likely in the bottom of the reactor vessel. The licensee conducted a loose part analysis to
-determine potential effects on plant systems and concluded that it was safe to operate the plant
with the loose part in the vessel. The staff reviewed the licensee’s loose part analysis and .

“agreed with the licensee. Repairs and modifications, similar to those completed on the Quad
Cities Unit 2 steam dryer earlier in 2003, were also completed on Unit 1.

_ ATTACHMENT 4
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Also during the November 2003 Quad Cities Unit 1'outage, Exelon discovered that the pilot vent
line on a main steam line electromatic relief valve was sheared off from the pilot assembly and
the solenoid actuator for the valve was significantly damaged “Flow-induced vibration on the
main steam line during EPU operating conditions contributed to this damage. Exelon replaced
the damaged solenoid actuator and rewelded the pilot vent line to the pilot assembly on the
relief valve prior to restarting the unit.

During the fall 2003 refueling outage at Dresden Unit 2, Exelon found cracking on the steam
dryer, but it was not through-wall. There were no indications of higher-than-expected moisture
carryover in the reactor steam at Dresden Unit 2 during the previous operating cycle. Repairs
and modifications, similar to those performed on the dryers at Quad Cities Units 1 and 2, ‘were
completed on the steam dryer at Dresden Unit 2 during this recent refueling outage.
~ Additionally, Exelon found three holes in a feedwater sparger and an isokinetic feedwater
~ sampling probe in the sparger at Dresden Unit-2. Exelon believed that the probe apparently
caused the damage to the sparger. Exelon determined that the probe failed due to .
mechanical, high-cycle fatigue induced by flow vibrations during the previous operating cycle. A
feedwater sampling probe also failed at Dresden Unit 3 following EPU operation.. This probe '
- was never found. The staff issued Information Notice (IN) 2004-06, "Loss of Feedwater
Isokinetic Sampllng Probes at Dresden Units. 2 and 3, on March 26, 2004, to inform licensees

about this lssue . |

On February 24, 2004, Quad Cities Unit 2 was shut down for a scheduled refueling outage and
for inspections of the steam dryer. After approxumately 6 months of operation at

EPU conditions, Exelon identified several new'cracks on the steam dryer at Quad Cities Unit 2,
including cracking on areas of the steam dryer that were modified to address previous problems
identified with the steam dryer. Exelon repaired the steam dryer and developed a plan to
attempt to identify the mechanism that has been causing unacceptable steam dryer loads and
steam dryer cracking. On March 28, 2004, Exelon returned Quad Cities Unit 2 to operation at
the pre-EPU power level and will hold the unit at this power level except to conduct testing at
EPU conditions, for brief periods of time, to establish the steam dryer loads with respect to fiow
rates and to identify any operating limitations. Exelon has held Quad Cities 1 to pre-EPU power
levels since returning the unit to operation following the November 2003 outage and plans to
continue to operate the unit at pre-EPU levels until the results of the tests at Quad Cities 2 are
-evaluated. Based on longer EPU operation and less observed steam dryer damage at the
Dresden units, in comparison to the Quad Cities units, Exelon believes that sufficient basis
exists to continue to operate Dresden Units 2 and 3 at EPU power levels. Exelon plans to
inspect the steam dryers at the Quad Cities and Dresden units at the next applicable refueling

outages.

On April 2, 2004, Exelon committed to the Nuclear Regulatory Commission (NRC) to maintain
both Quad Cities units at pre-EPU power levels, except for testing of the flow effects on the
Quad Cities units. The NRC sent Exelon a commitment acknowledgment letter on

April 20, 2004, documenting Exelon’s commitments and the NRC's assessment of those
commitments. In the April 20, 2004, letter, the NRC staff noted concerns with Exelon’s plans to
justify long-term EPU operation of the Quad Cities units and Exelon’s summary basis for
continued long-term EPU operation of the Dresden units. On May 12, 2004, Exelon provided
an update to its commitments regarding EPU operation of the Quad Cities and Dresden units.
In particular, Exelon will not exceed pre-EPU levels at the Quad Cities units until demonstrating
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to the NRC staff that EPU operation is justified. Exelon also provided additior\al information for
support of the contlnued EPU operation of the Dresden units. : :

The staff is closely monltormg lndustry s generic response to the failures. ‘General Electrlc
Nuclear Energy (GENE) issued Services Information Letter (SIL) No. 644, “BWR/3 Steam Dryer
Failure,” on August 21, 2002, to inform its customers of the first steam dryer failure and SIL

No. 644, Supplement 1, “BWR Steam Dryer Integrity,” on September 5, 2003, to inform its
customers of the second steam dryer failure. Both of these documents provided - -
recommendations for monitoring steam dryer performance to ensure that steam dryer
degradation is promptly identified. The staff issued IN 2002-026, “Failure of Steam Dryer Cover

‘Plate after-a Recent Power Uprate " on September 11, 2002, to inform licensees of the first
failure and Supplement 1 to IN 2002-026, “Additional Failure of Steam Dryer after'a Recent

Power Uprate,” on July 21, 2003, to inform licensees of the second failure. On January 9,

. 2004, the staff issued Supplement 2 to IN 2002-026, “Additional Flow- Induced Vibration

Failures after a Recent Power Uprate,” to inform licensees of the failure of the steam dryer and

" “other plant components at Quad Cities, Unit 1. In'addition, the staff has provided comments to

the Boiling Water Reactor Owners Group (BWROG) on the technlcal evaluation and
recommendations contained in SIL No 644.

| The staff held meetlngs with the BWROG and GENE on February 3 and March 4, 2004, to

discuss industry’s actions related to resolutlon\of BWR steam dryer integrity and other EPU -
concerns. On May 7, 2004, the BWROG provided the results from its EPU survey and the

" Institute of Nuclear Power Operations database review. The staff is considering its regulatory

options based on the industry’s response, including the ongoing activities noted above. -

Abnormalities in _Ultrasonic Floy_v Meter Instrumehtatio_h Readings

On August 28, 2003, Exelon informed the staff that it was reducing the operating power of
Byron Units 1 and 2 by 32 megawatts thermal (MWe) and 22 MWe, respectively. The decision
was made following analysis of feedwater flow data derived from the Westinghouse/AMAG
“CROSSFLOW" ultrasonic flow meters (AMAG UFMs) used at Byron and Braidwood. The
AMAG UFMs were used to adjust the feedwater flow rate indications from the venturi meters to
compensate for possible venturi fouling during an operating cycle. Exelon reported that there
were unexpected, small differences in power level indications while using the AMAG UFMs. On
September 1, 2003, the power at Braidwood Unit 2 was reduced due to problems with the

AMAG UFM.

Westinghouse lssued Technical Bulletin (TB) 03-6 on September 5, 2003, to inform its

customers of the abnormalities experienced at the Byron and Braidwood plants. TB 03-6 also
provided recommendations for plants to monitor their instrumentation to promptly identify any
such abnormalities at their plants. Westinghouse issued a Nuclear Safety Advisory Letter
(NSAL)-03-12 on December 5, 2003, describing this issue and prowdung recommendations to
licensees using the AMAG system

'On February 6, 2004, a tracer test of the feedwater flow rates was conducted at Byron to obtain

an accurate measure of the feedwater flow and compare this measurement with the AMAG
UFM. The test results indicated that there were differences in flow measurements between the
AMAG UFM reading and the tracer test results. On February 12, 2004, Westinghouse issued
TB-04-4, which provided information regarding recent AMAG UFM system performance issues
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mcludlng the results of the tracer test. - Braidwood and Byron are no longer using the AMAG
UFM system to measure feedwater flow. '

The NRC staff met with Westinghouse on April 22, 2004, to discuss ongoing actlvmes related to’ _
‘the AMAG UFMs. Westinghouse has implemented an action plan to perform scale model '
testing and obtain industry performance data. Additionally, the Westinghouse Owners Group
(WOG) has notified the NRC that it is adopting the AMAG issue as an industry initiative. The
WOG is soliciting industry support and will take over the Weshnghouse action plan. .~

The staff continues to follow this issue for any |mpI|cat|ons for plants that have implemented
MUR power uprates. There are 12 nuclear reactor units in the United States that have recelved
staff approval for MUR power uprates based on the use of the AMAG UFM system

An MUR power uprate for Fort Calhoun was authorized on January 16, 2004, which aIIowed an
increase in the licensed thermal power limit to 1524 MWt. The licensee was subsequently -
informed by Westinghouse that potential instrument inaccuracies in the AMAG UFM would not
allow implementation of the MUR power uprate at Fort Calhoun. As a result, on May 7, 2004
prior to implementation of the MUR power uprate, the licensee submitted an eX|gent license
amendment request to return Fort Calhoun’s licensed thermal power limit to 1500 MW, the pre-
MUR level. On May-14, 2004, the staff approved this license amendment request, returmng the
licensed maximum power level at Fort Calhoun to 1500 MWi, .

Currently, the issues ldentlfled with the AMAG UFMs at Byron, Braidwood, and Fort Calhoun
have not been shown to be a problem at nuclear units that have lmplemented MUR power
uprates using the AMAG UFM system
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) .Quad Cities’ new
steam dryers project

- For the first time ever, Exelon performed the
 replacement of a pair of steam dryers.

40

. : XELON GENERATION"S QUAD
‘ : E Cities nuclear power plant installed
- new steam dryers in the site’s boiling
water reactors earlier this year. Quad Cities,
in Cordova, 111.. has two General Electric
BWRs, each rated at 867-MWe (net design
electric rating). Unit | started commercial
. | operation in February 1973 and Unit 2 in
1 \March 1973. o :
. “The installation project, which took place
, | during outages at Unit | in-April and Unit
2 in May, was a first for Exelon and its con-
tractor, Barnhart Crane and Rigging. The
| " | utility—contractor team worked togethcer on
\ ' “the off-site assembly of the steam dryers,
] transporting them to the site, removing and
| ‘ - replacing siding from the reactor building;
\ and designing, fabricating, and building a
temporary platform and slide rail system
that were used to get the dryers inside the
reactor building. Once inside, the dryers
were moved from a tlemporary containment
airlock to the refueling floor for their even-
tuakinstallation in the reactors, -

The stcam dryers, manufactured in Penn-
sylvania by GE, weigh 55 tons each. The
width of each dryer is 20 ft 7 in., and the
heightis 17 ft 10 in. After manufacture, the
dryers were transported in March in pieces
to an assembly plant in llinois. Once as-
sembled, the dryers traveled 15 miles down
the road aboard a hydraulic platform trailer
to the Quad Cities plant. ‘

“The utility—contractor team focused on
minimizing the project’s impact on plant -
activities. Seismic and tornado loads were
‘| -important considerations for the team in
the design and fabrication of the tempo-
rary platform, which had 1o be capable of
supporting morc than 110 000 pounds.
Once on the platform, the -dryers were
seated on a slide rail system that used hy-
draulics to transport each one into the air-
lock through a series of small moves,
30 inches at a time. The distance covered
along the slide rail system was aboul
30 fect, almost an hour’s worth of work.
Clearances were as tight as a couple of
inches for moving the dryers through the
airlock doors. Tolerances werce less than
that for other parts of the job.
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. transported 15:miles

. Quad Cities plant..Onedryer

%
YIARS

VES A
TN

AL

Steam dryers-are used only'in
BWRs—not in préssurized wi--
fer reactors, When 'wetsteam:is
formed in-a BWR itleaves the.
core and goes through a steam
separator, just like in a:PWR!
‘But unlike a PWR, the-stcamin
4 BWR also gues through a
steam-dryer, where additional
maoistures removed: The $team
then: proceeds o the turbine.:
This was the first. time Ex-
elon had ever replaced. steam -
drvers’in any of its BWRs. and.
it was one of the first replace-

ment jobs of its-kind inthe in-

dustry. according to-a:-project

manager.
“October 2605 ' "NUCLEAR NE WS

arrived: ir\‘A;_:ril and'the other in

bydraulic platform traller to the




. he | roject’s contractor, Barnhart Cmne and nggm
used a !amce boom-crang  to. life each of the dryers. Each

- Below: WoFkers.stand ready to. accept ‘the dryer onto th

- reactorbuilding's temporary platform: A slide.rafl-system
used four shoes:and hydrauhc purap assemblies to shch eat
’dryer into; the aiflock. Ingét:: One of the-four shoes upon

hydrauhc pumps used w0 push the shoe—as the other sho:
-and 'pumps. work in unison,
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he dryer edges closer to the temporary. platform.

Middle: Nearing setdown, the dryer hovers over the slide rail

systemuised to move it inside theaairlock.
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journey, f fromi s start at-Quad"Citiés
our.sxde the reactor building, toinside th
T :rlock Once w.he doors were

dryer out, movmg u to the: refuehng floor,
where n awa:ted nns_tai!at;on mto a reactor.

moves.the. dryef-t‘o alocation 'abové--a
reactor cavnty (B' D) Inside: the reactor, the.
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SNAP, CRACKLE, & PoOP:
THE BWR POWER UPRATE EXPERIMENT

EPU. The Nuclear Regulatory Commission beheves it stands for Extended Power Uprate where the
agency relicenses a nuclear power reactor to operate at a s:gmﬁcant]y higher power level.! But trials and
tribulations at nuc]ear power reactors over the past two years strongly suggest that EPU really stands for
Experimental Power Uprate. The Experiment underway in Illinois may soon move to Vermont.

The Quad Cities Nuclear Power
Station is located on the Mississippi
River about 20 miles northeast of
Moline, IL. The NRC licensed its two:
boiling water reactors (BWRs) on
“December 14, 19722 Twenty-nine
years later — almost to the day - the.
NRC amended the licenses to permit -
the reactors to operate at-nearly-20
percent higher output.

As illustrated in the color schematic,
energy released from the reactor-core
of a BWR boils water. The steam spins
a turbine connected to a generator to
make electricity.
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The outline drawing shows the components inside the

reactor vessel above the reactor core that process the
steam before it flows to the turbine. The steam
leaving the reactor core carries little droplets of water.
The steam passes through vertical tubes called ‘steam
separators’ that remove many of the droplets. The
drier steam then weaves its way back and forth
through a metal maze called the ‘steam dryer.” When
all is working right, water droplets form less than
one-tenth- of one percent of the steam leaving the
reactor vessel.’

On March 5, 2002, the Experimental Power Uprate
began at Quad Cities when workers reconnected Unit
2 to the electrical grid following a refueling outage.
After operating nearly 30 years up to the original
licensed power level, the plant literally began shaking
itself apart at the higher power level. Workers
manually shut down Unit 2 on March 29" after high
vibrations caused leaks in the control system for the.
main turbine.’
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SNAP CRACKLE & POP
THE BWR POWER UPRATE EXPERIMENT

Durmg the subsequent restart of Umt 2 on Apr11 2, 2002 vibrations broke a drain line on one of the four
main steam pipes. Workers knew ‘the main steam pipes were vibrating abnormally at the Experimental
‘Power Uprate condmons because insulation and ~ of all things — vibration monitors had shaken loose and -
fallen from the pipes. 5 Workers fixed the broken line — not ns cause — and restarted Unit 2 o resume the
Experiment.

The main steam pipes signaled trouble again on June 7, 2002. With Unit 2 steadily operating at
Experimental Power Uprate conditions, the indicated flow in main steam line ‘A’ suddenly increased
from 2.95 to 3.05 million pounds per hour while the indicated flows in the remaining three lines
decreased The p]ant s owner, the reactor’s manufacturer, and the site’s regulator huddled about the
problem '

The head-scratching intensified on June 18, 2002, when the measured amount of water droplets being
~ carried away by the steam was about four or five times the values recorded over the past three decades. -
When the high amount doubled over the ‘next two days, operators suspended the Experimental Power
~ Uprate by reducing Unit 2's output below the original hcensed level. But the'damage had already been

done. Operators shut down Unit2 onJ uly 11, 2002 for repairs.’

‘Workers soon spotted a
gaping hole in the ‘steam
dryer. Metal fragments
- from the hole were later
found in a flow instrument
for one of the main steam
lines and- on the inlet
screen for a main turbine
stop valve. Thus, at least
_one fragment from the
cracked, broken® steam
dryer sitting above the
.- Teactor core was carried by
steam out of the reactor

vessel, past both of the
main steam  isolation
valves, out of the primary
containment, ‘out of the
secondary containment, to
the stop valve in the
turbine building.

Accbrding to Exelon, the owner of the Quad Cities reactors:

The root cause of the steam dryer failure was determined to be a lack of industry experience and

- knowledge of flow-induced vibration dryer failures. The dryer failed as a.result of fatigue caused’
by ﬂow-mducea' vzbranons created by hzgher “Steam ﬂows due to Exzended Power Update
conditions.”

Hence, the Experiment fills in gaps in the nuclea: mdustry s knowledge. The nuclear 1ndusny d1d not
know what to expect or what might happén, so Exelon cranked up Quad Cities Unit 2 to find out. But the
resulting steam dryer snap, crackle, and pop in 2002 only schooled the industry on how to band- a1d that
problem, not how to prevent it. _

- July 9, 2004 - ' ] _ “Page2 of 6



SNAP, CRACKLE, & PoP:
THE BWR POWER UPRATE EXPERIMENT

‘ After repairing the steam dryer. by replacing the damaged plate and adding braces, workers restaﬁed Unit
2on July 21, 2002, and resumed the Experiment.

The next phase of the Experrment began on May 6, 2003, when the measured amount of water droplets in -

the steam again significantly exceeded the normal value. On May 28, 2003, operators suspended the

Experiment by reducing Unit 2’s power output below the original licensed level. Two weeks later, Unit 2
 was shut down for another round of steam dryer reparrs L - e

It was again child’s p]ay to spot the damage —a crack in lhe steam dryer % mch wrde and mere]y 9 feet
long. .
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The damage was not in the exact.same-location as in 2002, but Exelon recycled the same excuse
nonetheless:

The root cause of the steam dryer failure was determined to be a lack of industry éxperience and

knowledge of flow- induced vibration dryer failures. The dryer failed ds a result of fatigue caused
by flow- -induced vibrations created by higher steam flows due to EPU conditions."

July 9, 2004 . . S : " Page3of6



'SNAP, CRACKLE, & POP: -
THE BWR POWER UPRATE EXPERIMENT -

" In other words, not enough knowledée was gained from the steam dryer shakihg itself apart in 2000 to

prevent it from happening again in 2003. Not enough data? No problem, there are more BWRs to include
in the Experiment. Enter Quad Cities Unit 1..

‘On October 26, 2003, the indicated flow in main steam line ‘D’ suddenly increaséd by 0.5 million pounds

per hour while the indicated flows in the remaining three lines decreased.” Within days, the amount of -
water ‘droplets in the steam was measured at significantly higher than the usual value. Operators-
suspended the Experiment on November 3, 2003, by reducing Unit 1's power output below the original

‘licensed level. Unit 1 was shut down on: 'November 12, 2003, for repairs to the steam dryer. That same -

month, workers discovered cracks in the Dresden Unit 2 (another Exe]on BWR) steam dryer followmg a
single operatmg cycle at the Experimental Power Update conditions. !

When workers entered the Quad Cities Unit 1 comainmem for the now well-rehearsed repﬁirs to the steam

_ dryer, they found a new problem. The vent line broke off the pilot valve for one of the electromatic relief

valves. Technicians later concluded that vibrations broke the vent line, which prevented the relief valve -
from opening as required in event of an accident. Although its operating license only allowed Unit 1 to
operate for 14 days with a broken rehef valves the reactor had operated for nearly 110 days in that

12
degraded condition.
- General Elec!nc Reaclor Pressure Vessel

- The Unit 1 steam dryer had a half—inch

thick piece of -the outer hood bank
measuring about 6 Y2 inches by 9 inches

. missing. Workers could' not locate the

missing piece(s), but they did find
evidence of its journey. One of the two

large pumps that recirculates. cooling -

water through the reactor core had scratch
marks on its impeller. The pump’s

impeller had been replaced in 2002 so the

damage was recent.

. Workers restarted Unit 1 after repairing
the steam dryer and abandoning the search
- for its missing pieces. Exelon guessed the

steam dryer piece, or a fragment thereof,
passed through the recirculation pump and
now resides inside the lower curved dome

-of the reactor vessel.

On March 18, 2004, the NRC teleconferenced with Exelon about recent inspections of the steam dryer -
during the spring refueling outage on Unit 2. The Experiment continues to add to the nuclear industry’s

!
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knowledge of how steam dryers break while remaining coy about how to stop the damage: _

o Cracks formed in some of the plates added during the 2003 repairs
o Cracks formed in a weld where a stiffener plate was added
o A one-inch crack formed in a steam dryer seam

—

* This steam flow redistribution occurs because the hole(s) in the broken steam dryer allows a “short cut” for steam

to the nearest steam pipe.

- July 9, 2004
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‘SNAP, CRACKLE, & POP:
THE BWR POWER UPRATE EXPERIMENT

. Exelon may have tired of the Experiment. They plan to replace the steam dryers at Quad Cities as soon as -
* practical. For Unit 1, that means the refueling outage scheduled for March 2005. For Unit 2, that means
the refueling outage scheduled for spring 2006."

In Exelon’s own words

. The dryer is a non-safety related component whose only safety function is to remain intact .
- such that no loose part will prevent a safety related component from performing its function."

* The steam dryer has no moving parts. It is a bunch of metal plates, some with holes drilled through them,
welded together. The only thing one has to do is keep it intact. The Experimental Power Uprate failed
three times against this fairly simple success criterion at Quad Cities in less than two years.

The NRC informed Exelon that:

‘the NRC staff noted that the licensee’s resolution of the potential adverse flow effects from EPU
operation at Quad Cities and Dresden continues to rely primarily on questionable analyses

Lack of knowledge caused the prob]ems Questronable analyses hinder their resolution. Yet the NRC
" allows BWRs in Illinois, Iowa, and North Carolina to operate at Experrmenta] Power Uprate conditions
- justified by the ill-informed, questionable analyses. The NRC’s mission is to protect public health and
safety. The BWR Power Uprate Experiment conflicts with that mission. -

For the NRC 1o allow BWRs to continue operating at.Experimemal Power Update conditions is to naively
assume that the only adverse consequences from the incomplete knowledge and questionable analyses -
have — very politely — revealed themselves in the form of Swiss-cheese steam dryers and vibration
monitors lying on the floor. What about emergency systems also incapacitated at the Experimental Power
Uprate conditions but still undetected? We won’t know until someday when these standby emergency
systems are called upon durmg an accident and fail to respond. That lesson will come with a very high,

and totally unnecessary, price tag.

Repeatedly told that the nuclear industry doesn’t have enough knowledge about Experimental Power _
Update conditions, the NRC is shirking its responsibility to protect the public by allowmg clueless plant -
owners to crank up BWRs to see what happens.

Prepared by: David Lochbaum, Nuclear Safety Engineer-

" Sources:

! United States Nuclear Regulatory Commlssmn, “Fact Sheet on Power Uprates for Nuclear Plants,” March 2004.
Available online at hitp: /twww .nre.gov/reading-rm/doc-collections/fact-sheets/power-uprates. html

2 United States Nuclear Regulatory Commission, NUREG/CR-5640, “Overview and Comparison of U.S.
Commerical Nuclear Power Plants: Nuclear Power Plant System Sourcebook,” September 1990.

3 Technical Training Center, United States Nuclear Regulatory Commission, “G.E. Technology Systems Manual ”
Chapter 2.1, “Reactor Vessel System,” January 1997.

4 Letter from David E. Hills, Chief ~ Mechanical Engineering Branch, Nuclear Regulatory Commission, to John L
Skolds, President — Exelon Nuclear, “Quad Cities Nuclear Power Station NRC Integrated Inspection Report 50-
254/03-02; 50-265/03-02,” January 31, 2003.

5 Letter from David E. Hills, Chief — Mechanical Englneermg Branch Nuclear Regulatory Commission, to John L
Skolds, President - Exelon Nuclear, “Quad Cities Nuclear Power Station NRC Integrated Inspection Report 50-
254/03-02; 50-265/03-02,” January 31, 2003. .

4
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SNAP CRACKLE, & POP
THE BWR POWER UPRATE EXPERIMENT

6 1 etter from Mark A. Ring, Chief — Branch 1, Nuclear Regulatory Commission, to John'L. Skolds, President -
Exelon Nuclear, “‘Quad Cities Nuclear Power Station, NRC Integrated Inspection Report 50-254/02-05; 50-265/02- ,
05,” July 30, 2002.

7 Letter from Geoffrey E. Grant, Director — Division of Reactor Projects, Nuclear Regulatory Commtssron to John
L. Skolds, President — Exelon Nuclear, “Quad Cities Nuclear Power Station, Unit 2 NRC Special Inspection Report
50-265/03-11,” August 7, 2003.

8 | etter from Timothy J. Tulon, Site Vice President, Exelon Generation Corporatron to Nuclear Regulatory
Commission, “Licensee Event Report 265/02-003, “Reactor Shutdown due to Failure of Reactor Steam Dryer from
Flow-Induced Vibrations as a Result of Extended Power Update,”” September 9, 2002.

® Letter from Geoffrey E. Grant, Director — Division of Reactor Projects, Nuclear Regulatory Commission, to John
L. Skolds, President ~ Exelon Nuclear, “Quad Cities Nuclear Power Station, Umt 2 NRC Special Inspectton Report-
50-265/03-11,” August 7, 2003.

101 etier from Timothy J. Tulon, Site Vice President, Exelon Generation Corporation, to Nuclear Regulatory
Commission, “Licensee Event Report 265/03-004, “Reactor Shutdown due to Degraded Reactor Steam Dryer asa
Result of Increased Steam Velocities from Extended Power Update,”" August 22, 2003.

11 § etter from Patrick R. Simpson, Manager - Licensing, Exelon Nuclear, to Nuclear Regulatory Commtsston,
«Additional Information Regarding Request for Extended Power Update NRC Safety Evaluation,” April 9, 2004.

12 1 etter from Mark A. Ring, Chief - Branch 1, Nuclear Regu]atory Commission, t6 Christopher M. Crane,
President and Chief Nuclear Officer — Exelon Nuclear, “Quad Cities Nuclear Power Station, Units 1 and 2 NRC
Integrated Inspection Report 05000254/2004002; 05000265/2004002,” April 19, 2004.

131 etter from Keith R. Jury, Director — Licensing and Regulatory Affairs, Exelon Nuclear, to Nuclear Regulatory
Commission, “Commitments and Plans Related to Extended Power Uprate Operation,” May 12, 2004,

14 Letter from Timothy J. Tulon, Site Vice President, Exelon Generation Corporation, to Nuclear Regulatory
Commission, “Licensee Event Report 265/03-004, “Reactor Shutdown due to Degraded Reactor Steam Dryerasa
Reésult of Increased Steam Velocities from Extended Power Update,”” August 22, 2003.

15 Memorandum to File from Lawrence W. Rossbach, Project Manager, Nuclear Regulatory Commission, “Quad .
Cities Nuclear Power Station, Unit 2 — Documentation of Conference Call with Exelon on March 18, 2004, to
Discuss Steam Dryer Indications, Causes, Repairs, Modeling, Dryer Test Plan and Companson with Dresden
Nuclear Power Statlon ”March 25, 2004,
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Nuciear

~ Extended Power Uprate
- Licensing Challenges

Exelon Nuclear
~ Keith Jury, Director — Licensing and Regulatory Affairs
. Regulatory Information Conference 2004
o Session W6 |
March 11, 2004

o

\

|
\

Background - __Exelin.
Nuclear
" » NRC approved 17% extended power uprate (EPU)
for Dresden and Quad Cities in 2001, and
madifications were nmplememed in 2001-2002

» Two major categories of EPU issues since
implementation

— Vibration effects
» Steam dryer failures
* Main steam rellef vaive degradation
+ One example of small bore piping failure - -
» Feedwater sample probe tailures

— Reduced operating or safety margin

-

. Docket No. 7195
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Licensing Process Issues L Exel n.
' Nucleat
* Approved EPU topncal repons do'not provide sufficient guidance on the
depth or facus of analyses required. especially concerning vibration
* . Etfects of core design and fuel transitions, combined with EPU, may
- result in unanticipated cycle-specific analysis resufts
Example is requirement for additional safety valve at Dresden
+ Review of previous generic communications and operating experience
(OE) infermation tor EPU needs to be more thorough .
- EPU oxacerbated condition rapaned in GE Service Information Letter (SIL) -
on main steam line low pressure isolation setpoint margin ‘
- SIL regarding sampie probe failures was thought to be unaftected by EPU
* BWRVIF documents regarding steam dryers and eﬁecls of loose parts
requure re- evaluat:on/revusuon

Regulatory Implications. B Exel .
N o o Nuclear .
.* NRC confidence in the EPU licensing process has eroded
- Extensive high level interaclions with NRC management
~ Additional NRC information and review requests - '
~ Letters of expectation and commitment continnation
~ Recognized need.10 revise satety evaluation for previous EPU amendment
» NRC has shown increased sensitivity toward potentiali EPU impact on
licensing actions and plant issues
* Licensing process is slill robust
.~ Safety enslysis acceptance criteria are verified 1o be met
' - Issues to date have not been safsty significant
* )ssues show there is some uncer\amty when moving into previously

unchaned territory
- Uncenainty is mitigated through sharing of OZ, simifar to experience gained
during early stages of nuclear industry
» Emphasizes need for continued focus on eftective use ot industry OE




e

Exelon and lndustfy Reséonse- : EXEI - Ny

» Exelon and industry EPU evaluation
- - Exelon has undertaken several in-depth reviews to

Nuclear

prevent additional unexpected outcorries
~ BWR Owners’ Group committee on EPU effects
— BWR Owners’ Group subcommittee and BWRVIP
working group on steam dryers

o

. Conclusion | - Exieli.,:«'n.'

: . _ Nuclear
EPUs have produced significant benefit to the
industry by increasing generation at acceptable
costs _ - : ,
Unexpected issues clearly demonstrate the need
to make adjustments in the analyses and reviews
NRC sensitivity toward potential EPU impacts has
increased significantly
Implications are manageable through a
combination of more detailed up-front analyses
and continued effective use of OE




April 7, 2006

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE -- PNO-III-06~01'0,

This preliminary notification constitutes EARLY notice of events of POSSIBLE safety or public
interest significance. The information is as initially received without verification or evaluatlon and
is basucally all that is known by the Region Ili staff on this date. : :

Facility : .- Licensee Emergency Classification
Exelon Generation Co. o " Notification of Unusual Event
' Quad Cities 2 : ' ___Alert
~ Cordova, IL ' ' . } __. Site Area Emergency
Docket: 50-265 -___ General Emergency

License:.DPR-30 - . o - X_ Not Applicable -

N SUBJECT: CRACKING IDENTIFIED IN UNIT 2 STEAM DRYER

DESCRIPTION:

The'licensee has identified cracking in the Unit 2 steam dryer during the unit's ongoing refueling -
outage. The steam dryer is an internal reactor structure designed to remove moisture from
steam before it enters the main steam lines to the turbine.  The steam dryer was installed in

May 2005 as the first steam dryer replacement ina U. S. reactor.

- The steam dryers for both Quad Cities units were replaced because of cracking concerns
caused by acoustic loading and vibration from operation at Extended Power Uprate power
levels. The replacement dryers were designed and constructed to be more robust and resistant
to cracking than the previous steam dryers. The Unit 2 steam dryer was also lnstrumented with
several strain gauges, pressure transducers, and accelerometers.

The initial inspection by the licensee revealed one large crack, approximately 5 feet in length,
with multiple branches, in the skirt region of the dryer. This crack is currently believed to have
been caused by binding difficulties experienced during the initial installation last year, but the
root cause evaluation is still in process. The Unit 2 dryer installation lessons learned were
mcorporated into the Unit 1 steam dryer installation, and no difficulties were experlenced wnth ItS

installation.

The licensee has also identified several smaller cracks of lesser significance on various internal
bracing within the dryer. The steam dryer inspection is expected to be completed on April 9.

Evaluations of all of the cracks and indications also are continuing, and the licensee is
developing plans to repair the steam dryer. Reglon l1I(Chicago) and the NRC Resident
lnspectors are monltorlng the licensee’s activities. -

The State of lllinois will be notified. The information.in this prehmlnary notification has been
discussed with licensee management.

Docket No. 7195
Attachment 1-7
2 Pages



- Region Il received initial notification of the steam dryer inspection findings on March 29, 2008,
and additional information was provided as the inspection has continued. This mformatlon is
current as of 1:45 p.m. CDT on Apnl 7, 2006 : .

CONTACTS:'AIIan Barker ~ Mark Ring
| 630/829-9679 ~ 630/829-9703
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From: Raymond Shadis [shadis@prexar.com] - ' ~ -3 Pages
Sent: ~Friday, November 11, 2005 7:54 AM ' '
To: e 10@c-10.0rg; can@nukebusters.org; Nuclear Policy Research Instltute NECNP;

‘nuclearfreevermont@yahoogroups.com; NucNews; vce@vermontel.net
Subject: Vermont Yankee has more cracks; probe demanded

Importance Low

| httn //www rutlandherald com/anps/pbcs.dll/artu
AID—/20051111/NEWS/511110380/1003/NEWSO2

Artlcle publlshed Nov 11, 2005 . :
Vermont Yankee has more cracks; probe

demanded

BRATTLEBORO A key component at Vermont Yankee nuclear power plant has
developed dozens of additional cracks, the plant's owner announced late Thursday.

Entergy Nuclear said that sophisticated technology discovered a total of 62 cracks
in the steam dryer during a special inspection during the power plant's ongoing-
shutdown and refueling. The company had reported last year that there were 16
cracks in the 17-foot-wide steel steam dryer.

The Nuclear Regulatory Commission said that despite the cracks, the reactor was .
safe to resume operation, but it said the new cracks raised unanswered questions
about the plant's ability to withstand the additional pressures that would come

with its plans to generate more power. .

-The large number of cracks quickly caught the attentlon of the state's
congressional delegation. Led by Sen. James Jeffords, I-Vt., the ranking member
of the Senate committee that oversees nuclear power plants the delegation called -
for federal regulators to do thelr own investigation into the cause of the cracks in

the steam dryer.

"We request that the condition of the steam dryer be fully evaluated, using the
techniques of the most recent'inspection and any other appropriate means, as the
NRC considers Entergy Nuclear's request to produce an additional 100 megawatts
of power from Vermont Yankee," said the statement from Jeffords, Sen. Patrick
Leahy, D-Vt., and Rep. Bernard Sanders, I-Vt., to NRC Chalrman N|Is Diaz.

"We beheve it is essential that our constituents receive needed mformatlon about
whether the plant's steam dryer will be able to withstand boosted power conditions

1177006
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and operate safely and rellably," the letter added

Cracklng in steam dryers has been a critical |ssue in Entergy s ambition to boost
power production by 20 percent, or 110 megawatts, because other General
Electric-designed reactors have developed cracks:-in their steam dryers, resultmg
“in failure. Entergy's long-stalled application for a power boost has been largely
‘delayed over the. NRC's concerns about the steam dryer

Accordlng to NRC information, onIy six reactors out of the 100 commercial reactors
in the country have developed such cracks. '

The steam dryers are not a safety eomponent by themselves but their fallure
which could result in pieces of steel falling back into large steam valves, Wthh
' lead back to the reactor, could create serious safety problems

'NRC spokesman Nell Sheehan said Thursday the NRC was sure that the plant was
safe to continue to operate and the plant had clearance to resume operation. The
plant has been shut down for its regular refueling and malntenance outage since

I'-Oct 24.

But Sheehan said the NRC had asked Entergy for addltlonal information about the
cracklng issue, a report that is expected ppy the end of the month.

Sheehan said 16 cracks had been dlscovered in Aprll 2004 the last time the plant
"was shut down for its regular refueling and maintenance. He said a testing with
increased magmflcatlon revealed the additional cracks.

"Our evaluation is t_hese cra‘cks don't pose any sort of a problem," Sheehan' said.
He said the NRC and Entergy had concluded that the cracks had _bee'n there "a
long time," probably "early in the power history of Vermont Yankee." The reactor
started operation in November 1972.

| Sheehan said he didn't know how big the cracks were, but said they were "very -
minor.' :

"We don't believe these pose any problem for restarting," he said.
The uprate or power boost is another matter, he said.

| Robert Williams; spokesman for Entergy, said the cracks were "insignificant and’
didn't pose a safety hazard."

Last year, the plant originally announced finding only four cracks, with one as long

as 14 inches and another 3 inches long. They were cleaned and welded Months
later, the company later mcreased the number to-16.

= FE R NiaVaVaVe :
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Williams said a "high-resolution inspection” had revealed 62 "shallow hairline
surface cracks that Entergy, General Electric and the Nuclear Regulatory
Commission staff have determiried are acceptable because they are not

- structurally sngnlﬂcant "

W|II|ams said the cracks are "similar to those found at other boiling-water-
reactors." He said the cracks occurred in metal less than a quarter inch thick,
while the "halrlme ones were 1 to 5 inches long. .

Unlike the cracks dlscovered last year these cracks: dldn t have to be welded or
| remforced Williams said.

'Raymond Shadls, senior technical advnsor for the anti- nuclear group New England
Coalition, said it was "insulting to the public" that the information was released.so
late in the day, on the eve of a federal three-day weekend holiday, and leading up
to important NRC hearrngs m Brattleboro on the techanaI problems of the SO-

called uprate

"These (surface) failures are indicators of future structural failures," Shadis said,
saying that anyone with commonsense gxperience in welding, metal fabrication or
metalurgy knew that cracklng was a preqursor to failure.

'He said Entergy, having now identified defects WhICh probably existed since pIant
construction, "should have undertaken an analysns to determine whether or not
they would have an effect on future safety."

Contact Susan Smallheer at susan.smallheer@rutlandherald.co_n1.

71 7M0NA
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Sherman, William

~ From: Raymond Shadis [shadis@prexarcom]
Sent: Fnday November 11, 2005 8:07 AM-

To: c- 10@0-10 org; can@nukebusters.org; Nuclear Policy Research Institute; NECNP;
nuclearfreevermont@yahoogroups.com; NucNews; vce@vermontel.net

Subject: 62 cracks found at Vt. Yankee

http://www.reformer. com/Storles/O 1413.102~8860~3 126276 00. html
62 cracks found at Vt Yankee |

By KRISTI [ CECCAROSSI
Reformer Staff

BRATTLEBORO -- There are 62 cracks in an important piece of equrpment at Vermont Yankee, but
plant ofﬁcrals and federal regulators say that's not a problem ,

The halrlme surface cracks in the plant's steam dryer were found this month during a routlne shutdown.
Entergy Nuclear, owners of the plant, and the Nuclear Regu]atory Commission said the cracks pose no

‘safety threat.

The cracks are no‘t'structurally significant and they are probably from the plant's early years of |
operation, according to Neil Sheehan, spokesman for the NRC. They "appear to be old," he said.

However, nuclear watchdogs say the cracks are one more reason why the NRC should put the brakes on
Entergy's plans to boost power at the plant to 120 percent. A so-called "uprate" at Vermont Yankee is

pending final review by the NRC.
In other nuclear plants that have been uprated, cracks in the steam dryer have been a persistent concerh.

Vermont's congressional delegation has identified the cracks as.a problem, too. The state's senators and
sole representatrve wrote to the NRC on Thursday, urging the agency to evaluate the steam dryer issue

before approving the uprate

The Vernon reactor has been off line for re-fueling since Oct. 22. During the outage, plant engirreers
looked at the reactor and the steam dryer, located at the top of the reactor. They found 42 cracks, rangmg
from 1 inch to 5 inches in length, said Rob Williams, spokesman for the plant.

* The other 16 cracks were drscovered in March 2004, during the last refueling outage.

The cracks could.have been on the steam dryer more than 20 years, but they've only been discovered
now because engineers are using cameras with higher resolutions than ever before. : '

The images show the cracks have been reviewed by Entergy ofﬁc1als as well as the NRC and General.
Electric.

Vermont Yankee is a boiling water reactor that started running in 1972.

- Docket No. 7195
Attachment 3-2
3 Pages
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When the reactor heats up, it produces steam whi'ch, eventually, produces power. Before the steam hits
the plant's turbines, it passes through the steam dryer, where any traces of water are removed.

The Quad Cities Generating Station in Illinois, also a boiling water reactor that went on line in 1972, ;
was granted a 17 5 percent uprate by the NRC in 2002.

Since then, the steam dryer has failed twice because of cracking. In one instance, a plece of the dryer
broke off and damaged other components of the reactor. The plant has been shut down'a number of
times to try to fix the problem..

The NRC is scrutinizing the steam dryer issue: at Vermont Yankee as a result This fall it told plant
‘officials that in order to have their uprate approved, they'd have to adhere to more stringent malntenance
of the steam dryer. Entergy agreed to the condition.

Ray Shadis, technical advisor for the nuclear watchdog New England Coalltlon said. the added over51ght
amounts to "an experlment on the banks of the Connecticut River."

"They are now ‘making the assertion that because these are surface cracks, they-will go no further."

And part1cularly in l1ght of a 20 percent boost in power output at the plant Shadls sald "that s
" preposterous.” ‘

Entergy officials have until the end of the month to prove that the cracks won't be exacerbated by an
uprate, sa1d Sheehan, of the NRC.

Plant engineers will evaluate the steam dryer and submit a report to the NRC for review. The NRC w1ll |
not 1nvest1gate the issue itself. ’

However, in a letter t0 the NRC chairman, Sens. Patrick Leahy, D-Vt., and Jim Jeffords, I-Vt., and Rep. '
~ Bernard Sanders, I-Vt., indicated that's what they'd like the agency to do

"We request that the condmon of the steam dryer be fully evaluated, us1ng the techniques of the most
recent 1nspect10n and any other appropriate means," the letter states. "... it is essential that our
constituents receive needed information about’ whether the plant's steam dryer will be able to withstand
boosted power condltlons and operate safely and rehably .

While Vermont Yankee was shut down, plant officials refueled the reactor with a fuel specifically
desrgned for the plant's "uprated” production, according to Williams, plant spokesman. Durmg last
year's outage, plant officials installed the same fuel. ' ,

Entergy has reportedly done other work at the plant in preparation for the power boost but W1lhams
could not say how much ofﬁc1als have spent in ant1c1pat1on of an uprate

The uprate has been approved by the state's Public Serv1ce Board, a quasi-judicial panel that handles all
‘matters related to utilities. The board's approval is not final, however; members are still dehberatlng
whether they want an independent safety assessment of the plant done first.

The NRC is the last, major agency that must endorse the uprate. This month, it all but granted tentatlve

‘approval. It's "draft" evaluation will bear public review on Nov. 15 and 16, when an agency panel hosts
hearings at the Quality Inn in Brattleboro. _
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NRC officials have said they will issue a final evaluation of the upfate‘ é_:ar]y next year.

Kristi Ceccarossi can be reached at kceccarossi@reformer.com.
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- Sherman, William

From: Raymond Shadis [shadis@prexar.com]
Sent:  Friday, November 11, 2005 7:45 AM

To: - c-1 0@c-10. org; can@nukebusters.org; Niclear Policy Research Institute; NECNP;
nuclearfreevermont@yahoogroups.com; NucNews; vce@vermontei.net

Subject More cracks found in Vermont Yankee dryer

‘http: /[ WwWW. vermontguardlan com/local/l 12005/V
More cracks found i in Vermont Yankee dryer |

By Kathryn Casa | Vermont Guardlan

Posted Nov. 10, 2005

| BRATTLEBORO Inspectors at the Vermont Yankee Nuclear Power plant discovered another 46
hairline cracks in the reactor’s problematic steam dryer durmg a regular refueling outage; prompting a
call by Vermont s congressional delegation for. closer review of the component

The fissures were found with specialized remote- dontrolled underwater cameras that were being used to
check the welds on some 40 steam dryer cracks digcovered in 2004, according to a press release from
VY spokesman Rob Williams. They are in addition to 16 cracks found during the last refueling outage,

accordmg to federal regulators

“The high resolutlon inspection of the steam dryer in this outage and the previous outage have identified -
a total of 62 shallow hairline surface cracks that Entergy, General Electric and the Nuclear Regulatory
Commission staff have determined are acceptable because they are not structurally significant and are
likely to have occurred in the early years of plant operation,” according to Williams. He said further -
operation of the reactor “will not affect their condition.” ' ‘ '

‘Entergy is the Mississippi-based corporatlon that owns Vermont Yankee, and is seeklng to increase-
power there by 20 percent. General Electric is the company that built the 33-year-old boiling water

reactor.

The development prompted Vermont's three-member congressional delegation to call for more testing of
the steam dryer. "We believe it is essential that our constituents receive needed information about
whether the plant's steam dryer will be able to withstand boosted power conditions and operate safely
_and reliably," wrote Sens. James Jeffords, I-VT, and Patrick Leahy, D-VT, and Rep. Bernie Sanders I-
VT, in a letter Thursday to NRC Charrman Nlls Diaz.

“We request that the condition of the steam dryer be fully evaluated, using the techniques of the most
recent inspection and any other appropriate means, as the NRC considers Entergy Nuclear's request to "
_produce an addmonal 100 megawatts of power from Vermont Yankee they wrote.

- Jeffords is ranking member of the Senate Environment and Public Works Committee.

Williams said operators were preparing Thursday to restart the reactor, which has been shut down in

Docket No. 7195
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refuelrng mode since Oct. 22,

“The outage . was based on 18 months of planning and involved more than 5,000 separate tasks

: mcludmg refuehng the reactor, as well as tésting and inspection of virtually every component and -
system in the plant,”” Williams said in a press release. “In addition, severa] equipment upgrades were.
completed to support a proposed increase in power output

It is unclear what effect the increased vibrations of a power uprate would have on the steam dryer.-
Although it is not considered a safety component, breakage could lead to complications within the :

plant’s safety systems.

NRC Reglon I spokesman Neil Sheehan said a special mspector was sent to Vernon to review Vermont

- Yankee’s steam dryer work during the outage. “We have not identified any problems with the
company's evaluation and determination that the steam dryer will be safe to operate following the
outage, at current power conditions,” Sheehan said in an e-mail Thursday

However, Entergy will be required to “conduct an evaluation of the new cracks for uprate conditions by |
the end of this month,” Sheehan said. : o .

The VY upraté application is believed to be in its final stages. In a draft safety report issued late last
month, NRC staff said the plant could be uprated safely A two-day meetlng and public hearlngs on the
uprate are set for Nov. 15- 16 in Brattleboro.

Nuclear watchdog Ray Shadis, technical advisor to the New England Coalition, a citizens’ group
ﬁghtmg the uprate said the cracking is far more serious than either the NRC or Entergy have indicated.
“Anybody who understands how metal is stressed understands that surface indications are very, very
serious because they reflect what is beneath the metal,” Shadis said. “Therefore, the uprate should not
proceed until a thorough analysis is done.”

Shadis reJected the contention by Entergy and the NRC that the cracks were not recent. “Why didn’t”
they find them sooner'7 ” he asked. “The more they look, the more they find.”

The NRC last month informed Entergy that it would require a broad set of conditions before an uprate
~ would be permitted, including hourly monitoring of plant conditions as power is increased and an

ongoing assessment of the steam dryer.

David Lochbaum, a nuclear _e‘ngineer with the Union of Concerned Scientists in Washington, said such
conditions indicate that neither Entergy nor the NRC are confident the plant can withstand an uprate.

Lochbaum pointed to serious steam dryer breakage at two sister b0111ng water reactors in 1111n01s which
vibrated apart when those plants implemented a power uprate. Both of those reactors were also made by
‘General Electric, and both had to temporarily shut down due to serious steam dryer breakage.

Raymond Shadis

Staff Technical Advisor
New England Coalition
Post Office Box 98

- Edgecomb, Maine 04556
'207-882-7801
shadis@prexar.com
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Cnngresz of the United étateﬁ
washmgmn, BC 20515

“Novcm'bcr 10, 2005

-The Honorable Nils J. Diaz : . o , }
- Chairman . :

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001 '

Dear Mr. Chairman:

‘We write in response to the announcement today of the discovery, during a recent scheduled
outage, of more than 40 additional cracks in the steam dryer at Vermont Yankee. We understand
that a Region 1 Nuclear Regulatory Commission (NRC) inspector was dispatched to assist the
resident inspector in the determining whether these cracks pose safety and operational concerns
for the plant’s current power production. We request that the condition of the steam dryer be
fully evaluated, using the techniques of the most recent inspection and any other appropriate
means, as the NRC considers Entergy Nuclear' s request to produce an additional 100 mef_awatts
of power ﬁom Vermont Yankee. \
We understand that these cracks were disCoveréd through the use of-enhanced visual inspection
techniques. As you know, these gracks are in addition to some 18 cracks, both hairline and
larger, that were discovered through visual inspections of the plant’s steam dryer in April and
May of 2004. Steam dryer cracking is of concern at many boiling water reactor facilities. We
know that cracking problems have persisted at the Quad Cities facilities’ steam dryers, dcspltc
repeated fixes, and that uprated power conditions at those facilities place additional stresses on
dryer performance. While the steam dryer itself is not a safety-related piece of equipment, its
proper functioning is important to the plant’s safe and reliable operation. Steam dryer cracking
could result in pieces breaking off, and falling back into the steam lines that lead out of the
reactor. In the case of the Quad Cities reactors, these plants have been forced to shut down
because of cracking, making their operation less reliable.

As the NRC reviews the Vermont Yankee power uprate request, we believe it is essential that our
constituents receive needed information about whether the plant’s steam dryer will be able to
withstand boosted power conditions and operate safely and reliably. The functioning of this
piece of equipment should receive the Comrmssmn s full and thoroug,h atiention during the
review of lhe uprate application.

‘We look forward to a prompt reply.

Sincerely,

Fot Lok

, ‘Docket No. 7195
PRINTED ON RECYCUED FAPER Attachment 3-4
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'  UNITED STATES | ~
NUCLEAR REGULATORY COMMiS_SiON .

WASHINGTON, D.C. 20555-C001

" September 2, 2004

LICENSEE:  Entergy Nuclear Operations, Inc.

FACILITY: Vermont Yankee Nuclear POwer Station

'SUBJECT:  SUMMARY OF JULY 21 and 22, 2004, MEETINGS WITH ENTERGY:.
: NUCLEAR OPERATIONS, INC. ON-STEAM DRYER ANALYSIS FOR .
VERMONT YANKEE NUCLEAR POWER STATION (TAC NO. MC0761)

On July 21 and 22, 2004, Category 1 meetings were held betWeen the U.S. Nuclear Regulatory
Commission (NRC) and representatives of Entergy Nuclear Operauons, Inc. (Entergy) at NRC
Headquarters in Rockville, Maryland.

The purpose of the July 21, 2004, meeting was to discuss the methodology being used by
Entergy’s contractor, General Electric Nuclear Energy (GENE), for the structural analysis of the
Vermont Yankee Nuclear Power Station (VYNPS) steam dryer. This analysis is being used to
support Entergy’s license amendment request for a 20% power uprate at VYNPS. The power
uprate request was submitted by Entergy to the NRC on September 10, 2003. The purpose of
the July 22, 2004, meeting was to discuss some of the specific issues related to the VYNPS
steam dryer analysis, including the steam dryer inspection and modifications performed during v
the Spring 2004 outage, and testing and monitoring planned for the steam dryer. A portion of
each meeting was closed to the pubilic in order to discuss proprietary information associated -
with GENE’s analysis. The lists of attendees for the July 21 and 22, 2004, meetlngs are
provnded as Attachments 1 and 2, respectlvely v , ,

Open Portion of Meetlnqon July 21, 2004

Mr. Richard Ennis, Pro;ect Manager for VYNPS in the NRC's Office of Nuclear Reactor
Regulation (NRR) Division of Licensing Project Management (DLPM), provided introductory
remarks. Mr. Ennis explained that although the steam dryer is a non satety-related component,
industry experience with steam dryer cracking has raised concerns because of the potential for
Joose dryer parts to impact the performance of safety-related components. Mr. Ennis
emphasized that the NRC needs to fully understand the analysis, design, and monitoring that
Entergy plans for the VYNPS steam dryer as part of the staff's evaluation of the request to

operate ata hlgher power level

Mr. Craig Nichols, Entergy's VYNPS power uprate Project Manager, prowded an overview of
the information to be discussed during both meetmgs

Mr. Dan Pappone, of GENE, presented information regarding the steam dryer structural
analysis methodology as shown in slides 1 through 14 of Attachment 3. Mr. Pappone
emphasized that industry experience with steam dryer failures is that steam line velocity is a
good indicator of the pressure loads on the dryer. He noted that the VYNPS steam line
velocities after the proposed power uprate would be about the same as the steam line velocities
before power uprate at the OUad Cities and Dresden plants

Docket No. 7195
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o
Members of the public were in attendance. There were no comments or questions from the

_public and no Public Meeting Feedback forms were received by the NRC staff. There were no
action items resulting from this meeting.

Open Portion of Meeting on July 22, 2004

Mr. Ennis provided introductory remarks similar in nature to his introductory remarks during the
meeting on July 21, 2004. o |

Mr. Nichols preqented lnformatlon regarding the VYNPS steam dryer activities related to the
proposed power uprate as shown in the Attachment 4 slides. The following major topics were
discussed during the presentatlon _

e Mr. Nichols discussed the VYNPS steam dryer inspection and steam dryer‘ modifications
that were performed during the Spring 2004 refueling outage. The same type inspection
(i.e., consistent with GENE SIL-644 recommendations) will be performed during the next
refueling outage. The modifications that were performed toistrengthen the dryer
incorporated the latest CENE modlfuc.:x'uonQ consistent w1th the lessons-learned from Quad

Cities.

e Mr. Nichols stated that VYNPS steam dryer monitoring would take measurements
consistent with GENE SIL-644 recommehdations. '

e Mr. Nichols discussed &an acoustical moni‘toring program that will be used to get VYNPS
specific data in order to show the GENE analysis is bounded by the VYNPS specific data.
Entergy is using the same vendors as Exelon for this effort.  Instrumentation was installed
for the acoustic monitoring program during the recent forced outage. Data was collected
during the subsequent plant startup for power levels between 80% and 100% power.
Additional data would be collected following the proposed power uprate at power levels
above the current 100% level during a controlled power ascension program..

Followmg the presentation by Mr. Nuchols the NRC staft prowded the following questlons and
comments:

e Mr. Tad Marsh, Director of DLPM in the NRC’s Office of NRR, raised concerns regarding _
the acoustic monitoring program use of data external to the dryer (e.g., main steam lines) in
predicting the effects on the steam dryer. He asked if Entergy had considered '
instrumenting the steam dryer. Mr. Nichols stated that Entergy believes that the acoustic

"model can predict the pressure wave going back to the dryer. He stated that instrumenting
the existing dryer would be difficult due to ALARA concerns. He said that during the
modifications performed to strengthen the dryer during the Spring 2004 outage, underwater
welding was performed and the dose to workers was approximately 15 rem. In addition, he
stated it would be difficult to route new wiring out of the reactor vessel due to a lack of

electrical penetrations.
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Mr. Gene Imbro, Chief of the Mechanical and Civil Engineering Branch (EMEB) in the

- Division of Engineering (DE) in the NRC’s Office of NRR, stated that the staff still needs

more information to have reasonable assurance that the steam dryer analysis is acceptable.
Some of the Specmc concerns relate to the extrapolation.of data from 100% power to 120%
power, the adequacy of the GENE steam dryer scale model testing, and the lack of existing
plant data on the face of the steam dryer hood. Mr. Imbro also stated that the NRC was '
considering whether, if the VYNPS power uprate was approved, the NRC may require a

 mid- -cycle inspection of the dryer. Mr. Marsh discussed that the NRC was also considering
if hold points, with interaction between the NRC and the licensee, may be required duringa

controlled power ascension.

Mr. Tom Scarbrough, NRC Senior Mechanical Engineer in 'NRR/DE_/EMEB,,asked what
work still needs to be-done to support the VYNPS power uprate evaluation of the steam
dryer. Mr. Nichols stated that the GENE analysis is done and Entergy will continue to

~ evaluate any industry experience for applicability to VYNPS. Plant testing and monitoring of

the eteam dryer would be done dunng power ascension at uprated power condmons

Mr. John McCann Entergy Dlrector of Lucenemg, stated that Entergy would supplement the
power uprate application with information regarding the acoustic monitoring program and

- power ascension program.. They will not \Nalt for an NRC request for additional mformatlon

to provide this mformatnon

Mr. Gene Imbro etated that the NRC’s con\tractor Argonne National Labs, was reviewing the
recent Entergy submittals related to the steam dryer analysis and that the staff and the
contractors were still planning a trip to San Jose to audit the GENE analysns for VYNPS

‘Mr. BiII:Rulend, the NRC’s Program Manager for power uprates in NRR/DLPM, stated that

Entergy should consider defining the specific acceptance criteria for what is acceptable in
terms of steam dryer cracking. The criteria should be developed to provide clear. '

_ justification of why certain type of cracking may be acceptable to be left in service following

a steam dryer inspection. The criteria should define what is considered an unacceptable :
failure of the dryer.

Members of the public were in attendance. There were no comments b_r questions from the
public. Public Meeting Feedback forms were not received.

The following are the action items resulting from this meeting:

1.

Entergy noted that they are currently developing & plant specific acoustic analysis model for
use in validating that the load definition for the steam dryer in the analysis of record is
sufficiently conservative. This effort is scheduled for completion by the end of August, -
2004. Entergy agreed to provide the results to the NRC and schedule a meeting to discuss

with the NRC.
Entergy agreed to provide additional details on the power ascension test plan mcludmg

plans for monitoring the steam dryer, as .well as other plant systems and components, for
flow induced vibration (FIV).. This would include the acceptance criteria that will be used.
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3. Entergy agreed to supply computational fluid dynamic output plot'Q showing velomty proflles
~ and streamlines.

4, Energy agreed to provide & discussion of the effects of potennal bi- ctable ﬂow on the steam
dryer dynamlcs

5. Entergy agreed to supply the baS|< for the stress intensity limit of 5 ksi- ln"2 limit for the drain
channel cracks. ‘

6. Entergy ogreed to supply & dlSCUSSIOﬂ of the FIV and extended power uprate operatlng
condmon effect on crack growth. _

7. Entergy agreed to provide a commltment 1o perform detalled mepectlons of the steam dryer
during the next two refuehng outaces in accordance with SlL 644, Supplement 1

8. Entergy agreed to provide the results of the mepec‘uon s scheduled for the next two outages
‘to the NRC and discuss any changes to the Iong term momtormg plan once these

inspéctions are completed.

9. Entergy agreed to supply the acceptance criteria that will be used in evaluatlng the
structural lntegrlty of the dryer _

10. A number of technical que°t|0n° aesociated with the GENE analysis (e.g. damping values)
. were discussed and it was agreed that additional discussions would occur during the NRC'’s

audn in San Jose.

Please direct any inquires concermng this meetmg to me. | can be reached at (301) 415- 1420 '
or rxe @nrc.gov.

Richard B. Ennis, Senior Project Manager, VY Section
Project Directorate | '

Division of Licensing Project Management

Office of Nuclear Reactor Regulation

Docket No. 50-271
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MEETING ATTENDANCE LIST

Licensee: . Enteray

Plant: - Vermont Yankee Nuclear Power Station

Subject: General Electric Steam Dryer Analvsis Methodology

Date: July 21, 2004 Time: 8:00a.m.
Location: NRC Headauarters, TWFN Room 8A1

Name | Title | | Organization
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A

BWR Steam Dryer Y
Structural AnalyS|s Methodology

July 21, 2004 \

Ag_end'a,

» Meeting Goals

« Meeting Structure

« EPU Operating Expeﬁence v

. Fiuctuating Load Definition

. Structural Anzlysis Technigues
« Finite Element Model

+ Fatigue Structural Analysis

+ Load Combinations. .
. Transient and Accident Load Definitions
» Primary Stress Structural Analysis

AT TACHMENT 5

imagination at work %



Meeting Goals -

. Update NRC techmcal staff on BWR steam dryer l
structural analysns methodology

— Load definition
— Structural analysis -

. Provide generic basis and background lnformatlon
supporting EPU dryer analyses

 Provide mformatlon supportmg VY dryer analysns
revnew

Slgnlf icant improvements in methodology ‘have
been made over the last year

Meeting Structure

. Informal question/answer format
— Similar to technical audit. .
— Not a structured presentation

. Rewew
— Detailed analy5|s results
— Design record files
~ Spreadsheets, etc

. Review of generic methodology
- Vermont-Yankee EPU analysis used as example

. Copies of materials requested by the staff will be
formally provided after the review

imagination at work 4 %
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GENE Technical Discussion Leaders

e Fluctuating Load Definition .Dan Pappone_ '

- Structural Analysis =~ Richard Wu'

: Techmques : : o

. Finite Element Model " Alex Pinsker

» Fatigue Structural Analysis Henry Hwang

'« Load Combinations ' Henry Hwang

» Transient and Accident -
Load Definitions ban Pappo~ne

- Primary Stress Structural ry Hw
AnaIyS|s | S Henry Hwang

—

St‘eam Dryer Design Basis

-« QOriginal Design Requirements

— Not ASME-coded component :

— Fatigue from flow-induced vibration not exphcnly considered

- Maintain structural integrity for outside steamline break accndent
* Noloose parts
» Deformation acceptable

« Current Dryer Analyses
. — Finite Element Model of dryer
Fluctuating pressure loads defined
- Fetigue from flow-induced vibretion analyzed
- Normal, upset, faulted conditions anelyzed
ASME code criterie used as guidance for modifications

!

!

;)

imzagination at work
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Hood St'r‘esses

IVE

Relat

. Flat Hood With Struts

Slanted Hood With Plates

VYNPS Modified
Dryer

Flst Bood Without Strits

Corved Hood With Phates
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- BWR/3 Dryer Failure History

June 2002

(QC2)

Repiaced cover plate with 14"

Déveioped dryer component

Dislodged 1/4* High cyde fatigue
lower cover plate at { due to high plate structural analysis
Qcz ' frequency Ructuating s
pressure (120-230 vli:z’ds more robust ettachment
- Hz), thif cover plate, - ' I
small welds, potentiat
) resonance -

May 20083 | Cracks in outer High cycle fatigue Removed diagonal braces Modified dryer structural
hood, broken due {o low frequency | from outer hoods analysis lo account for
braces and struts in | fluctuating pressure " . fluctuating pressure load
the outer hood loading (<50 Hz) ;ﬁl';.cﬁ;: ter hood plates definition over full frequency

R Operation with range, for all dryer types
demoged cover plate Added gxlerml gussets
contributing factor

March Cracks in piate at Local stress Full height 1° vertical hood Solid submodels for high

2004 gusset tips, broken | concentrations not piate stress locations used o
lie bar welds modeied in sufficient . supplement 3D sheli Finite

detail . Full height externat gussets ' Element moded
) :::)e?ne;et:it;:l;shop welds on Analysis includes gusset tip
. 2l 9 design and weld design

Cover Plate
(2002 Failure -
Loceztion)

Top of Outer Hood
{2003 Failure
Location)

Gusset Tip
{2004 Failure
Locetion)

iology-Meeting 7/21/200¢

imagination at work




Review poi'cs .

- Load Definition

- Structural -A'nalyéis

- Plant Application

Conclusions

. Slgnlfcant progress in structural analyS|s |
methodology : S

. Overall methodology is conservative

« Dryer modifications assure ctructural lntegnty at
EPU conditions

— Increased design margin at critical locations -

imagination.at work
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_ Closed Session

F Iuvctuat'-ing Load Definition

- Generic load definition
— Assumptions
— In-plant test data
—  Scale model test data
~ Reference load definition

« Plant-specific application
— Load scaling.

« Load definition confirmation

imzgination at work % ’



Structural Analysis Techniques

- Equivalent static method
~ Frequency analysis using reference load
~ —Load scaling -
— Dynamic amplification, stress concentration
factors ' ‘ ‘
- Response spectrum method | |
— Pressure load to responsg spectrum transform

. Acceptance Criteria

Finite Element Mode!

Model Assumptions

Dryer components modeled
Shell model |

Solid submodels

imagination at work




* Fatigue Structural Analysis

Analyze'currenf power, EPU power conditions

» Benchmark current power results against

- acceptance criteria

-« Evaluate EPU results against acceptance
criteria

g

Load Combinations

. Operating conditions
— Normal o
— Upset
- Faulted
« Loads considered
~ Deadweight
_ Static differential pressure

— Seismic

imagination at work

.~
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" Transient and Aceident Load Definitions

- Differential pressure loads
- — Forward flow transrents (e. g SORV)
— Reverse flow transients (e.g., TSV)
— Steamline break accident

« Seismic loads
~OBE
—SSE

Primary Stress Structural Analysis

"+ Analyze individual load components for each
operatmg condition

« Combine stress results for mdrvrdual
' components

~« Assess overall stress results against
acceptance criteria

imegination at work @
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Entergy VY
B Power Uprate Project
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Steam Dryer RAI __ Review |

July 22,2004
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N What we know -
Significant improvement in methodology '

Dryer Finite Element Model adequately reflects dryer |
performance under defined load

VY Modified Dryer relative stresses are less than
other dryer types under the same load

- Dryer Loads are adequately defined

VY Steam Line velocity at EPU is less tha_n
QC/Dresden original steam velocity

Reasonable Assurance that Dryer will perform per |
current design requirements at Extended Power

N Uprate COﬂdltIOﬂS at Vermont Yankee



I'uture Actwltles |

- Obtaln and evaluate VY Plant Specmc data

= Comprehensive, deliberate, well monitored
‘power ascension . |



Quad Cltles Experlence .

n Methodologles developed after QC2 fallures ;
accurately predict high stress locations

» Confirmed by actuaJ high stress fallure - v
Iocat|ons N -



. Steam Dryer Experience
Nearly 50 Reactor Operating Years of EPU Experience |
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= Entergy

W Steam Dryer AnaIVSIs-_ |

= GE developed Flmte Element Model of VY Dryer
= Loads defined based on 5|m|Iar plant mstrumented

dryer data |
= Results: identified mcreased stress areas at uprate
- conditions |
= Developed robust modlﬁcatlon —~ mdustry experlence
- incorporated ‘

- » Re-ran the Model mcorporatmg the modification and
- validated stresses were below Code ||m|ts at uprate
- conditions o o

. - 'S|gn|f|cantly mcreased structural margln ‘



VY Steam Dryer Inspectlon’

e Internal & external visual mspectlon of steam dryer

acce55|ble areas |
« No outer bank or |ower cover pIate crackmg found

10



Entergy |
W Steam Dryer Inspectlon

~ Some visual lndlcatlons were found con5|stent with BWR lndustry

experience |
= Two 3" cracks in dryer steam dam were repaired & strengthened
~= Caused by fabrication residual stresses

= Several mtergranular stress corrosion cracks (IGSCC) were found
~ (dryer end bank and drain channel)

= Caused by sensitization and weld re5|dual stresses from |
original welding . - | |
- Not structurally sugnlﬂcant

o -

11



Steam Dryer — Strengthemng De5|gn'

- Mod|f|cat|ons | |
"= Lower cover plate — Increase from 7% to 5/8” Upper vertical and
horizontal cover plates in outer hood — Increase from 12" to 1”
Remove internal diagonal shipping braces

« Eliminate stress concentrators Wthh were the crack InltlatOI‘S for the ‘
Quad Cities Failures

Replace dryer bank tie bars and improve weld attachment -

Add six, full-length external gussets to hood plates
= Full penetration versus fillet welds
~a Gusset shoe provides enhanced weld strength

« Employed low carbon stainless steel — IGSCC resistant

12



Voro

Cut Original Tie Bars
and Installed 8 New Tie
’ Bars

Performed Repair of V-02:90 and
V-02-270 Welds

g

top plate and gliééets on 90° and

nt plate,
270 ° sides

LAfteI‘ 13

Installed new cover plate, fro




= Entergy |
~ VY Steam Dryer Strengthening — Tie Bars

e S mPELT A

14



AL e s

VY Steam Dryer Strengthening — Hood




hAS Steam DryerMonitoring

Y 0

. Measurements consrstent wrth SIL 644 o
. Morsture carryover Ievels | '
- System parameters (ﬂow and Ievel)

L Inspectlon in planned refue outage (~8 ‘
months of <115% uprate oaeratlon) |

'-_ _16  o



== Entergy

. | | ~ VY Acoustic Circuit Model '

" COlIectAVY Main Steam‘ Data
- Deveiop Acoustlc Circuit Model
o Reconcnle Test Results wnth GE AnaIyS|s

. 17



VY Mam Steam System Data CoIIectlon

- Measurement Iocatlons more extensrve than other
statlons |

= Pressure data taken with hlgh speed recorder at:
= MSL ventuns (one on each steamhne)
« Vessel instrument reference Iegs (2)
" Maln steam header

= Strain Gauges located on each steam line close to Vessel o
- Data taken at 80%, 85%, 90%, 92%, 950/0, 97% and;‘ .
100% power | | |

18



RPV Level A PTe -
Instrument 1 ::'Ilfm Steam
Reference Leg Strain D_;'_st (non
' | Gauges (4) '9)
| Ly o
cYIcY Main Steam  j [|toa/
, I Venturis VA
© AL 2Tl =t
High Speed | | | B B )
Pressure v BEEEE 1N
Sensors "'"”_ 2PS | P i,vj._‘-,;_"m
e S W | i ®
DAS ............................................................... PS
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e

~ VY Steam Dryer Timeline

i Feb 2004 i Mar 2004 ,. i Apr 2004 i May 2004 i Jun 2004 ¢ Jul 2004 1 ‘Aug 2_0b4 ; Sep 2004‘
= | L

VY Review/

Oversight

Tech Review
RAT Set 1
Submittal
GE Audit
s - -
Design

Inspection

Modification

Piping Vibs Data N | o -
MS System Data -
Acoustic Ckt

 ACM Complete
. ., 20



VY Uprate Testing and
- Inspection Plan

- Two Step Uprate

= Gradual Power Ascension Test Plan wrth predeﬁned hold pomts
= Pre-uprate testing provrdes baselrne data
. Measurement program
= Main Steam and Feedwater FIV Accelerometers
« Steam System Pressure Transmitters -
« Main Steam Line Strain Gauges,
= Installed Plant Equipment |
« Inspection in planned refuel outage (8 months of <115% uprate
operatlon) | | |
. vDetarled mspection consistent with SIL 644
2
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September 15, 2003

MEMORANDUM TO: Stephen Dembek, Chief, Section 2
- Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation -

FROM: Alan Wang, Project Manager, Section2 - IRA/

Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

S'UBJECT:‘ SUMMARY OF MEETING HELD ON JULY 25, 2003, WITH

GE NUCLEAR ENERGY (GENE) REGARDING STEAM DRYER
FAILURES '

On July 25, 2003 representatives of GENE miet with the NRC staff to discuss the generlc
implications of the Quad Cities steam dryer faflures. The staff had invited GENE to share some
of their preliminary analyses and insights to date with regard to the generic implications of the
Quad Cities steam dryer failures. GENE statell that the steam dryer does not perform any
safety function. The staff did not disagree, but noted that the concern is not the failure of the
steam dryer itself but the potential to damage or interfere with the ability of the plant to shut
down the reactor. In addition, the staff was concerned that the failures could be a result of the
increased steam flow due to the power uprate. GENE provided their root cause analyses for
the two failures. GENE stated that the first failure was due to high cycle fatigue due to high
frequency acoustic resonance and the second failure was due to high cycle fatigue due to low
frequency pressure loading. GENE agreed that the increased flow contributed to both failures.
GENE stated that a failure modes and effects analysis (FMEA) was performed to evaluate the
likelihood and consequences for loose parts. This analysis determined that no loose part from -
a dryer failure would affect plant safety. -In addition, GENE performed additional analyses to
determine if the increased flow could potentially impact any other components in the reactor
coolant system. This analyses determined for the identified components that they are
acceptable at extended power uprate conditions.

"GENE'’s root cause determined that there are three baS|c hood types: square hoods used in

BWRY/3 designs, slanted hoods in early BWR/4 designs and curved hoods in BWR/4 and later
designs.. GENE stated that they have determined that this is the critical factor in determining
the failure susceptibility of the steam dryers. GENE is developing a service information letter
(SIL) to incorporate the lessons learned from the Quad Cities failures. The staff had several-
comments and questions regarding the FMEA and root cause analyses. GENE stated that
much of this work was still preliminary. GENE proposed that the staff wait for the issuance of
the SIL, so that the various analyses could be discussed in detail at a later meeting. The staff
agreed and requested GENE to provide the SIL when available. GENE stated they expect the
SIL to be issued in mid-August 2003 (the SIL was issued i in early September).

Docket No. 7195
Attachment 4-2

4 Pagés



S. Dembek | - -

Joe Conen, Vice-Chairman of the Boiling Water Reactors Owﬁers Group. (BWROG) noted that
the industry is taking these failures seriously even though the equipment is not safety-related..

He stated that the BWROG is holding discussions with the BWR Vessels and Internals Projects

"to determine a course of action for accelerating activities related to cracking on non-safety
components. A BWROG meeting is planned in late August when a draft of the GENE SIL

~ becomes available.

The staff stated that it would like a meeting in September to discuss industry plans regarding
the steam dryer failures and its impact on current and future uprates. In addition, the staff
requested GENE to provide the SIL when- available. The staff thanked GENE and the BWROG
for the presentation and emphasized the need for an update on developments after the SIL has
been issued. This meeting was informational. No regulatory decisions were made. The

BWROG agreed to meet in 4to 6 weeks. The meeting handout can be found i in ADAMS under -

Accession No. MLO32390172 The attendance list is attached.
Project No. 710 '
Attachment: Meeting Attendees

cc w/att: See next pagé

o



'GE Nuclear Energy

cc: _
Mr. George B. Stramback

Regulatory Services Project Manager

GE Nuclear Energy
175 Curtner Avenue
San Jose, CA 95125

Mr. Charles M. Vaughan, Manager
Facility Licensing

Global Nuclear Fuel

P.O. Box 780

Wilmington, NC 28402

Mr. Glen A. Watford, Manager .
Nuclear Fuel Engineering.
Global Nuclear Fuel

P.O. Box 780

Wilmington, NC 28402

Mr. James F. Klapproth, Manager
Engineering & Technology
GE Nuclear Energy

175 Curtner Avenue

San Jose, CA 95125

Project No. 710



MEETING WITH GE NUCLEAR EN‘ERGY :

ATTENDANCE LIST —'JULY 25, 2003 -

GE NUCLEAR ENERGY

D. Pappouk
T. Hurst

EXELON

~ R. Gesien

‘A. Uhamkarant
J. Meister:
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October 12".2005. _

‘Mr. Michael Kansler

President

Entergy Nuclear Operatlons Inc.
440 Hamilton Avenue

White Plains, NY 10601

‘v SUBJECT: VERMONT YANKEE NUCLEAR POWER STATION - EXTENDED POWER

UPRATE REVIEW SCHEDULE AND LICENSE CONDITIONS
(TAC NO. MC0761)

Dear Mr. Kansler: , ‘ o

By letter dated September 10,2003, as supplemented by letters dated October 1, and
October 28 (2 letters), 2003, January 31 (2 letters), March 4,-May 19, July 2, July 27, July 30,

- August 12, August 25, September 14, September 15, September 23, September 30 (2 Ietters)

October 5, October 7 (2 letters), December 8, and December 9, 2004, and February 24,
March 10, March 24, March 31, April 5, April ;_t2 June 2, August 1, August 4, September 10,

. September 14, September 18, and Septembe\r 28, 2005, Entergy Nuclear Vermont Yankee,

LLC and Entergy Nuclear Operations, Inc. (Entergy or the licensee) submitted a proposed
license amendment to the Nuclear Regulatory Commission (NRC) for the Vermont Yankee
Nuclear Power Station (VYNRS). The proposed amendment, “Technical Specification
Proposed Change No. 263, Extended Power Uprate;” would allow an increase in the maximum

-authorized power level for VYNPS from 1593 megawatts thermal (MWT) to 1912 MWT."

In a letter dated December 15, 2003, the NRC staff informed Entergy that, based on a review of.
the VYNPS extended power uprate (EPU) application dated September 10, 2003, the
supplement dated October 1, 2003, and the two supplements dated October 28, 2003,
sufficient information had not been provided to allow the NRC staff to establish a review
schedule. Entergy provided additional information in two supplements dated January 31, 2004,
to address the NRC staff's concerns. Subsequently, in a letter dated February 20, 2004, the
NRC staff informed Entergy that the staff had completed its acceptance review of the VYNPS
EPU license amendment application and had established a forecast review completion date of

- January 31, 2005.

In a letter dated October 15, 2004, the NRC staff notified Entergy that the staff's review
schedule for the proposed VYNPS EPU amendment would be impacted, primarily due to
concerns regarding the steam dryer analysis. The letter noted that during the review, in an

~attempt to resolve our steam dryer concerns, the NRC staff had requested additional

information, held three public meetings with Entergy, and performed an audit of the steam dryer
analysis at the General Electric (GE) office in San Jose, California. The letter also noted that
information was needed to address technical issues raised during the VYNPS engineering
inspection that was completed in September 2004. The letter stated that the EPU review
schedule would be reassessed following receipt and review of supplemental information from

Entergy.
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On April 5, 2005, Entergy submitted a supplement to the EPU application that completed
submittal of a series of supplements to address the concerns in the October 15, 2004, letter.
These supplements collectively contained a substantial amount of information that necessitated
significant NRC staff review time. As a result of the review of this information, the NRC staff
issued a request for additional information (RAI) on July 27, 2005. The RAI contained 200 -
questions, of which 132 pertained to the steam dryer analysis, and 35 pertained to issues ,
related to the methods used by GE to perform reactor neutronic and thermal/hydraulic analysis.
To expedite the review, several draft versions of the RAls were provided to Entergy prior to
_formal RAI issuance on July 27, 2005, a technical audit of the steam dryer analysis was "
conducted on June 15 and 16, 2005, at the GE office in Washington, DC, and a public meetmg
on the GE methods issues was held at the NRC on June 30, 2005. Entergy provided
responses to the RAln supplements dated August 1, and August 4, 2005.

The NRC staff reestablished the VYNPS EPU review schedule in a conference call with the
Atomic Safety and Licensing Board (ASLB) on'August 3, 2005. The transcript for the
conference call can be accessed from the Agencywide Documents Access and Management
System (ADAMS) Public Electronic Reading Room on the NRC Web site at

http://www.nrc. gov/reading-rm/adams.html by entering Accession No. ML052210402. As
discussed during the conference call, in which Entergy also participated, the next major
milestone in the schedule is for the NRC staff to provide a draft safety evaluation (SE) to the .
Advisory Committee for Reactor Safeguards (ACRS) by October 21, 2005. The draft SE is
needed to support an ACRS Subcommittee meeting in Vermont on November 15 and 16, 2005,
and a second ACRS Subcommittee meeting at NRC Headquartiers on November 30 and
December 1, 2005. Other milestones discussed include an ACRS Full Committee meeting on
December 8, 2005, and issuance of the final SE by February 24, 2006. As discussed during
the conference call, and as also documented in the NRC staff’s status.report to the ASLB dated
August 15, 2005 (ADAMS Accession No. ML052310345), the staff noted that the schedule
could be delayed if the responses dated August 1 and August 4, 2005, do not fully address the
issues raised in the RAl dated July 27, 2005. _

The NRC staff's review of the August 1 and August 4, 2005, responses determined that the
issues raised in the RAl dated July 27, 2005, were not fully addressed by Entergy and that
further information would be required for the staff to complete its review. The staff's efforts to
expedite receipt of this information included: (1) an audit of GE's steam dryer scale model test.
facility in Vallecitos, California on August 15 and 16, 2005; (2) an audit of the steam dryer
analysis at GE'’s office in Washington, DC on August 22 through August 25, 2005; (3) an audit
of the methods used by GE to perform reactor neutronic and thermal/hydraulic analysis at GE’s
office in Washington, DC on September 7, 2005; (4) issuance of an RAI on September 7, 2005;
- (5) a meeting at GE’s office in Washington, DC on September 14 and 15, 2005, to discuss the
GE methods issues; and (6) a meeting at the NRC on September 21, 2005, also to discuss the
GE methods issues. Entergy provided additional information to address the issues raised in the
RAI, audits, and meetings in supplements dated September 10, 14, 18, and 28, 2005.
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The NRC staff s status report to the ASLB dated September 15, 2005, stated that the staff does
not believe it is likely that the draft SE can be completed by October 21, 2005. OQur ,
assessment of the schedule was primarily based on the fact that Entergy has not been able to
adequately resolve the staff's concerns regarding the steam dryer analysis and the GE
methods issue. |n addition, through several rounds of RAls, Entergy has also not resolved the -
staff’'s concerns regarding the need for post- EPU testing of modlflcatuons made to the
‘condensate and feedwater system.

The NRC staff has decided that several license conditions and a regulatory commitment, as
shown in the enclosure to this letter, will be necessary to address ' the staff's concerns or to
confirm predictions and assertions you have made. One of the conditions slightly modifies a
condition proposed in Entergy’s letter dated September 28, 2005, _pertaining to the minimum
critical power ratio (addresses concerns related to uncertainties in the GE methods).  Another
condition, pertaining to monitoring and evaluatrng potential adverse flow effects (including

" steam dryer structural integrity), adds new requirements to a condition proposed in Entergy’s
letter dated September 14, 2005. A third condition, proposed by the NRC staff, pertains to
transient testing of the condensate and feedwater system. The proposed regulatory.
commitment pertains to actions associated with the license condition addressing potentlal ,

adverse flow effects.

In order to support the issuance of the draft SE by October 21, 2005, Entergy is requested to
submit a supplement to the EPU application by October 17, 2005 accepting the license
conditions and regulatory commitment proposed in the enclosure to this letter. It should be
noted, however, that your acceptance does not constltute completron of the staff's review of the

EPU application.

If you have any questions, please contact the VYNPS Project Manager, Mr Rlchard Ennrs at
(301) 415- 1420

Sincerely,
/RA/
J. E. Dyer, Direcfor
Office of Nuclear Reactor Regulation
Docket No. 50-271 ' o
Enclosure: As stated"

cc w/encl.: See next page @



Vermont Yankee Nuclear Power Station

CcC:

Regional Administrator, Region |
U. S. Nuclear Regulatory Commlssmn

475 Allendale Road |
King of Prussia, PA .19406-1415

Mr. Davnd R. Lewis -
Pillsbury, Winthrop, Shaw, Pittman, LLP

2300 N Street, N.W.
Washmgton DC 20037- 1128

Ms. Christine S. Salembier, Commlssmner
Vermont Department of Public Service

" 112 State Street .
Montpelier, VT 05620—2601

Mr. Michael H. Dworkin,‘Chairrﬁan
Public Service Board
State of Vermont

112 State Street -
Montpelier, VT 05620-2701

Chairman, Board of Selectmen '
Town of Vernon

P.O.Box 116 .
\_/ernon, VT 05354-0116

Operating Experience Coordinator
Vermont Yankeé Nuclear Power Station
320 Governor Hunt Road

Vernon, VT 05354

G. Dana Bisbee, Esq.

. Deputy Attorney General
33 Capitol Street
Concord, NH 03301-6937

Chief, Safety Unit
Office of the Attorney General
One Ashburton Place, 19th Floor

Boston, MA 02108

Ms. Deborah B. Katz

Box 83
Shelburne Falls, MA 01370

Ms. Carla A. White, RRPT, CHP
Radiological Health .
Vermont Department of Health

" P.O. Box 70, Drawer #43

108 Cherry Street
Burlington, VT 054Q2-0070 ‘

Mr. James M. DeVincentis
Manager, Licensing
Vermont Yankee Nuclear Power Statlon
P.O. Box 0500 .
185 Old Ferry Road
Brattleboro, VT 05302-0500 -
.
Resident Inspector
Vermont Yankee Nuclear Power Station
U. S. Nuclear Regulatory Commission
P.O.Box 176
Vernon, VT 05354

Director, Massachusetts Emergency
Management Agency

ATTN: James Muckerheide

400 Worcester Rd.

Framingham, MA 01702-5399

Jonathan M. Block, Esq
Main Street

P.O. Box 566

Putney, VT 05346-0566

Mr. John F. McCann

Director, Nuclear Safety Assurance
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. Gary J. Taylor
Chief Executive Officer
Entergy Operations
1340 Echelon Parkway
Jackson, MS 39213



' Vermont Yankee Nuclear Power Station
cc:

Mr. John T. Herron -

Sr. VP and Chief Operating Officer
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

‘White Plains, NY 10601

Mr. Danny L. Pace

Vice President, Engineering
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue :
White Plains, NY 10601

Mr. Brian O'Grady

Vice President, Operations Support
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. Michael-J. Colomb

Director of Oversight

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue ’
White Plains, NY 10601

Mr. John M. Fulton

Assistant General Counsel
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. Jay K. Thayer

Site Vice President

Entergy Nuclear Operations, Inc.
‘Vermont Yankee Nuclear Power Station
~ P.O. Box 0500

185 Old Ferry Road _
* Brattleboro, VT 05302-0500

Mr. Kenneth L. Graesser
38832 N. Ashley Drive
Lake Villa, IL 60046

Mr. James Sniezek
5486 Nithsdale Drive
~ Salisbury, MD 21801

Mr. Ronald Toole
1282 Valley of Lakes
Box R-10
Hazelton, PA 18202

Mé. Stacey M. Lousteau

- Treasury Department

Entergy Services, Inc.
639 Loyola Avenue
New Orleans, LA 70113

Mr. Raymond Shadis
New England Coalition

.Post-Office Box 98

Edgecomb, ME 04556

" Mr. James P. Matteau

Executive Director

‘Windham Regional Commission -

139 Main Street, Suite 505.
Brattleboro, VT 05301

Mr. William K. Sherman _
Vermont Department of Public Service
112 State Street ' '
Drawer 20

Montpelier, VT 05620-2601
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Proposed New License Conditions and Regulatory Commltment
for Facility License DPR-28 - ©
In Support of Vermont Yankee Nuclear Power Station Extended Power Uprate Review

Proposed | jcense Condmons

" As part of the proposed extended power uprate amendment for the Vermont Yankee Nuclear

Power Station, license conditions 3.K, 3.L, and 3. M would be added to Fac:llty Operating
License DPR-28 as follows:.

K. Minimum Critical Power Raiio !

"When operatlng at thermal power greater than 1593 megawatts thermal, the safety limit
_mlnlmum critical power ratio (SLMCPR) shall be established by adding 0.02 to the
cycle- specnflc SLMCPR value calculated using the NRC-approved methodologies
documented in General Electric Licensing Topical Report NEDE-24011-P-A, "General

Electric Standard Application for Reactor Fuel "as amended and documented in the .
Core Operating Limits Report :

L Transnent Testing

During the extended power uprate (E#’U) power ascension test program and prior to
exceeding 168 hours of plant operahoh at the nominal full EPU reactor power level, with
feedwater and condensate flow rates ﬁtabmzed at approximately the EPU full power
level, Entergy Nuclear Operations, Inc.'shall confirm (1) through performance of
transient testing that the loss of one condensate pump will not result in a complete loss
of reactor feedwater and (2) through performance of additional transient testing, or
analysis of the resuits of the testing conducted in (1) above, that the loss of one reactor
feedwater pump will not result in a reactor trip. :

M. Potential Adverse Flow Effects

This license condition provides for monitoring, evaluating, and taking prompt action in
response to potential adverse flow effects as a result of power uprate operation on plant

structures, systems, and components (including venfymg the continued structural
integrity of the steam dryer).

1. The following requnrements are placed on operation of the facility above the original
licensed thermal power (OLTP) level of 1693 megawatts thermal (MW1):

a Entergy Nuclear Operations, Inc. shall monitor hourly the 32 main steam line
(MSL) strain gages during power ascension above 1593 MW} for i mcreasmg '
pressure fluctuations in the steam lines.

b.- Entergy Nuclear Operations, Inc. shall hold the facility for 24 hours at 105%,
110%, and 115% of OLTP to collect data from the 32 MSL strain gages required
by Condition M.1.a, conduct plant inspections and walkdowns, and evaluate

Enclosure
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steam dryer performancé based on these data; shall providle the evaluation to
the NRC staff by facsimile or electronic transmission to the NRC project
.manager upon completion of the evaluation; and shall not increase power above
each hold point until 96 hours after the NRC project manager confirms recelpt of

the transmission.

c. If any frequenéy peak from the MSL strain gage data exceeds the limit curve

.established by Entergy Nuclear Operations, Inc. and submitted to the NRC staff
prior to operation above OLTP, Entergy Nuclear Operations, Inc. shall return the
facility to a power level at which the limit.curve is not exceeded. Entergy Nuclear
Operations, Inc..shall resolve the uncertainties in the steam dryer analysis,
document the continued structural integrity of the steam dryer, and provide that
documentation to the NRC: staff by facsimile or electronic transmission to the
NRC project manager prior to further increases in reactor power.

d. In addition to evaluating the MSL s'train‘gagé dat'a,‘Entergy Nuclear Operations,

Inc. shall monitor reactor pressure vessel water level instrumentation and MSL
piping accelerometers on an hourly basis during power ascension above OLTP.
If resonance frequencies are identified as increasing above nominal levels
established at OLTP conditions, Entergy Nuclear Operations, Inc. shall stop
pawer ascension, document the continued structural integrity of the steam dryer,
and provide that documentation to the NRC staff by facsimile or electronic
transmission to the NRC project manager prior to further increases in reactor
_power

e. Followmg start up testmg Entergy Nuclear Operations Inc. shall resolve the
uncertainties in the steam dryer analysis and provide that resolution to the NRC
staff by facsimile or electronic transmission to the NRC project manager. |If the
uncertainties are not resolved within 90 days of issuance of the license
amendment authorizing operation at 1912 MWt, Entergy Nuclear Opera’uons
Inc. shall return the facility to OLTP.

. As deécribed in Entergy Nuciea‘r Operations, Inc. letter BVY 05-084 dated

September 14, 2005, Entergy Nuclear Operations, Inc. shall implement the following
actions:

a. Prior to operation above OLTP, Entergy Nuclear Operations, Inc. shall install 32
additional strain gages on the main steam piping and shall enhance the data
acquisition system in order to reduce the measurement uncertainty associated
with the acoustic circuit model (ACM).

b. Inthe event that acoustic signals are identified that challenge the limit curve -
during power ascension above OLTP, Entergy Nuclear Operations, Inc. shall
evaluate dryer loads and re-establish the limit curve based on the new strain
gage data, and shall perform a frequency-specific assessment of ACM
uncertainty at the acoustic signal frequency: -

Enclosure
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c. Afterreaching 120% of OLTP, Entergy Nuclear Operations, Inc. shall obtain
' measurements from the MSL strain' gages and establish the steam dryer
flow-induced vibration load fatigue margin for the facility, update the dryer stress
report, and re-establish the steam dryer monitoring plan (SDMP) limit curve with
the updated ACM load definition and revised instrument uncertainty, which will
be provided to the NRC staff.

d. During power ascension above OLTP, if an engrneermg evaluation is requrred in
accordance with the SDMP, Entergy Nuclear Operations, Inc. shall perform the
structural analysis to address frequency uncertainties up to +10% and assure
that peak responses that fall within this uncertainty band are addressed.

e. Entergy Nuclear Operations, Inc. shall revise the SDMP to reflect long-term
monitoring of plant parameters potentially indicative of steam dryer failure; to -
reflect consistency of the facility’s steam dryer inspection program with General
Electric Services Information Letter 644, Revision 1; and to identify the NRC
Project Manager for the facility as the point of contact. for providing SDMP
information during power ascension.

f. Entergy Nuclear Operations, Inc. shall submit the final extended power uprate
(EPU) steam dryer. load definition for the facility to the NRC upon completnon of
the power ascension test program.

g. Entergy Nuclear Operations, Inc. shall submit the flow-induced vibration related
portions of the EPU startup test procedure to the NRC, including methodology
for updating the limit curve, prior to initial power ascension above OLTP.

Entergy Nuclear Operations, Inc. shall prepare the EPU startup test procedure to
include the (a) stress limit curve to be applied for evaluating steam dryer
performance (b) specific hold points and their duration during EPU power
ascension; (c) activities to be accomplished during hold points; (d) plant parameters
to be monitored; (e) inspections and walkdowns to be conducted for steam,
feedwater, and condensate systems and components during the hold points;

(f) methods to be used to trend plant parameters; (g) acceptance criteria for
monitoring and trending plant parameters, and conducting the walkdowns and
inspections; (h) actions to be taken if acceptance criteria are not satisfied; and

(i) verification of the completion of commitments and planned actions specified in its
application and all supplements to the application in support of the EPU license
amendment request pertaining to'the steam dryer prior o power increase above
OLTP. Entergy Nuclear Operations, Inc. shall submit the EPU startup test

- procedure to the NRC by facsimile or electronic transmission to the NRC project
manager pnor to increasing power above OLTP.

. When operatlng above OLTP, the operatnng limits, required actions, and’

surveillances specified in the SDMP shall be met. The following key attributes of the
SDMP shall not be made less restrictive without prior NRC approval: '
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a. Durnng initial power ascension testing above OLTP each test plateau increment
shall be approximately 80 MWt .

b. Level 1 performance criteria; and

c. The methodology for establishing the stress spectra.used for the Level 1 and
Level 2 performance criteria.

Changes to other aspects of the SDMP may be made in accordance wnth the
guidance of NEI 99-04. .

5. During each of the three scheduled refueling outages (beglnmng with the sprlng

2007 refueling outage), a visual inspection shall be conducted of all accessmle
susceptible locations of the steam dryer, mcludlng flaws left as is"and
modlflcatlons :

6. The results of the visual inspections of the steam dryer conducted during the three -
scheduled refueling outages (beginning with the spring 2007 refueling outage) shalll
be reported to the NRC staff within 60 days following startup from the respective
refueling outage. The results of the SDMP shall be submitted to the NRC staff in a
report within 60 days following the completion of all EPU power ascension testing.

7. The requirements of paragraph 4 above for meeting the SDMP: shall-be _
implemented upon issuance of the EPU license amendment and shall continue until
the completion of one full operating cycle at EPU. If an unacceptable structural flaw
(due to fatigue) is detected during the subsequent visual inspection of the steam
dryer, the requirements of paragraph 4 shall extend another full operating cycle until
the visual inspection standard of no new flaws/flaw growth based on VIsuaI
lnSpectlon is satisfied.

8. This license condition shall expire upon satisfaction of the requirements in

paragraphs 5, 6, and 7 provided that a visual inspection of the steam dryer does not
reveal any new unacceptable flaw or unacceptable flaw growth that is due to fatigue.

- Proposed Regulatory Commitment

In addition to the license conditions proposed above, the I|censee is requested to make the
followmg regulatory commltment .

With regard to License Condition 3.M, “Potential Adverse Flow Effects " Entergy W|II
provide information on plant data, evaluations, walkdowns, inspections, and procedures -
associated with the individual requirements of that license condition to the NRC staff
prior to increasing power above 1593 MWt or each specified hold point, as applicable. If
any safety concerns are identified during the NRC staff review of the provided
information, Entergy will not increase power above 1593 MWt or the applicable hold

Enclosure
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point, and the specific reqhirem'ents in the license condition will not be satisfied. |

Enclosure



March 2, 2006 -

Mr. Michael Kansler
- President

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

~.White Plains, NY 10601

SUBJECT: © VERMONT.YANKEE NUCLEAR POWER STATION - ISSUANCE OF
AMENDMENT RE: EXTENDED POWER UPRATE (TAC NO. MC0761)

Dear Mr. Kansler:

- ‘ . \ -
The Commission has issued the enclosed Amendment No. 229 to Facility Operating License
No. DPR-28 for the Vermont Yankee Nuclear Eower Station (VYNPS), in-response to your
application dated September 10, 2003, as supplemented by letters dated October 1, and -
October 28 (2 letters), 2003; January 31 (2 letters), March 4, May 19, July 2, July 27, July 30,
August 12, August 25, September 14, September 15, September 23, September 30 (2 letters),
October 5, October 7 (2 letters), December 8, and December 9, 2004; February 24, March 10,
March 24, March 31, April 5, April 22, June 2, August 1, August 4, September 10,
September 14, September 18, September 28, October 17, October 21 (2 letters), October 26,
October 29, November 2, November 22, and December 2, 2005; January 10, and February 22,

2006. - '

The amendment increases the maximum authorized power level for VYNPS from 1593
megawatts thermal (MWt) to 1912 MWt, which is an increase of approximately 20 percent. The
increase in power level is-considered an extended power uprate (EPU). The amendment
includes revisions to the VYNPS Operating License and Technical Specifications that are
necessary to implement the EPU. ’ : ' :

The related Safety Evaluation (SE) has been determined to contain proprietary information .
pursuant to Title 10 of the Code of Federal Regulations, Section 2.390. Accordingly; the NRC
staff has prepared a redacted, publicly-available, non-proprietary version of the SE. Copies of
the proprietary and non-proprietary versions of the SE are enclosed. '

Docket No. 7195
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A copy of the “Notice of Issuance of Amendment to Facility Operating License and Final
Determination of No Significant Hazards Consideration,” which is being forwarded to the Office
of the Federal Register for publication, is also enclosed. B , :

Sincerely,

/RA/

Richard B. Ennis, Senior Project Manager
Plant Licensing Branch |-2 :
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Docket No. 50-271

Enclosures: 1. Amendment No. 229 to
License No. DPR-28
2. Non-proprietary SE
3. Proprietary SE
- 4. Notice ’

cc w/encls 1, 2, and 4: See next page
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~ Vermont Yankee Nuclear Power Station
cc:

' Regiohal Administrator, Region |
U. S. Nuclear Regulatory Commission

. 475 Allendale Road
‘ King' of Prussia, PA 19406-1415

~Mr. David R. Lewis

Pillsbury, Winthrop, Shaw, Pittman, LLP
2300 N Street, N.W.

Washington, DC 20037- 1128

Mr. David O'Brien, Comm:ss:oner
Vermont Department of Public Service

112 State Street
Montpelier, VT 05620-2601

Mr. James Volz, Chairman
Public Service Board |
State of Vermont

112 State Street
Montpelier, VT 05620-2701-

Cﬂairman, Board of Selectmen
Town of Vernon

P.O. Box 116

Vernon, VT 05354-0116

Operating Experience Coordinator
Vermont Yankee Nuclear Power Statlon
320 Governor Hunt Road

Vernon, VT 05354

G. Dana Bisbee, Esq.
Deputy Attorney General
‘33 Capitol Street
Concord, NH 03301-6937

~Chief, Safety Unit
Office of the Attorney General
One Ashburton Place, ‘19th Floor

BQston, MA 02108

Ms. Carla A.:White, RRPT, CHP
Radiological Health - ‘
Vermont Department of Health
P.O. Box 70, Drawer #43 '

108 Cherry Street

Burlington, VT 05402-0070 .

Mr. James M. DeVincentis
Manager, Licensing
Vermont Yankee Nuclear Power Statlon '
P.O. Box 0500

185 Old Ferry. Road

. Brattleboro, VT 05302- 0500

Resident Inspector‘

“Vermont Yankee Nuclear Power Station

U. S. Nuclear Regulatory Commission
P.O.Box 176
Vernon, VT 05354

Director, Massachusetts Emergency
Management Agency

ATTN: James Muckerheide

400 Worcester Rd. :
Framingham, MA 01702-5399

Jonathan M. Block, Esq.
Main Street

P.O. Box 566

Putney, VT 05346-0566

Mr. John F. McCann

Director, Licensing _
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

M. Gary J. Taylor

Chief Executive Officer

- Entergy Operations

1340 Echelon Parkway
Jackson, MS 39213



' Vermont Yankee Nuclear Power Station

CC:

Mr John T. Herron

Sr. VP and Chief Operating Offlcer
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

- Mr. Oscar Limpias

Vice President, Engineering
_Entergy Nuclear Operations, Inc.
- 440 Hamilton Avenue ‘
White Plains, NY 10601

Mr. Christopher Schwarz

' Vice President, Operations Support
Entergy Nuclear Operations, Inc.

© 440 Hamilton Avenue

White Plains, NY 10601

Mr. Michael J. Colomb

Director of Oversight

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. Travis C. McCullough
Assistant General Counsel
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plalns, NY 10601

Mr Jay K Thayer

Site Vice President

Entergy Nuclear Operations, Inc.
Vermont Yankee Nuclear Power Station
P.O. Box 0500
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ENTERGY NUCLEAR VERMONT YANKEE, LLC -

AND ENTERGY NUCLEAR OPERATIONS,'INC.

DOCKET NO. 50-271

VERMONT YANKEE NUCLEAR POWER STATION

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 229
License No. DPR-28

)
)

1. The Nuclear Regulatory Commlssmn (the Commission) has found that:

A

The apphcatnon for amendment filed by Entergy Nuclear Vermont Yankee, LLC
and Entergy Nuclear Operations, Inc. (the licensee) on September 10, 2003, as
supplemented by letters dated October 1, and October 28 (2 letters), 2003,
January 31 (2 letters), March 4, May 19, July 2, July 27, July 30, August 12,
August 25, September 14, Sepﬂember 15, September 23, September 30 (2
letters), October 5, October 7 (2 letters), December 8, and December 9, 2004;
February 24, March 10, March 24, March 31, April 5, April 22, June 2, August 1

* August 4, Septémber 10, September 14, September18 September 28,

October 17, October 21 (2 letters), October 26, October 29, November 2,
November 22, and December 2, 2005; January 10, and February 22, 2006,
complies with the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission’s rules and regulations set forth in
10 CFR Chapter I ' :

The facility will operate in-conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

There is reasonable assurance: (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii) that such activities will be Conducted in compliance w:th the
Commission’s regulations;

The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.
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2.
‘Accordingly, the license is amended by changes to the Technical Specifications as
indicated in.the attachment to this license amendment, and paragraph 3.B of Facility
Operating License No. DPR-28 is hereby amended to read as follows:

(B) Technical Specifications

The Technical Specifications contained in Appe\nydlx A, as revised through
Amendment No. 229, are hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical Specifications.

In addition, the license is amended to revise paragraph 3.A of Facility Operating License

No. DPR-28 to reflect the new maximum licensed reactor core power level of

1912 megawatts thermal. The licensee i is also amended to add new license conditions
3K, 3.L, and3MasfolIows - :

K. Minimum Critical Power Ra@ ,

When operating at thermal power greater than 1593 megawatts thermal, the safety limit
minimum critical power ratio (SLMCPR shall be established by adding 0.02 to the
cycle- specmc SLMCPR value calculatgd using the NRC-approved methodologies
documented in General Electric Licensing Topical Report NEDE-24011-P-A, "General
Electric Standard Application for Reac&or Fuel," as amended, and documented in the
Core Operating Limits Report. :

L. Transient Testing -

"1.. During the extended power uprate (EPU) power ascension test program and prior to
exceeding 168 hours of plant operation at the nominal full EPU reactor power level,
with feedwater and condensate flow rates stabilized at approximately the EPU full
power level, Entergy Nuclear Operations, Inc. shall confirm through performance of
transient testing that the loss of one condensate pump will not resuit in a complete
loss of reactor feedwater. :

2. Within 30 days at nominal full-power operation following successful performance of
the test in (1) above, through performance of additional transient testing and/or
analysis of the results of the testing conducted in (1) above, confirm that the loss of
one reactor feedwater pump will not result in a reactor trip. :

M. Potential Adverse Flow Effects

This license condition provides for monitoring, evaluating, and taking prompt action in
response to potential adverse flow effects as a result of power uprate operation on plant
structures, systems, and components (including verifying the continued structural
mtegnty of the steam dryer).

1. The following reqwrements are placed on operation of the facmty above the original
licensed thermal power (OLTP) level of 1593 megawatts thermal (MW1):
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~a. Entergy Nuclear Operations, Inc. shall monitor hburly the 32 main steamvl'ine
(MSL) strain gages during power ascension above 1593 MWt for increasing
pressure fluctuations in the steam lines. ,

b. Entergy Nuclear Operations, Inc. shall hold the facility for 24 hours at 105%,
110%, and 115% of OLTP to collect data from the 32 MSL strain gages required
by Condition M.1.a, conduct plant inspections and walkdowns, and evaluate
steam dryer performance based on these data; shall provide the evaluation to
the NRC staff by facsimile or electronic transmission to the NRC project
manager upon completion of the evaluation; and shall not increase power above
each hold point until 96 hours after the NRC prOJect manager confirms receipt of
‘the transmission.

c. If any frequency peak from the MSL strain gage data exceeds the limit curve
established by Entergy Nuclear Operations, Inc. and submitted to the NRC staff
prior to operation above OLTP, Entergy Nuclear Operations, Inc. shall return the
facility to a power level at which the limit curve is not exceeded. Entergy Nuclear
Operations, Inc. shall resolve the uncertainties in the steam dryer analysis, -
document the continued structural integrity of the steam dryer, and provide that
documentation to the NRC staff by facsimile or electronic transmission to the
NRC project manager prior to further increases in reactor power.

d. In addition to evaluating the MSL strain gage data, Entergy Nuclear Operations,
Inc. shall monitor reactor pressure vessel water level instrumentation or MSL
piping accelerometers on an hourly basis during power ascension above OLTP.
If resonance frequencies are identified as increasing above nominal levels in
proportion to strain gage instrumentation data, Entergy Nuclear Operations, Inc.
shall stop power ascension, document the continued structural integrity of the
steam dryer, and provide that documentation to the NRC staff by facsimile or
electronic transmission to the NRC prOJect manager prior to further increases in

reactor power.

‘e. Following start-up testing, Entergy Nuclear Operations, Inc. shall resolve the
uncertainties in the steam dryer analysis and provide that resolution to the NRC
staff by facsimile or electronic transmission to the NRC project manager. If the
uncertainties are not resolved within 90 days of issuance of the license
amendment authorizing operation at 1912 MWt Entergy Nuclear Operatlons
Inc. shall return the facility to OLTP.

2. As described in Entergy Nuclear Operatsons’ Inc. letter BVY 05-084 dated
‘September 14, 2005, Entergy Nuclear Operations, Inc. shall implement the following

actions;

a. Prior to operation above OLTP, Entergy Nuclear Operations, Inc. shall install 32
additional strain gages on the main steam piping and shall enhance the data
acquisition system in order to reduce the measurement uncertainty associated
with the acoustic circuit model (ACM). :



-4-

' b. Inthe event that acoustic signals are identified that challenge the limit curve

during power ascension above OLTP, Entergy Nuclear Operations, Inc. shall
evaluate dryer loads and re-establish the limit curve based on the new strain
gage data, and shall perform a frequency-specific assessment of ACM ~
uncertainty at the acoustic S|gnal frequency.

c. After reaching 120% of OLTP Entergy Nuclear Operations, Inc. shall obtain
measurements from the MSL strain gages and establish the steam dryer flow--
induced vibration load fatigue margin for the facility, update the dryer stress
report, and re-establish the steam dryer monitoring plan (SDMP) limit curve with
the updated ACM load definition and revised instrument uncertalnty, which W||I
be provided to the NRC staff.

d. During power ascension-above OLTP, if an engineering evaluation is required in
-accordance with the SDMP, Entergy Nuclear Operations, Inc. shall perform the
structural analysis to addiess frequency uncertainties up to +10% and assure
that peak responses that fall within this uncertainty band are addressed.

e. Entergy Nuclear Operations, Inc. shall revise the SDMP to reflect long-term .
monitoring of plant parameters potentially indicative of steam dryer failure; to-
reflect consistency of the facility's steam dryer inspection program with General
Electric Services information Letter 644, Revision 1; and to identify the NRC
Project Manager for the facility as the point of contact for prowdlng SDMP
information durlng power ascension.

f_ Entergy Nuclear Operations, Inc. shall submit the final extended power uprate
(EPU) steam dryer load definition for the facility to the NRC upon completlon of
the power ascension test program.

a. Entergy Nuclear Operat:ons Inc. shall submit the flow-induced vibration related
portions of the EPU startup test procedure to the NRC, including methodology
for updating the limit curve, prior to initial power ascension above OLTP.

Entergy Nuclear Operations, Inc. shall prepare the EPU startup test procedure to

include the (a) stress limit curve to be applied for evaluating steam dryer
performance (b) specific hold points and their duration during EPU power -
ascension; (c) activities to be accomplished during hold points; (d) plant parameters
to be monitored; (e) inspections and walkdowns to be conducted for steam,
feedwater, and condensate systems and components during the hold points; (f)

. methods to be used to trend plant parameters; (g) acceptance criteria for monitoring

and trending plant parameters, and conducting the walkdowns and inspections; (h) -
actions to be taken if acceptance criteria are not satisfied; and (i) verification of the
completion of commitments and planned actions specified in its application and all
supplements to the application in support of the EPU license amendment request
pertaining to the steam dryer prior to power increase above OLTP. Entergy Nuclear
Operations, Inc. shall provide the related EPU startup test procedure sections to the
NRC by facsimile or electronic transmission to the NRC project manager prior to

increasing power above OLTP.
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. When operating above OLTP, the operating limits, required action's, and
" surveillances specified in the SDMP shall be met. The following key attributes of the

SDMP shall not be made less restrictive without prior NRC approval:

a. During initial power ascension testlng above OLTP each test plateau increment
shall be approxrmately 80 MWt; -

‘b. Level1 performance criteria; and

c. The methodology for establishing the stress spectra used for the Level 1 and
~ Level 2 performance criteria. '

Changes to other aspects of the SDMP may be made in accordance with the
guidance of NEI 99- 04

During each of the three scheduled refueling outageSa(begmmng with the spring

' 2007 refueling outage) a visual inspection shall be conducted of all accessible,

susceptible locations of the steam dryer mcludmg flaws left “as is” and
modifications. o o

. The results of the visual lnspectlorL s of the steam dryer conducted during the three

scheduled refueling outages (beginning with the spring 2007 refueling outage) shall
be reported to the NRC staff within 60 days following startup from the respective
refueling outage. The results of the SDMP shall be. submitted to the NRC staff in a
report within 60 days following the completion of all EPU power ascension testing.

The‘requirements of paragraph 4 above for meeting the SDMP shall be

implemented upon issuance of the EPU license amendment and shall continue until

the completion of one full operating cycle at EPU. If an unacceptable structural flaw
(due to fatigue) is detected during the subsequent visual inspection of the steam

" dryer, the requirements of paragraph 4 shall extend another full operating cycle until

the visual inspection standard of no new flaws/flaw growth based on visual -
inspection is satisfied.

. This license condition shall expire upon satisfaction of the requirements in .

paragraphs 5, 6, and 7 provided that a visual inspection of the steam dryer does not '
reveal any new unacceptable flaw or unacceptable flaw growth that is due to fatlgue.
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3. ‘This hcense amendment is effective as of its date of issuance and shall be lmplemented
within 120 days

FOR THE NUCLEAR REGULATORY COMMISSION

/RA/

+

J. E. Dyer, Director
Office of Nuclear Reactor Regulation

_ Attachment Changes to the Operating License.
o and Technical Specnflcatlons

Date of lssgance: March 2, 2006



ATTACHMENT TO LICENSE AMENDMENT NO. 229

' EACILITY OPERATING LICENSE NO. DPR-28 .

DOCKET NO. 50-271

Replace the f‘ollowing pages of the Facility Operating License and Appendix A Technical
Specifications with the attached revised pages. The revised pages are identified by

amendment number and contain marginal lines indicating the areas of change.
. v ! N |

Faciliiy Operating License

Remove < ' - Insert
B - 3
.9 9
- 10
—— 11
' 12
- K 13

Technical Specifications

Remove Insert
3 _ 3
S 6 . _ 6
o : 7 ' o 7
10 , 10
12 12
13 13
14 14
15 : 15
17 ' 17
21 . 21
24 - 24
30 ‘ 30
83 ’ 83
- 90 : 90
92 ' 92
94 ' - 94
97 » 97
98 _ 98
135 -135
136 136
137 ' 137
138 ‘ . 138
142 o ' 142
224 224
225 225 .
226 226

- 228 o 228
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U.S. NUCLEAR REGULATORY COMMISSION

ENTERGY NUCLEAR VERMONT YANKEE, LLC AND -

ENTERGY NUCLEAR OPERATIONS, INC.

DOCKET NO. 50-271

'NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY OPERATING LICENSE

AND FINAL DETERMINATION OF NO SIGNIFICANT

HAZARDS CONSIDERATION

~ The U.S. Nuclea4r Regulatory Conﬁmissibn (Commissioh) has issued Amendment

No. 229 td Facility Operating License No. DPR-28, issued to Eptergy Nuclear Vermont Yankee,
LLC and Entergy Nuclear Operatibns; Ihc. (the licensee), which. revised the Technical -
éﬁe{:iﬁcations (TSs) and License for dper_ation of the Vermont Yankee Nuclear Power Station
(VYNPS) located in Windham County, Vermont. The amendment was effective as of the date-
of its issuance.

The amendment increases the maximum authorized powef level for VYNPS from
159_3‘ megawatts thermal (MW1) to 1912 MWt', which is an in‘crease of apprdximately |
éO percent. The increasé in power level is convsidevred an extended power Uprate.

The application for the arhendment complies with the standards and réquiremems of ihé '
' Atomic Energy Act of 1954, asvamended (the Act), and the Commission's rules and regulations.
The Commission has made apprdpriaie findings as fequired by the Act and the Commission's
rules and regulations in 10 CFR Chapter |, which are set forth in the license ameﬁdment.

The Commission published a “Notice of Cdnéideration of Issuance of Amendment to
Facility Operating LAicense and Opportunity .for a Hé’aring” related to this action in the FEDERAL

REGISTER on July 1, 2004 (69 FR 39976). This Notice provided 60 days for the public to
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request a hearing. On August 30, 2004, the Vermont Department of Public Service and the
New Ehgland Coalition fi'led requests for hearing in connectioh with the proposed amendment.
By Order dated November 22, 2004, the Atomic Safety.and Licensing Board (ASLB) granted
those hearing requests and by Order d'atéd December. f6, 2004, the ASLB issued its decision
fo conduct a h_earing using the procedures in 10 CFR Part 2,_Subpart L, “Informa_l Hearing
Prbcedures for NRC Adjudications.” o |

| * The Commission published a “Notice of Considerétion of Issuance of Améndment to

' Facility Operating License and Proposed No Significant Hazards Consideration Detérmination" -
related to this action in the FEDERAL:REGISTER on January 1’1','.2006 (71 FR 1744). This
Notice pfovided 30 days for prlic co.mment.l,‘ The ‘Commis.sioh' ret;eived comments on the
proposed no signiﬁcant hazards consideration és discussed below.

Under its regulatlons the Commission may issue and make an amendmerit immediately
effective, notwﬂhstandmg the pendency before it of a request for a hearing from any person, in
advance' of the holdmg and completlon of any required hearing, where it has determined that no
éignifican_t hazards consideration is involved. |

Thg Commission has applied the standards of 10 CFR 50.92 and has made a final

. determination that the amendment involyés no significant hazards consideration. Pub>lic
comments received on the proposed no significant hazards consideration determination were
considered inA making the final determination. The basis for this determination is contained in
the Safety Evaluation related to this action. Accofdingly, as described above, the amendment
has been issued and made immediately effective and any Hearing will be held after issuance.
The Commission published an Environmental Assessment related to the action in the
FEDERAL REGISTER on Jaﬁuary 27,2006 (71 FR 4614). Baséd on the Environmental

Assessment, the Commission concluded that the action will not have a significant effect on the
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| quélity of the human environment. Accordingly, the Com_miési_on .determihed.not'to prepare an
: e.nvir_'o'nment'al impact statement for the proposed actioﬁ. ‘ -

For further detéils with respect to this adion, ,seé the'appilication for‘ ame‘ndment dated
Septérhber 10, 2003, as supplementefj by letters dated October 1, and October 28. (2 letters), |
2003; January 31 (2 letters), March 4, May 19, July 2, July 27, July 30, August 12, August 25,
»septembef.-“ 4; Septenﬁber 15, September 23, September 30 (2 letters), October 5, October 7 |
2 .letteré)., December 8, and December 9, 2004; February 24, March 10,‘March 24, Mé}ch 31,
April 5,‘April 22, June 2, August 1, August 4, September 10, Se"pt'ember 14, Septémber 18,
September 28, October 17, Octobér 21 (2 leﬁers), October 26, .Cctober 29, Novérh’ber 2,
November 22, and Debember 2 2005; Januah 10, aﬁd February 22, 2006, which is available
for publlic inspection at the Commissioh's PDR, located at One White Flint North, Eublfc File
Afea 01 F21, 11555 Ro.ckville Pike (fifsf flo'or)“, Rockville?‘Maryland. Publicly available recvords

will be accessible electronically from the Agencywide Documents Access and Management

System's (ADAMS) Public Electronic Reading Room on the Internet at the NRC Web site,

http://www__nrc.qdv/readinq-rm/adams.html. Persons who do not have access to ADAMS or

whé encounter problems in accessing the docx)ménts located in ADAMS, should contact the

NRC PDR Reference staff by telephone at 1-8.00-397-420.9, 301-415-4737, or by e-mail to
pdr@nrc.gov. | '

’ " Dated at Rockville, Maryland, this 2nd day of March, 2006.

FOR THE NUCLEAR REGULATQRY COMMISSION

/RA/ | | |

Richard B. Ennis, Senior Project Manager

Plant Licensing Branch I-2

Division of Operating Reactor Licensing
Office of Nuclear.Reactor Regulation
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MEMORANDUM TO: - Darreil J. Roberts, Chief

' . * Plant Licensing Branch 1-2 -
Division of Operating Reactor Llcensmg
Office of Nuclear Reactor Regulation

FROM: . : Kamal A. Manoly, Chief /RA/
' Engineering Mechanics Branch
Division of Engineering
Office of Nuclear Reactor Regulation

STAFF TECHNICAL BASIS FOR CONTINUED POWER ASCENSION
OF VERMONT YANKEE NUCLEAR POWER STATION UP.TO
- 110% ORIGINAL LICENSED THERMAL POWER (TAC NO. MD0263) '

SUBJECT:

lntroductlon

Ot March 2, 2008, the U.S. Nuclear Regulatory Commission (NRC) approved the request by
Entergy Nuclear Operations, Inc. (Entergy) to increase the maximum authorized power level for
Vermont Yankee Nuclear Power Station (Vermont Yankee) from 1593 Megawatts thermal

(MWt) to 1912 MWt as an extended power uprate (EPU) equivalent to 120% of the original
licensed thermal power (OLTP). During the subsequent power ascension at Vermont Yankee,
plant instrumentation reached an initial administrative limit that required the licensee to evaluate
the plant data before continuing the power ascension. On March 26, Entergy submitted its
justification for continued power ascension at Vermont Yankee up to 110% OLTP. The NRC
staff has reviewed the licensee’s justification for continued power ascension at

Vermont Yankee. Entergy will need to justify power ascension beyond 110% OLTP based on
its review of plant data collected up to that power level. A narrative of the NRC staff's review. of
the licensee’s justification for continued power ascension at Vermont Yankee is provided below.

Back‘ground

Following receipt of the EPU license amendment, Entergy began to slowly increase reactor
power above OLTP on March 4, 2008, at Vermont Yankee in accordance with its power
ascension test procedure. The EPU amendment included a license condition that provides for
monitoring, evaluating, and taking prompt action in response to potential adverse flow effects
as a result of power uprate operation on structures, systems, and components (including
verifying the continued structural integrity of the steam dryer) at Vermont Yankee.

CONTACT: Thomas G. Scarbrough, DCI/CPTB
T 301-415-2794

Docket No. 7195
Attachment 7-1
4 Pages '
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The Vermont Yankee power ascension procedure specifies that (1) the power ascension rate
be no more than 16 MWt per hour; (2) steam dryer performance data be monitored hourly and

" compared to acceptance criteria; (3) power level be held for 4 hours at each 40 MW1 step

(2.5% OLTP) to obtain and evaluate additional plant performance data; and (4) power level be
held for 96 hours at each 80 MWt plateau (5% OLTP) to conduct plant walkdowns and to
perform steam dryer analysis with NRC staff review. Entergy has made a regulatory
commitment to not increase power at Vermont Yankee if the NRC staff identifies a safety
concern during its evaluation of the plant data. : ' o

‘As pari of the plant data evaluation, Eh_tergy collects Main Steam Line (MSL) strain gage data

to monitor pressure fluctuations within the main steam flow. The licensee inputs.the MSL strain
gage data into an acous_tic circuit model (ACM) to calculate pressure loads on the steam dryer
and the resulting stress in steam dryer components using a finite element model (FEM). The
Vermont Yankee Steam Dryer. Monitoring Plan (SDMP) establishes a Level 1 limit curve for the
MSL strain versus frequency spectra based on the American Society of Mechanical Engineers

. (ASME) Boiler & Pressurg \(ess_e/ Code (Code) fatigue stress limit of 13,600 pounds per square
inch (psi), and & Level 2 limit curve based on 80% of that fatigue limit. If the Level 2 limit curve

is reached, the SDMP specifies that power ascension be suspended until an engineering

~evaluation concludes that further power ascension'is justified. If the Level 1 limit curve is -

reached, the licensee must reduce power untilithe curve is not exceeded.

On March 5, Entergy notified the, NRC staff that the MSL strain gage data frorn the “A” MSL at
Vermont Yankee had reached the Level 2 limit at 105% OLTP. Entergy's evaluation of the MSL
strain gage and accelerometer data concluded that it was acceptable to maintain plant :

operation at 105% OLTP while the engineering evaluation was performed. The NRC staff

independently evaluated the 105% OLTP data, and concluded that continued plant operation at
105% OLTP was reasonable and acceptable. ' - ‘ a

Licensee Justification for Power Ascension up to 110% oLTP

‘On March 26, 2006, Entergy completed its engineering evaluation of the Verrnont Yahkee

steam dryer and its justification for continued power ascension to 110% OLTP. The ,
engineering evaluation used (1) an improved ACM that is more bounding of actual steam dryer
loads with reduced uncertainty;. (2) an updated FEM that refines the assessment of the gusset

" shoe area that was of concern in a similar steam dryer at the Dresden nuclear power plant;

(3) a more precise MS'I__ st(ain_gage data acquisition system designed to redu ce the
measurement uncertainty in the acoustic signals; and (4) MSL strain gage data collected at

. 105% OLTP.

' Entergy verified that the stress in the Vermont Yankee steam dryer compone nts remains

significantly below the ASME Code fatigue stress limit of 13,600 psi at 105% OLTP. Further,
the reduced uncertainty in the ACM and the MSL strain gage data acquisitior system allowed
Entergy to raise the limit curve for the MSL strain gage measurements while maintaining the
resulting siress in the steam dryer below the ASME Code fatigue stress limit. The new limit
curve has been incorporated into a revision of the Vermont Yankee SDMP.
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~ Based on its engineering evaluation, Entergy has determined that continued power ascension
to 110% OLT P will not cause stress exceedance in the steam dryer components that would '
challenge the structural integrity of the dryer. . .

NRC Staff Evaluation

" The NRC staff, with support from its consultants from Argonne National Laboratory, has

~ reviewed Entergy's engineering evaluation consisting of multiple analyses, data, and figures.
The staff’s review of the licensee’s generic application of uncertainty assumptions for the

revised ACM and improved MSL strain gage instrumentation is continuing. At this time, the

_ staff has evaluated the licensee’s basis for continued power ascension at Vermont Yankee up
to 110% OLTP, including the calculation of the stresses on the steam dryer components at

105% OLTP and the establishment of new limit curves for MSL strain gage data in support of

operation up to 110%.0OLTP. o o _

The Vermont Yankee steam dryer analysis indicates that the steam dryer gusset shoe area is

~ the most limiting stress location on the Vermont Yankee steam dryer for EPU operation. The :
stress on this component at 105% OLTP is calculated to be 2321 psi from the ACM and 599 psi

from the Computational Fluid Dynamics (CFD) analyses. If the MSL strain gage measurements

increase up to the new Level 1 limit curve in all four steam lines, the stress at this location is

_prejected to be 9866 psi. This stress is about 40% less than the ASME Code fatigue limit of

. 13,600 psi. The Vermont Yankee SDMP provides additional margin in that power ascension

must be halted and the collected data evaluated if any portion of the measured MSL strain-

frequency speclra reaches the Level 2 limit (80% of the 13,600 psi limit) for a ny of the four

steam lines.

As part of its review, the staff compared the Vermont Yankee MSL strain gage limit curves
‘established for initial power ascension to the new limit curves based on the revised ACM and
more accurate MSL strain gage data. Although the new limit curves permit a higher MSL strain
gage signal than the initial curves, the allowed MSL strain levels continue to be low. Higher
strain peaks at the resonance frequencies experienced at 105% OLTP were acceptable to be
included in the limit curve based on their insignificant contribution to the total resulting stress.
Since the only instrumented steam dryer among the operating U.S. boiling water reactors is that
at Quad Cities Unit 2 and the original steam dryers at Quad Cities were the only dryers at U.S.
plants that have experienced severe damage under EPU conditions, the revised Level 1 limit
curve for Vermont Yankee was compared to the MSL data measured at Quad Cities Unit 2.
The comparison indicated that the Vermont Yankee revised Level 1 limit was significantly below
the MSL data measured at Quad Cities Unit 2. Further, the Vermont Yankee SDMP will require
the licensee to halt power ascension if any acoustic signal from the Vermont Yankee MSL strain
" gage data in any MSL reaches the Level 2 limit curve, which is 80% of the Level 1 limit curve.
* With respect o the low-frequency regions of MSL strain gage data, the staff will ensure that
Entergy closely monitors those low frequency areas during future power ascension where the
Vermont Yankee Level 1 limit curve is above the measured Quad Cities Unit 2 MSL data.
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The NRC staff is reviewing the recently identified cracking in the skirt region of the steam dryer
at Quad Cities Unit 2. The Quad Cities licensee has initiated an extensive effort to determine
the cause of the cracking. Prior to the current outage, Quad Cities Unit 2 operated at up to
117% of the original licensed power for about 6 months with substantial high-frequency acoustic
loads on the steam dryer. Entergy has evaluated the applicability of the Quad Cities Unit 2
information to Vermont Yankee. The staff reviewed Entergy’s evaluation of the applicability of
the Quad Cities Un.it 2 steam dryer cracking to Vermont Yankee. ‘Entergy applied.a more
conservative damping assumption in its assessment of the steam dryer skirt at Vermont
Yankee than that used at Quad Cities. Even with this more conservative damping assumption,
the stress in the skirt region of the Vermont Yankee steam dryer is calculated to be less than '
1000 psi at 105% OLTP. Therefore, there is considerable margin in the stress analysis for the
skirt region at Vermont Yankee to account for damping and other assumptions. The staff does
~onsider the cracking in the skirt region of the Quad Cities Unit 2 steam dryer to raise a

not con
safety concern with power ascension at Vermont Yankee up to 110% OLTP.

Conclusion

Based on its-review of the Entergy’s engineering evaluation, the NRC staff concludes that the
licensee has provided a reasonable basis for continuing power ascension up to 110% OLTP at
Vermont Yankee, including (1) plant performance limit curves that maintain MSL strain gage
data far lower than the Quad Cities data in the hjgh-frequency acoustic range; (2) frequent
monitoring of plant performance data, including hourly collection of the MSL strain gage data;
and (3) plant procedures that halt power ascension if any portion of the measured MSL slrainl
vs. frequency specira reach the Level 2 limit curve for any Vermont Yankee MSL. On |
~March 31, 2006, the NRC staff informed Entergy that the staff did not object to the continued
power ascension process at Vermont-Yankee up to 110% OLTP. The staff will continue to. -
discuss the steam dryer analysis and its assumptions with Entergy as part of the review of the
revised ACM for generic use at Vermont Yankee and other nuclear power plants. The staff will
ensure that Entergy closely monitors the MSL strain gage data for any increases toward the
limit curves during the power ascension at Vermont Yankee. The staff will review Entergy's
justification for continued power uprate operation, including further power ascension, based on
the plant data collected during this next power ascension step. '
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. April 28, 2006

MEMORANDUM TO:  Darrell J. Roberts, Chief
- Plant Licensing Branch I-2:
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

FROM: , Kamal A. Manoly, Chief /RA/ -
: Engineering Mechanics Branch
Division of Engineering
Office of Nuclear Reactor Regulation

- SUBJECT: | STAFF TECHNlCAb BASIS FOR CONT|NUED POWER ASCENSlON
: ' OF VERMONT YANKEE NUCLEAR POWER STATION UP TO
115% ORIGINAL LICENSED THERMAL POWER (TAC NO. MD0263)
. . ‘ . B
Introduction - S \

On March 2, 2006, the U.S. Nuclear R'e'gulator*y Commission (NRC) approved the request by
Entergy Nuclear Operations, Inc. (Entergy) to increase the maximum authorized power level for
Vermont Yankee Nuclear Power Station (Vermont Yankee) from 1593 Megawatts thermal
~(MW1) to 1912 MWt as an extended power uprate (EPU) equivalent to 120% of the original
licensed thermal power (OLTP). During the initial power ascension at Vermont Yankee, plant -
instrumentation reached an administrative limit at 105% OLTP that required the licensee to.
evaluate the plant data before continuing the power ascension. As documented in a staff
memorandum dated April 5, 2006, the licensee justified continued power ascension at
Vermont Yankee. Upon achieving 112.5% OLTP (1791 MWt) on April.6 , Entergy informed the
_ staff that plant.instrumentation at Vermont Yankee had again reached an administrative limit
that required evaluation. On April 20, Entergy submitted its evaluation to justify continued
power ascension beyond 112.5% OLTP. On April 21, the staff informed Entergy that it did not
object to the continued power ascension of Vermont Yankee up to 115% OLTP. A narrative of
the NRC staff's review of the licensee’s justification for continued power ascensmn at
Vermont Yankee is provided below.. '

-Background

Following receipt of the EPU license amendment, Entergy began to slowly increase reactor
power at Vermont Yankee above OLTP on March 4, 2006, in accordance with its power
ascension test procedure. The EPU amendment included a license condition that provides for
monitoring and evaluating plant data at Vermont Yankee, and taking prompt action in response
to potential adverse flow effects as a result of power uprate operation on structures, systems,
and components (including verifying the continued structural integrity of the steam dryer).

CONTACT: Thomas G. Scarbrough, DCI/CPTB
~301-415-2794
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The Vermont Yankee power ascension procedure specifies that (1) the power ascension rate
be no more than 16 MWt per hour; (2) steam dryer performance data be monitored hourly and
compared to acceptance criteria; (3) power level be held for 4 hours at each-40 MWt step
(2.5% OLTP) to obtain and evaluate additional plant performance data; and (4) power level be
held for 96 hours at each 80 MWt plateau (5% OLTP) to conduct plant walkdowns and to
perform steam dryer analysis whose results would be examined by the NRC staff. Entergy

“made a regulatory commitment to not increase power at Vermont Yankee if the NRC staff
identified a safety concern during its evaluation of the plant data

As part of the plant data evaluation, Entergy collects Maln Steam Line (MSL) strain gage data

to monitor pressure fluctuations within the main steam flow. The licensee inputs the MSL strain
gage data into an acoustic circuit model (ACM) to calculate pressure loads on the steam dryer
and the resulting stress in steam dryer components using a finite element model (FEM). The
Vermont Yankee Steam Dryer Monitoring Plan (SDMP) establishes a Level 1 limit curve for the .
MSL strain versus frequency spectra based on the American Society of Mechanical Engineers
(ASME) Boiler & Pressure Vessel Code (Code) fatigue stress limit of 13,600 pounds per square
inch (psi), and a Level 2 limit curve based on 80% of that fatigue limit. If the Level 2 limit curve
is reached, the SDMP specifies that power ascension be suspended until an engineering
evaluation concludes that further power ascension is justified. If the Level 1 limit curve is
reached the licensee must reduce power untll the curve is not exceeded. ’

On March 5, Entergy notified the NRC staff that the MSL strain gage data from the "A” MSL at
Vermont Yankee had reached the Level 2 limit at 105% OLTP. On March 26, Entergy
completed its engineering evaluation of the Vermont Yankee steam dryer and its justification for
continued power ascension to 110% OLTP. Entergy verified that the stress in the

Vermont Yankee steam dryer components remained significantly below the ASME Code fatigue
stress limit of 13,600 psi at 105% OLTP. Based on its engineering evaluation, Entergy
determined that continued power ascension to 110% OLTP would not cause stress exceedance
in the steam dryer components that would challenge the structural integrity of the dryer. The
NRC staff reviewed the licensee’s justification for continued power ascension at .
Vermont Yankee beyond 105% OLTP. The NRC staff informed Entergy on March 31 that it did
not have a safety concern with power ascension up to 110% OLTP, and documented its
decision in a memorandum dated April 5, 2006. Subsequently, the licensee continued the
power ascension at Vermont Yankee, and achieved 110% OLTP with the collected data
remaining within the acceptance criteria. The staff reviewed the plant data, and-did not object
to continued power ascensnon up to 115% OLTP. :

. L|censee Justification for Power Ascensnon up to 115% OLTP

During further power ascension at Vermont Yankee, Entergy informed the NRC staff on April 6
that plant instrumentation at Vermont Yankee had reached an administrative limit at 112.5%
OLTP that required evaluation. In particular, the licensee reported that the MSL strain gage
data from the “A” MSL reached the Level 2 limit at a frequency resonance peak of 143 Hz. The
licensee provided the specific plant data that supported its decision to remain at 112.5% OLTP
while evaluating the data. The staff reviewed the plant data and held telephone discussions.
regarding the data with the licensee. Based on its review, the staff did not objectto
Vermont Yankee remaining at 112.5% OLTP while the-licensee evaluated the plant data.
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On April 20, Entergy submitted its evaluation of the plant data to justify continued power
ascension at Vermont Yankee beyond 112.5% OLTP. The licensee recalculated the stress on .
the steam dryer using the plant data from 112.5% OLTP and its current version of the ACM. As
part of its analysis, the licensee adjusted the uncertainty associated with the ability of the ACM
to match the frequency spectra from 15% to 25%. The licensee then recalculated the Level 1
and Level 2 limit curves for the MSL strain gage data using plant data from 112.5% OLTP and
the updated uncertainty values. The licerisee 1ncorporated the new limit curves into a revision
of the Vermont Yankee SDMP: Based on its engineering evaluation, Entergy determined that
continued power ascension to 115% OLTP would not cause stress exceedance in the steam
dryer components that would challenge the structural integrity of the dryer. '

NRC Staff Evaluation

The NRC staff, with support from its consultants from Argonne National Laboratory, reviewed
‘Entergy’s engineering evaluation consisting of multiple analyses, data, and figures. The staff's
evaluation focused on the licensee's basis for continued power ascension at Vermont Yankee
up to 115% OLTP. For example, the staff reviewed the calculation of the stresses on'the steam
dryer components at 112.5% OLTP, and the establishment of new limit curves for MSL straln
gage data in suppor‘( of operation up to 115% OLTP. .

. The Vermont Yankee steam dryer analysis indicates that the steam dryer gusset shoe area is -
the most limiting stress location on the Vermont Yankee steam dryer for EPU operation. The-
stress on this component at 112.5% OLTP was calculated to be 2688 psi from the ACM and
599 psi from the Computational Fluid Dynamics (CFD) analyses. If the MSL strain gage
measurements increase up to the new Level 1 limit curve in all four steam lines, the stress at
this location is projected to be 9514 psi. This stress is about 30% less than the ASME Code
fatigue limit of 13,600 psi. The Vermont Yankee SDMP provides additional margin in that
power ascension must be halted and the collected data evaluated if any portion of the
measured MSL strain-frequency spectra reaches the Level 2 llmnt (80% of the 13,600 psi hmut)
for any of the four steam lines.

As part of lts review, the staff compared the Vermont Yankee MSL strain gage limit curves from
105% OLTP to the new limit curves established at 112.5% OLTP. The 112.5% limit curves
have a lower baseline limit resulting from the increased ACM uncertainty, but permit higher MSL
strain gage signals at the resonance frequencies experienced at 112.5% OLTP. The higher
resonance peaks are allowed to be included in the new limit curve based on their small -
contribution to the total resulting stress on the steam dryer. Also, the Vermont Yankee Level 1
limit remains below the MSL data measured in the high-frequency range of interest at
Quad Cities Unit 2, which expérienced severe steam dryer damage under EPU conditions.
Further, the Vermont Yankee SDMP will require the licensee to halt power ascension if any
acoustic signal from the Vermont Yankee MSL strain gage data in any MSL reaches the Level 2
limit curve, which is 80% of the Level 1 limit curve.. With respect to the low-frequency regions of
MSL strain gage data, the staff will ensure that Entergy closely monitors those low frequency
areas during future power ascension.
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Conclusion

~Based on its review of the Entergy’s engineering evaluation, the NRC staff concluded that the

licensee provided a reasonable basis for continuing power ascension up to 115% OLTP at
Vermont Yankee. The staff’s conclusion is based on: (1) the calculated stress on the most
limiting component of the Vermont Yankee steam dryer at 112.5% OLTP is significantly below
the ASME Code fatigue limit; (2) plant performance limit curves maintain MSL strain'gage data
lower than the Quad Cities data in the high-frequency acoustic range; (3) frequent monitoring of
plant performance data, including hourly collection of the MSL strain dage data, during power
ascension; and (4) plant procedures halt power ascension if any portion of the measured MSL
strain vs. frequency spectra reach the Level 2 limit curve for any Vermont Yankee MSL. On

~ April 21, 2006, the NRC staff informed Entergy that the staff did not object to the continued

power ascension process at Vermont Yankee up to 115% OLTP. The staff will ensure that

.Entergy closely monitors the MSL strain gage data for any increases toward the limit curves

during the power ascension at Vermont Yankee. The staff will review Entergy’s justification for -
continued power uprate operation, including further power ascension, based on the plant data
collected during the next power ascension step. Further, the staff notes that a license condition
requires that Entergy resolve the steam dryef analysis uncertainties within 90 days of issuance
of the EPU license amendment. : ' _ '
- !

a

\
\



June 20, 2006

MEMORANDUM TO:  Darrell J. Roberts, Chief
: ' - Plant Licensing Branch |-2
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

FROM: Kamal A. Manoly, Chief /RA/
Engineering Mechanics Branch
Division of Engineering
Office of Nuclear Reactor Regulation

SUBJECT:: STAFF TECHNICAL BASIS FOR CONTINUED POWER ASCENSION
OF VERMONT YANKEE NUCLEAR POWER STATION TO FULL
- EXTENDED POWER UPRATE CONDITIONS OF 120% ORIGINAL
" LICENSED THERMAL POWER (TAC NO. MD0263)

|

\

On March 2, 20086, the U.S. Nuc¢lear Regulato&’y Commission (NRC) approved the request by
Entergy Nuclear Operations, Inc. (Entergy) to increase the maximum authorized power level for
Vermont Yankee Nuclear Power Station (Vermont Yankee) from 1593 Megawatts thermal
~(MW1) to 1912 MWt as an extended power uprate (EPU) equivalent to 120% of the original
licensed thermal power (OLTP). During the power ascension at Vermont Yankee, plant
instrumentation reached an administrative limit at 105% OLTP (1673 MWt) and 112.5% OLTP
(1791 MWHt) that required the licensee to evaluate the plant data before continuing the power
“ascension. In memoranda dated April 5 and 28, 2006, the NRC staff documented its review of
the licensee’s justification for continued power ascenswn at Vermont Yankee from 105% and

112.5% OLTP, respectively.

Introduction

o

Upon achieving 117.5% OLTP (1872 MWt) on Apnl 28, Entergy informed the NRC staff that
plant instrumentation at Vermont Yankee had again reached administrative limits that required
evaluation. On May 1, Entergy made available for NRC review its evaluation to justify
continued power ascension beyond 117.5% OLTP up to full EPU conditions of 120% OLTP -
(1912 MW1). The licensee submitted this information to the NRC in a letter dated May 4, 2006.
Subsequently, the NRC staff informed Entergy on May 4 that it did not object to the continued
power ascension of Vermont Yankee up to full EPU conditions (120% OLTP). A narrative of
the NRC staff's review of the licensee’s Justlflcatlon for continued power ascensnon at

Vermont Yankee is provided.

CONTACT: Thomas G. Scarbrough NRR/DCI/CPTB
(301) 415- 2794
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Background

Following receipt of the EPU license amendment, Entergy began to slowly increase reactor
power at Vermont Yankee above OLTP on March 4, 2006, in accordance with its power
ascension test procedure. The EPU amendment included a license condition that provides for
monitoring and evaluating plant data at Vermont Yankee, and taking prompt action in response -
to potential adverse flow effects as a result of power uprate operation on structures, systems,
and components (including verifying the continued structural integrity of the steam dryer). '

- The Vermont Yankee power ascension procedure specifies that (1) the power ascension rate
be no more than 16 MWt per hour; (2) steam dryer performance data be monitored hourly and
compared to acceptance criteria; (3) power level be held for 4 hours at each 40 MWt step
(2.5% OLTP) to obtain and evaluate additional plant performance data; and (4) power level be
held for 96 hours at each 80 MW1 plateau (5% OLTP) to conduct plant walkdowns and to

~ perform steam dryer analysis whose results would be examined by the NRC staff. Entergy
made a regulatory commitment to not increase power at Vermont Yankee if the NRC staff
identified a safety concern during its evaluation of the plant data. -

As part of the plant data evaluation, Entergy collects Main Steam Line (MSL) strain gage data
to monitor pressure fluctuations within the main steam flow. The licensee inputs the MSL strain
‘gage data into an acoustic circuit model (ACM) to calculate pressure loads on the steam dryer
and the resulting stress in steam dryer components using a finite element model (FEM). The
Vermont Yankee Steam Dryer Monitoring Plan (SDMP) establishes a Level 1 limit curve for the
MSL strain versus frequency spectra based on the American Society of Mechanical Engineers
(ASME) Boiler & Pressure Vessel Code (Code) fatigue stress limit of 13,600 pounds per square
inch (psi), and a Level 2 limit curve based on 80% of that fatigue limit. If the Level 2 limit curve
is reached, the SDMP specifies that power ascension be suspended until an engineering -
evaluation concludes that further power ascension is justified. If the Level 1 limit curve is
reached, the licensee must reduce power to the next lower power hold point when the limit
curve was not exceeded.

On March 5, Entergy notified the NRC staff that the MSL strain gage data from the “A” MSL at
Vermont Yankee had reached the Level 2 limit at 105% OLTP. On March 26, Entergy
completed its engineering evaluation of the Vermont Yankee steam dryer and its justification for
continued power ascension to 110% OLTP. Entergy verified that the stress in the
Vermont Yankee steam dryer components remained 3|gmf|cantly below the ASME Code fatigue
stress limit of 13,600 psi at 105% OLTP. Based on its engineering evaluation; Entergy
" determined that continued power ascension to 110% OLTP would not cause stress exceedance
_ in the steam dryer components that would challenge the structural integrity of the dryer. The - '
NRC staff reviewed the licensee’s justification for continued power ascension at .
Vermont Yankee beyond 105% OLTP, and informed Entergy on March 31 that it did not have a
safety concern with power ascension up to 110% OLTP. The staff documented its decision in a
memorandum dated April 5, 2006. Subsequently, the licensee continued the power ascension
at Vermont Yankee, and achieved 110% OLTP with the collected data remaining within the '
acceptance criteria. The staff reviewed the plant data and did not object to continued power
ascension up to 115% OLTP.
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On April 6, Entergy reported that the MSL strain gage data from the “A” MSL at .
Vermont Yankee reached the Level 2 limit at a frequency resonance peak of 143 Hz at 112.5%
OLTP. On April 20, Entergy submitted its evaluation of the plant data to justify continued-power
ascension beyond 112 5% OLTP. The licensee verified that the stress in the Vermont Yankee
steam dryer components remained significantly below the ASME Code fatigue stress limit of.

13,600 psi. Based on its engineering evaluation, Entergy determined that continued power
ascension to 115% OLTP would not cause stress exceedance in the steam dryer components

that would challenge the structural int'egrity of the dryer. The NRC staff reviewed the licensee's - -

justification for continued power ascension at Vermont Yankee beyond 112.5% OLTP, and

. informed Entergy on April 21 that it did not have a safety concern with power ascension up to
. 115% OLTP. The staff documented its decision in a memorandum dated April 28, 2006.
Subsequently, the licensee continued the power ascension at Vermont Yankee, 'and achieved
. 115% OLTP on April 22, 2006. The data collected at 115% OLTP remained within the
acceptance criteria. The staff reviewed the plant data, and did not object to continued power
ascension beyond 115%. OLTP on April 26, 2006 . : .

Licensee Justrflcatlon for Power Ascensron up to Full EPU Conditions (120% OLTP) -

* During continued power ascension at Vermont Yankee, Entergy informed the NRC staff on
April 28 that plant instrumentation had reached an administrative limit at 117.5% OLTP that
required evaluation. In particular, the licensee reported that the upper and lower sets of MSL
strain gages on the “A"MSL reached the Level 2 limit at a resonant peak frequency of 143 Hz.
Plant chemistry measurements also indicated that the Level 2 limit of 0.1% for moisture
carryover was exceeded at 117.5% OLTP. The licensee provided specific plant data that
supported its decision to remain at 117. 5% OLTP while evaluating the data. The staff reviewed
the plant data and held telephone discussions regarding the data with the licensee. Based on
its review, the staff did not object to Vermont Yankee remarnmg at117.5% OLTP while the
licensee evaluated the plant data .

On May 1, Entergy made available for NRC review its evaluation of the plant data in justifying
continued power ascension at Vermont Yankee beyond 117.5% OLTP. Rather than applying
the acoustic circuit model (ACM) at this intermediate power step, the licensee calculated the
stress on the most limiting component (hood gusset shoe) of the Vermont Yankee steam dryer
based on the combination of resulting stresses in the dryer that are derived using the measured
MSL strain gage data at peak resonant frequencies during the power ascension. As a result, -
the licensee calculated that the steam dryer gusset shoe had a maximum stress of 3599 psi
from acoustic loading. The stress from steam dryer loading calculated by the computational
fluid dynamics (CFD) analysis remained at 599 psi. The licensee then recalculated the Level 1
and Level 2 limit curves for the MSL strain gage data using the plant data from 117.5% OLTP
and the trend analysrs The licensee incorporated the new limit curves inte a revision of the
Vermont Yankee SDMP submitted on May 4, 2006. '

With respect to moisture carryover, Entergy initiated increased monitoring of plant data in.

_ response to the Level 2 limit of 0.1% being exceeded. The increased monitoring found the
moisture carryover values to remain about 0.11%. Entergy predicted that the moisture

carryover would trend up to about 0.15% as power was increased to 120% OLTP. .
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' Based onits engmeermg evaluation, Entergy determined that continued power ascension from .
117.5% OLTP to full EPU conditions (120% OLTP) would not cause stress exceedance in the
steam dryer components that would challenge the structural mtegnty of the dryer

NRC Staff Evaluation

The NRC staff, with support from its consultants from Argonne National Laboratory, reviewed
Entergy’s engineering evaluation consisting of multiple analyses, data, and figures. The staff's
evaluation focused on the licensee’s basis for continued power ascension at Vermont Yankee
from 117.5% up to full EPU conditions {(120% OLTP). For example, the staff reviewed the
calculation of the stresses on the stéam dryer components at 117.5% OLTP, and the
establishment of new limit curves for MSL strain gage data in support of operation up to
120% OLTP. The NRC license amendment for Vermont Yankee EPU operation dated March 2,
2008, specifies that, after reaching 120% OLTP, the licensee shall obtain measurements from -
the MSL strain gages, establish the steam dryer flow-induced vibration load fatigue margin,
update the steam dryer stress.report, and re-establish the SDMP limit curve with the updated
ACM load definition; and shall resolve the steam dryer analysis uncertainties within 90 days of
" issuance of the EPU license amendment. The staff will review the continued operation of
Vermont Yankee at EPU conditions upon submittal of the EPU plant data and the hcensee ]
analysis to support Iong-term EPU operatlon

“For continued power ascension at Vermont Yankee from 117. 5% OLTP to full EPU conditions
(120% 'OLTP), the NRC staff reviewed the licensee’s trend analysis of the MSL strain gage data
used in calculating the stress in the steam dryer gusset shoe of 3599 psi from the acoustic :
loads at 117.5% OLTP for Vermont Yankee. The stress on the steam dryer gusset shoe from
CFD loads continued to be calculated as 599 psi. When combined, the resulting stress on the
steam dryer gusset shoe remains significantly below the ASME Code fatigue limit of 13,600 psi.
To support the reliability of MSL strain gage trend analysis for the power increase from 1872 to
1912 MW, the licensee showed that the Level 1 limit curve calculated by the MSL strain gage
data trend analysis compared closely to the Level 1 limit curve calculated using the ACM
analysis at 1792 Mwit. , ‘

Based on its trend analysis of the MSL strain gage data, Entergy developed new limit curves for
the continued power ascension up to 120% OLTP at Vermont Yankee. - If the MSL strain gage
measurements increase up to the new Level 1 limit curve in all four steam lines, the licensee
projected that the stress in the steam dryer gusset shoe would be 9529 psi. This stress is
‘about 30% less than the ASME Code fatigue limit of 13,600 psi. The Vermont Yankee SDMP
provides additional margin in that power ascension must be halted and the collected data

" evaluated if any portion of the measured MSL strain-frequency spectra reaches the Level 2 limit
(80% of the 13,600 psi limit) for any of the four steam lines. :

As part-of |ts review, the NRC staff compared the previous Vermont Yankee MSL strain gage
limit curves to the new limit curves established at 117.5% OLTP. The 117.5% OLTP limit
curves have a lower baseline limit, but permit higher MSL strain gage signals at the resonance
frequenmes experienced at 117.5% OLTP. The higher resonance peaks are allowed to be -
included in the new limit curve ‘based on their small contribution to the total resulting stress on
the steam dryer. Also, the Vermont Yankee Level 1 limit remains below previous MSL data
measured in the high-frequency range of interest at Quad Cities Unit 2, which experienced

-
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severe steam dryer damage under EPU conditions at that time. Further, the Vermont Yankee

SDMP will require the licensee to halt power ascension if any:acoustic signal from the.

Vermont Yankee MSL strain gage data in. any MSL reaches the Level 2 limit curve, which is
0% of the Level 1 limit curve. ,

- The NRC staff is continuing to monitor the licensee’s response to the increased values of -
moisture carryover with power ascension at Vermont Yankee. The moisture carryover values of
‘about 0.11% at 117.5% OLTP are significantly below the Level 1 limit of 0.35%. Moisture
carryover also remained steady with the more frequent data collection initiated with the Level 2
limit being exceeded. The predicted trend of moisture carryover to about 0.15% with additional
power ascension is not unexpected with the reduced efficiency of the steam dryer durlng :
~increased steam flow conditions. _

Conclusmn

' Based on its review of the Entergy’s engineering evaluation, the NRC staff concluded that the
licensee provided a reasonable basis for continuing power ascension up to full EPU power
(120% OLTP) at Vermont Yankee. The staff’s conclusion is based on: (1) the calculated stress
on the most limiting component of the Vermont Yankee steam dryer at 117.5% OLTP is -
significantly below the ASME Code fatigue limit; (2) plant performance limit curves maintain -
MSL strain gage data lower than previous Quad Cities data in the high-frequency acoustic
range; (3) frequent monitoring of plant performance data, including MSL strain gage data and

. moisture carryover, during power ascension; and (4) plant procedures halt power ascension if
any portion of the measured MSL strain vs. frequency spectra reach the Level 2 limit curve for
any Vermont Yankee MSL. On May 4, 2006, the NRC staff informed Entergy that the staff did-
not object to the continued power ascension process at Vermont Yankee up to full EPU power
level (120% OLTP). The staff will review Entergy's justification for long-term power uprate
operation, based on the plant data collected during the power ascension to full EPU conditions.
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Mr. Michael H. Dworkin, Ghairman
Vermont Public Service Board :

112 State Street, Drawer 20
Montpeliet, Vermont 05620-2701

Déar Mr. _DwOrkin:

’ | am responding on behalf of the U.S. Nuclear Regulatory Commission (NRC) to your .
letters dated March 15 and 31, 2004, regarding the request by Entergy Nuclear Vermont
‘vankee, LLC, and Entergy Nuclear Operations, Inc. (Entergy), to amend the Vermont Yankee -
Nuclear Power Station license to increase the power level of the facility. In those letters, the
Vermont Public Service Board requested that the NRC conduct its review of the proposed
power uprate in‘a way that would provide Vermont a level of assurance about plant reliability
equivalent to an independent engineering assgssmerit. The NRC has decided to conduct a
detailed engineering inspection that we believe will. be appropriate fof addressing our oversight
responsibilities and is also responsive to the Bdard’s concerns. This inspection will be
performed as part of a new engineering inspection program that the NRC has been developing
io enhance the Reactor Oversight Process.

NRC regulations and its oversight process focus on ensuring nuclear safety, whether
the facility is operating at power or shut down. The NRC’s statutory authority does not extend
io regulating the reliability of electrical generation. The NRC recognizes, however, that there is
some overlap between attributes that result in safe operation and those that contribute to

overall plant reliability.

The Commission understands that the Board is concerned about the reliability of -
Vermont Yankee following an increase in power level, ‘especially in light of operational issues
that have occurred at some other plants that have recently implemented extended power
uprates. The NRC recognizes the importance of these issues and is taking steps to ensure that
they are satisfactorily addressed to maintain safety. For example, in response 1o instances of
steam dryer cracking at some boiling water reactors, outside technical experts are assisting
NRC staff in performing an audit of General Electric's analyses related to steam dryer
performance and specific issues related to Vermont Yankee. We continue to engage the
industry to ensure resolution of these issues and will consider additional regulatory action, if

needed.
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The NRC’s established review process for power uprate applicati is independent,
‘thorough, and comprehensive. A description of 1hz reviewpproce'spspihscztr:zross:dln%ep(?nder'u’ =
assessments have always been an integral part of the NRC’s safety activities .Un_(r;glneerlng
nt Reactor Oversight Process, NRC resident inspectors and regional spt'ec':ialis'(esr out
work performed by the licensee’s engineering organization to determine ;S#tlnely
Q%Ié/\s/zlsozi(izq;at_ely support safe operation. Over the past several months et:]:r
-a new engineering inspectio [ inte ic
selected plants. The NRC staff considered algnurrpw)ber o?fgrc?(g)::,r?nvgmgir;l;v?hztsgd ‘d‘:3 P st
for an ,nqep{;ndent engineering assessment, and concluded it is appropriate to cardS reqyest
engineering inspection at Vermont Yankee. This new engineering assessment i epoction
mcorp.or.afe’s ”“? best pra.chces of the existing and past engineering inspection ln_?_r;]ectlon i
use this inspection to venfy‘that design bases have been correctly. impvlementefj'f ® \'NI"
.of (_:omponents across multiple. systems and to identify latent design issu'es Th ey sarpphng
p"roc.e.ss uses operating experience, risk assessment, and engineering ahal. si ? lnspecthn ‘
significant components and operator actions, and will ensure that adequateysa? S moraine
“exist. Although the specific sampling of components is still being developed, it 3vt>|,l nelude
components from muiltnple systems that are potentially affected by a power u, ratI e e e
emc?rgency core coolmg systems, the containment system, power c'ohversiorfn)'s etSUCh e
?UNH?"Y systems. The inspection will be performed by a team of approximatel Y i ine o e
~including some NRC inspectors who do not have recent oversight experience v};_t_sr:XVmSpeCtorS,
Yankee and at least two contractors with design experience. Three weeks of 0I it e’!’mont i
and over 709 hours of direct inspection time will be conducted. This level of effn:| conde that
of the~~b|fenn|al safet){ system design inspection. The Commission believes it is o excegds o
addressing the NH‘C s oversight responsibilities and is also responsive to the B ap;(:jfopnate o
The NRC staif will inform the State of Vermont of the schedule for this ins ect'oar taoiitate
on by State representatives, consistent with NRC policy. pecton tq faciitate.

curre
evaluate the
engineering &
NRC has bee

participati

The NRC Advisory Committee on Reactor Saf | ; .
Vermont Yankee power uprate request. The ACRS sa Lé?;?jté/:y(: ?oilnvﬂvlltltlea;ioh  repe e
~directly to th_e Commission and is structured to provide a forum where experts : repon§
many technical perspectives can provide advice that is factored into the NRC’srzpr?s'emmg :
process. The NRC staff will provide the results of its review efforts, including rel ecision-making
‘ mspectuon findings, to the ACRS for review. After the ACRS compl,eteé its rgvr'e ev:.ant‘
an independent recommendation regarding whether the proposed power upr'atlgv;’r:ewnlcliln::;l;e

should be approved.

The NRC will not approve the Vermont Yank . o
plant license, unless the NRC staff can conclude thaet?h\jep;?;eﬁozreznghzrr?ggiveiﬁ ghange e
manner that assures the public’s health and safety. In response to your request eﬂsxecuted iy
has taken a close look at proposed inspections and technical reviews to encéur th e
identify and address potential safety concerns for operating at uprated power et ;t'_they will
s‘taff has concluded that the det_ailed technical review, prescribed in the Exte gocrjl ltlo_ns. The
Review Standard, coupled with the normal associated program-of power u nded Power Uprate-
engineering inspections, will provide the information necessary for the NRgr::sf?Fodmékeé |



.

decision onthe salety of operation of Vermont Yankee under uprated power conditions. The
Commission believgs.that the resuits of NRC reviews and inspections, particularly the new
engineering inspection, will assist in addressing the Board’s 'concerns‘regarding the future
reliability of Vermont Yankee. The NRC staff is prepared to meet with the Board to explain
further our review process and'scope, including the engineering assessment inspection.

. Sincerely,

v

Nils J. Diaz

' '.Enclosure: : .
Established NRC Power Uprate Review Process
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'

Established NRC Power Uprate Review Process
' ' NES)

The NRC's established review process for power uprate applications is independent, thorough, -
and comprehensive. Ateam of engineers with specialties in a minimum of 17 different
technical areas will review the Vermont Yankee power uprate application. The NRC plans to
expend about 4000 hours to perform a comprehensive assessment of the engineering, design,
and safety analyses related to the uprate. The NRC's “Review Standard for Extended Power
Uprates” guides the staff in its review of the application. The Review Standard also provides
‘determining when and what type of audits should be performed at the plant or

guidance for _
vendor sites, as well as for performing our own confirmatory analyses and independent

calculations to supplement the review.

The NRC'’s review of the power uprate application also includes on-site inspections. NRC
inspectionS will revfew selected activities and modifications made to allow operation at-higher
power levels 10 verity that changes to plant systems will support safe plant operation and are in
accordance with Vermont Yankee’s licensing and design bases. - The NRC will use Inspection
" Procedure 71004, “Power Uprates,” as well as a number of our baseline inspection procedures
10 "inspect issues specifically related to power uprate., These inspéctions will assess changes -
“that could impact the integrity of barriers (e.g.; higher flow rates which could increase vibration
at specific support points), safety evaluations, p'lant modifications, post maintenance and '
surveillance testing, heat exchanger performancie-,.and integrated plant operation. Additiorially,
our other baseline inspection activities, while not specifically directed at power uprate activities,
" will provide additional information about Vermont Yankee's ability to operate safely at a higher

power level.

The NRC will adjust, as necessary, our technical review, audit plans, confirmatory analyses; or
inspection activities it any issues are identified which may have a bearing on our decision on the
Vermont Yankee power uprate application. For example, a recent examination of the steam
dryer at Vermont Yankee identified cracks on both interior and- exterior structures of the steam
dryer. The steam dryfer is an important component in the process for-converting steam to
clectrical energy, but is not used to mitigate any accidents. The NRC is interested in steam

r cracking because of the potential for parts to break loose and impact the performance of
safety-related equipment. Entergy has indicated that the cracks are in low-stress, low-steam
flow areas of the dryer and not in the areas where cracks were observed at other plants that
implemented extended power uprates. NRC inspectors monitored Entergy’s steam dryer
inspection activities, and we will thoroughly review Entergy’s follow-up actions as part of our
evaluation of Vermont Yankee’s request to operate at a higher power level.

. drye

Assessment of engineering has always been an integral part of the NRC’s safety mission. In
ihe 1990s, the NRC performed extensive reviews at plants across the country to determine if
licensees were operating plants in accordance with their design bases. As part of this review,
two team inspections were conducted at Vermont Yankee in 1997. One of these inspections
was led by staff from NRC headquarters and included six contractors.’ In 1998, the NRC .
conducted an engineering inspection, as well as a team inspection to address operability issues
resulting from Vermont Yankee’s configuration improvement program. - Under our current
Reactor Oversight Process, NRC resident inspectors and regional specialists routinely evaluate
_the work performed by the licensee’s engineering organization to determine whether the
engineering analyses adequately supports safe operation. Our inspectors conduct both routine
engineering inspections, as well as an in-dépth team inspection every two years. Since the
Reactor Oversight Process was implemented in 2000, the NRC has conducted two such safety

system design team inspections. .

Enclosure
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- Sherman, William 3 K '

From: ~ Sherman, William S _

Sent: - . Friday, March 31, 2006 1:50 PM ‘ Y]
To: R ‘Rick Ennis' ' : T
Subject: - RE: VY Power Ascensnon

Thank you. No questions. :
I am assuming that your specialists are satisfied with the characterlzatlon of (i.e., the

reducing of) uncertalntles by Entergy, to give them more "room’ ' on the straln/frequency .
curves. : ;

_ Thanks for the heads up I plan to ménltor the ascernsion by phone contact over the
'~ weekend, and review the results at the site on Monday.

.-#———Origlnal Message ----- o ‘
From: Rick Ennis [mailto:RXE@nrc.gov] ‘ ' ’
" Sent: Friday, March 31, 2006 1:45 PM ‘

o: Sherman, William ,

Subject: VY Power Ascension

| . ' : . ‘ : .

Bill, _ - : S ‘

’The NRC staff has completed -its evaluation of Entergy's justlflcatlon for further power
fascen51on to 110%. The NRC staff has.no objections to Vermont Yankee continuing the power
‘ascension process to 110%. Entergy has beenh contacted and is expected to start power
ascension tomorrow morning. I'll call you ?lso to see if you have any questions.

thanks, ‘ ' ‘ o \

Rick _
301-415-1420

Docket No. 7195
Attachment 8-2
1 Page
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FW: Steam dryer data methodology ' o Pagevl ofé

Sherman, William

: From: McElwee, David [dmcelwe@entergy.com]
Sent:  Monday, May 01,2006 1:11 PM
To: Sherman, William'
Subject: FW: Steam dryer data methodology

Bill, please scroll down and see Craig’s responses.

- David K. McElwee

Senior Liaison Engineer

Entergy Nuclear Vermont Yankee
Office 802-258-4112

Cell 802-258-0096

From: Nichols, Craig
Sent: Monday, May 01, 2006 12:30 PM

' To: McElwee, David
Subject: RE: Steam dryer data methodology

See below for bri_ef responses. Please let me know if more oetail is needed.

Thanx,

- Craig J. Nichols

Entergy Nuclear Operations, Inc. (Vermont Yankee)
Manager, Strategic Capital Projects '

Power Uprate Project Manager

Telephone: 802-451-3190

Pager: 802-742-9095

Cell: 802-380-0893

- This e-mail and any attachments thereto are intended only for the use by the addressee(s)
‘named herein and contain proprietary and confidential information.. If you are not the - |
intended recipient of this e-mail, you are hereby notified that any dissemination, distribution,
or copying of this e-mail and any attachments thereto is strictly prohibited. If you have ,
received this e-mail in error; please notify me and permanently delete the orzgmal and any

copy of any e-mail and any prmtout thereof.

From: McElwee, David -
Sent: Monday, May 01, 2006 9:56 AM

To: Nichols, Craig
Subject: FW: Steam dryer data methodology

Craig, can you or.Rlco answer this? , .
' Docket No. 7195
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. FW: Steam dryer data methodology'_ ‘ ' ] : , : o Page 2 of 3

David K. McElwee

Senior Liaison Engineer - |
Entergy Nuclear Vermont Yankee ‘ _ - O
- Office 802-258-4112 ' : C :

. Cell 802-258-0096

From: Sherman, William [mailto:William. Sherman@state vt. us]
- Sent: Monday, May 01, 2006 9:39 AM

To: McElwee, David
Subject: FW Steam dryer data methodology

~ David, -
Please see below the questron | asked Rick Ennis. Perhaps Entergy can answer more rom{ tly. As
ou k
. haven't had the opportunity to review the data collection methodology. Maybe if I"had, tﬁe anpsvr!/,er wo)llJId bgow I

obvious. .
o

Thanks. —Bill

From: Sherman, William '

" Sent: Monday, May 01, 2006 9:36 AM

To: 'Rick Ennis' - o : \
. Subject: Stearn dryer data methodology ) ‘

Rick; _ : o ' : f '

I have a questron about the data methodology from the strain ga es at VY | asked D. Pelt
decided that I should next ask Hdats.. | 929 | etton about itand we

Wher’r we revrew.the frequency curve results that Entergy sends, we review a single curve per .Iocation. | believe |
this single curve is the average - some type of combined result - of the six instruments at each location.

However | suspect that these readings are not stable but rather "jump" around. | had this questi ! be
' g . . stion befo
call, but on Friday's call Rico seemed to refer to the frequency peak "jumping between 137qand 142 hz."r?ftt%?sl?;t

SO:

1. When does Rico "push the button” to generate the data of record?

‘Entergy Response: We start takmg data after the PACC/Control Room notrfy us that they
~are finished W1th power ascension and that plant conditions are stable.

2. Does the collection methodology include a number of "button pushes and selection of the "most
representative?"

Entergy Response: We will take a minimum of two sets of readings (they take several
minutes to obtain and then more to process). We evaluate the average at each of eight
points but also look at the six individual at each point. We look for signal validity noise
acceptance criteria, and erroneous data. v ’ ’



FW: Steam.dryer data methodology .‘ ‘ - | - Page 3"of 3. :

3. Does the collection methodology include some kindof an average over a tlme penod to smooth out this
variability of instanteous data? ‘

Entergy Response: The data taken is a 40 second sample followed by a 40 second noise
sample (system power off). This 40 seconds allows for natural variability as we always
Jook at the FFT’s in the frequency domain. We use the second (and more as necessary)
runs to look for Varlablhty/lssues/erroneous data. . .

4. Is the staff familiar with this aspect of the collection methodology or has the staff reviewed VY's data
collection in progress? . oo

Entergy Response: Although the staff is generally aware of the process used by Entergy -
(which is very similar to that employed by others) and they have asked many questions
on the equipment, data acqu1smon and analysis, they have not witnessed plant
monitoring during power ascension. .

_ Thisis probably an obv1ous question and there is probably an obvious answer." It seems strange to me that the
data of record for times we've been on hold have (almost each time) exactly just touched the Level 2 limit.

Thanks.

Bill Sherman

State Nuclear Engineer _
Vermont Department of Public Service
(802) 828-3349 ‘



[0

Sherman, William

From: ' Sherman, William

Sent: . .Monday, May 01, 2006 9:17 AM
To: : _ 'Rick Ennis' - o,
Subject: ‘ Steam dryer question

Rick,

~ On the steam dryer phone calls, as you know | have not had questions as part of the calls. Tom has been very good to
ask each call. Several times I've asked questions privately (and | have another one of those that | will send separately).

However, on the next call | think the time is appropriate to ask the question that is the state’s basic concern. Considering
the care taken in the power ascension tests, | believe the staff can be reasonably confident that there will be no safety
problem with the dryer. Monitoring should identify whether problems occur before creating a safety issue. My question is,
~ given all the staff and its consultants have seen so far in the power ascension tests, what level of confidence would they
assign to whether the steam dryer will be found to have (additional) cracking at the Spring 2007 refuelling outage?

'I wouldl'appreciate the opportunity to ask.- Thanks.

Bill Sherman = _

State Nuclear Engineer :
Vermont Department of Public Service
(802) 828-3349 '

- Docket No. 7195
Attachment 8-4 -
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FW: Draft Uncertainty Assessment: ’ | _ ' " 7' Page 1'0f 2.

‘Sherman, William

From: = Sherman, V\/_illiém .

Sent: Monday, June 19, 2006 11:21 AM

To: 'McElwee, David' - ‘

Cc: BURKE, TERENCEA; SMITH, JAGER; Hofmann, Sarah
Subject: questions re: RBetti presentation '

Dave,

1 would like you to forward this to Rico rf you would, and then perhaps we can speak about it Also
please con51der this part of compromrse negotratlons . _

In the meeting here last Thursday, Rico seemed to be saying that the Level 1 and 2 hmrt curves were
simple scale ups of last-prevrous acoustical measurement data. That was in response to my question
whether "intelligence" was added in developing the limit curves. (By ' mtelhgence I mean the best
evaluation of how the system was expected to perform.)

A. Based on Rico’s answer, I have the following question’s:
1. On the orlgmal 1593 MWt curves, for example:

On MSL A U, the limit curve peak at approx 117 hz is much higher than the limit curve
“peak at 137 hz. And yet the basehne acoustlcal data for 137 hz is higher than for 117 hz.

Why 1s that?
The same is true for MSL AL.

2. Comparing the lrmrt curves used at 1712 MWt derived from the 1671 MWt data for |
example:

On MSL D L, the limit peak at 137 hz is higher than the two limit peaks at approx. 130 hz.
. Yet the baselme data from the 1671 runs appears to have higher peaks (mmus noise) at 130
hz. Why that re]atronshlp?

3. Comparmg the limit curves used at 1832 MWt , derived from the 1792 MWt data, for
example: _

" OnMSL A U, the data for 137 hz and 143 hz appear to be at the same level but the limit -
curves are higher for 143 hz than for 137 hz. :

On MSL DL, the lim'it curves have similar height peaks at approx. 102 hz, 108 hz, and 122
hz. However, the input data from 1732 MWt, doesn’t appear to have peaks at the same

height.

B. 1 thought Rico said that part of Dresden S prob]em was the drscovery of high. peaks at 77 % power |

Docket No. 7195
Attachment 8-6
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FW: Draft Uncertainty Assessment: | | , | | - - Page2_of2'

presume this is 77% of uprated power I think the math goes thrs way

| CLTP equals OLTP + 178 OLTP equals 1.178 OLTP
Former 100% power equals OLTP equals CLTP/ 1.178 equals 85% CLTP
Therefore 77% CLTP equals (. 77)(1 178) OLTP equa]s 91% OLTP

1. If the Dresden high peaks are at 77% power, that is 91% of orlgmal power why didn’t
they develop steam dryer prob]ems before power uprate‘7 '

2. Has VY developed acoustical data for operating points below 100% original power level?

Thanks. — Bill

e FEN oY aYaVaV4



Sherman, William

From: o Sherman, William
. Sent: : _ Thursday, July 20, 2006 10 52 AM’
To: Sherman, William e
Subject FW: VY Uprate news release yesterday ' -
Sent: Wednesday, March 08, 2006 10:47 AM
. Subject: VY Uprate news release yesterday

 Update: Vermont Yankee Power Increase Program Now at First Plateau

Brattleboro -- On March 2, Entergy Vermont Yankee received permission from the Nuclear Regulatory.
Comm1551on to increase its power output by up to 20 percent. On March 4 operators initiated the first planned
‘increase of five percent and have since held at that plateau for planned data gathering and analysis as prescrrbed
lrn a formal Power Ascension Test Program. : _

:'As planned, there will be several such plateaus at each five percent increment that will allow for data gathering’
and evaluation on all aspect of plant operation before proceeding to the next power level. During this process,
engineers are closely monitoring the plant s steam dry@r performance based on industry experrence at other
plants which implemented similar power increases. |

The steam dryer performance is monitored remotely via specialized instruments that measure acoustical signal
produced as the steam flows through piping. The data gathered is then analyzed by Vermont Yankee and -
specialized engineering contractors to determine the overall effect on the steam dryer.

The extent of analysis required is determined by the acoustic signal characteristics at various frequencies. At the
present five-percent level, one frequency requires additional analysis because its level reached an internal
Vermont Yankée administrative limit. As required by the Power Ascensmn Test Program, that data is presently
berng evaluated by Entergy and General Electric engineers..

The plant will remain at the current power plateau until the additional analysis is completed. Contrary to some
press reports, the hold on the power increase was not imposed by regulators as the frequency in question is well

below federal limits.

[}

At this plateau the plant is producing an addmonal 26 megawatts for the New England electrical grid. The 26
megawatts is enough to power approximately 26,000 homes.

Entergy Nuclear’s onli_ne address is www.entergy-nuclear.com

-30-

Bill Sherman
State Nuclear Engineer
Vermont Department of Public Service

(802) 828-3349 , . : Docket No. 7195
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September 26,.2003

Mr. Kenneth Putnam, Chairman
BWR Owners Group

Nuclear Management Company
Duane Arnold Energy Center
3277 DAEC Rd. _ 3
Palo, IA 52324 '

 SUBJECT:  BOILING WATER REACTOR STEAM DRYER INTEGRITY

" Dear Mr. Putnam:

On August 21, 2001, GE Nuclear Energy (GENE) issued Services Information Letter (SIL) No.
644, "Boiling Water Reactor Steam Dryer Integrity,” to-the licenseks of nuclear power plants
with boiling water reactor (BWR) nuclear steam supply systems designed by General Electric
(GE). The SIL described an event at a BWR/3 that involved the failure of a steam dryer cover

. plate and the generation of loose parts. In response to a second steam dryer failure at the
same plant approximately one year later, GENE on September 5, 2003, issued Supplement 1
to SIL No. 644. Supplement 1 described the $econd failure of a BWR/3-style steam dryer that
occurred earlier in 2003 and updated and expanded the scope of the recommendations initially
provided in SIL No. 644 on steam dryer integrity to all GE-designed BWR nuclear power plants
if currently operating, or planning to operate, above their original licensed thermal power

(OLTP). |

‘During a July 25, 2003, meeting with the Boiling Water Reactors Owners Group (BWROG) and
GENE on steam dryer failures, the BWROG stated that the steam dryer in a BWR does not
perform a safety-related function. The NRC staff agreed. However, the NRC staff noted that
the steam dryer must maintain its structural integrity such that an operational problem is not
caused, or safe shutdown of the reactor is not prevented, by loose steam dryer parts in the
reactor vessel or main steam lines (MSLs) leading to the turbine generator. Therefore, the
NRC staff requested that the BWROG meet with the staff as soon as practicable after GENE
had issued the revised SIL to discuss the recommendations in Supplement 1 and the response
of BWR licensees to those recommendations. The NRC staff had requested that this meeting
be held in the September 2003 timeframe. .

The NRC staff reviewed the SIL and conducted a teleconference with you on September 17,
2003, to discuss the SIL and future actions. During the teleconference, we noted that the
recommendations in SIL No. 644, Supplement 1 represent a good start in addressing the steam
dryer integrity issue. In addition, we stated that the staff would like to discuss several aspects

_.of these recommendations with the BWROG in a future meeting. To assist the BWROG in
preparing for this public meeting, the staff's comments on SIL No. 644, Supplement 1 are

" summarized as follows: : . '

1. SIL No. 644, Supplement 1 does not appear to address all of the potential factors that
could affect the susceptibility of a steam dryer to failure during operation of a BWR
above the OLTP. For example, in addition to steam dryer design and maximum MSL
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steam velocity discussed in the SIL, the extent of the power level change from the
OLTP, or the change in the MSL steam velocity, might also influence the susceptibility of
a particular steam dryer to failure. ‘Further, less stringent recommendations related to
‘steam dryer integrity might be permissible where a BWR has only implemented or will
only implement a minimal measurement uncertainty recapture power uprate. Please be
prepared to discuss your criteria for establishing susceptlble plants and the bases.

2. The recommen’dations in SIL No. 644, Supplement 1 focus on identifying steam dryer
~ failure, such.as by increased moisture content in the MSL steam flow and visual
inspection of the steam dryer for cracks. However, these recommendations will only
identify future failures of steam dryers after the fact. We believe that additional effort
should be made to provide reasonable assurance that future steam dryer failures are
~ highly unlikely, through such means as predictive analyses or instrumentation.

- 3. ‘The basis for the appllcablllty of internal steam dryer inspection recommendatlons in
SIL No. 644, Supplement 1 only to the BWR/3 steam dryer design with internal braces is
not apparent in that experience has supgested that cracking might initiate on the interior
surface of the steam dryer. ~ S

4. SIL No. 644, Supplement 1 recommends the performance of "best effort” VT-1 visual
inspections of the applicable steam dryers during an upcoming refueling outage.
Although steam dryers in BWRs might not be subject to ASME Code inservice

_ mspectlons the intent of SIL No. 644, Supplement 1 with respect to satisfying the Code
provisions in performlng VT-1 visual inspections of steam dryers should be clarified.

5. SIL No. 644, Supplement 1 recommends inspection of BWR/4 and later steam dryer
designs prior to initial operation above the OLTP, or within the next two scheduled
refueling outages if already operating above the OLTP. This recommendation has the
potential to allow the steam dryer at some BWRs operating above the OLTP not to be
‘inspected for almost 4 years. Please discuss your basis for the timeliness of '(hlS
recommendation.

6.  SIL No. 644, Supplement 1 discusses recent steam dryer failures at one BWR in the
. United States. Recommendations to address steam dryer integrity should also
incorporate applicable experience from other BWRs in the U.S. and in other countries.
Please be prepared to discuss significant steam dryer fallures in the U.S. and overseas.

7. With regard to power uprates please be prepared to discuss what actions you intend to
~ propose for BWRs planning to apply for future power uprates (| e., measurement
uncertalnty recapture stretch, and extended). :

8. Please be prepared to drscuss what ac’uons not addressed in SIL No. 644,
Supplement 1 should be taken for BWRs previously approved for power uprates.

The NRC staff is evaluating the development of an appropriate regulatory vehicle to ensure that
all operational BWRs address the lessons-learned from the recent steam dryer failures.and
other applicable operating experience in a timely manner. As part of the upcoming public
meeting, we request your assistance in providing the status of licensees’ responses to
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SIL No. 644, Supplement 1 for each operational U.S. BWR, including the results of any recent
steam dryer inspections. We also would like your views on an efficient and effective means for .
the NRC staff to monitor licensees’ activities in response to SIL No. 644, Supplement 1 and to
verify the completion of those activities.

Please contact me at 301 -415-1445 to arrange the date for a public meeting to discuss the
recommendations in SIL No. 644, Supplement 1 and the items noted above.

Sincer'eAIy,

IRA/
Alan B. Wang, Project Manager, Sectlon 2
Project Directorate IV-2°
Division of Licensing Project Management
"Office of Nuclear Reactor Regulation -

Project No. 691

cc: See next page
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February 26, 2006
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~ ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
. Washington, DC 20555-0001 '
Subject: - Vermont Yankee Nuclear Power Station |

Extended Power Uprate — Regulatory Commitment
Information Regarding Steam Dryer Monitoring and FIV Effects

References: . 1) Entergy letter to US Nuclear Regulatory Commission, “Vermont
Yankee Nuclear Power Station, License No. DPR-28 (Docket No. 50-

o 271), Technical Specification Proposed Change No. 263, Extended .
_ Power Uprate,” BVY 03-80, September 10 2003

2) Entergy letter to U.S. Nuclear Regulatory. Commission, “Vermont
Yankee Nuclear Power Station, Technical Specification Proposed
Change No. 263 — Supplement No. 36, Extended Power Uprate —
Response to NRC's Letter re: License Conditions,” BVY 05-096,

October 17, 2005

3) Entergy letter to U.S. Nuclear Reguiatory Commission, “Vermont
Yankee Nuclear Power Station, Technical Specification Proposed
Change No. 263 — Supplement No. 33, Extended Power Uprate —
Response to Request for Additional Informatlon BVY 05-084,

September 14, 2005

This letter provides information pursuant to a regulatory commitment made in connection with -
the application by Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc.
(Entergy) for a license amendment (Reference 1, as supplemented) to increase the maximum
authorized power level of the Vermont Yankee Nuclear Power Statlon (VYNPS) from 1593

megawatts thermal (MWt) to 1912 MWt

In Reference 2, Entergy proposed a license condition and made a regulatory commitment to

provide information regarding potentially adverse flow effects on plant structures, systems, and

components (SSCs) that might result from extended power uprate (EPU) operation. The
- subject regulatory commitment relates to actions required prior to exceeding 1593 MW, and

states in relevant part: ' :
Docket No. 7195
Attachment 13- 1
266 Pages
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With regard to [proposed] License Condition 3.M, “Potential Adverse Flow
Effects,” Entergy will provide information on plant data, evaluations, walkdowns,

" inspections, and procedures associated with the individual requirements of that -
license condition to the NRC staff prior to increasing power above 1593 MWt or
each specified hold point, as app//cable

Attachment 1 to this letter is the Steam Dryer Monitoring,PIan (SDMP) that will be applicable
during power ascension. to full EPU conditions. The SDMP will remain in effect until proposed
License Condition 3.M expires. The SDMP, together with the EPU Power Ascension Test
Procedure (PATP) provide for monitoring, inspecting, evaluating, and prompt action in response
to potential adverse flow effects on the steam dryer as a result of power uprate operation.
These actions provide assurance of the:-continued structural integrity of the steam dryer under
EPU condltlons '

- Included in the SDMP are the “steam dryer stress limit curves.” These curves establish
operating limits in accordance with proposed License Condition 3.M (Reference 2). Continuous
monitoring of pressure fluctuations from strain gage signals relative to the curves provides
assurance of the structural integrity of the steamn dryer. If necessary, changes to the SDMP will
be made in accordance with the provisions of L‘lcense Condition 3 M.

Attachment 2 to thrs letter are those portions of the power ascension test procedure (PATP) for
EPU that are applicable to flow-induced vrbratron monitoring during power ascension testing for
a representative power plateau. Any future changes to the PATP will be made in accordance
with governing VYNPS change processes and will be available on-site to NRC inspectors.

Attachrhent 3 to this letter provides a description of the data acquisition system that will be used
to collect and record signals indicative of pressure loads on the steam dryer. Thrs description is
an update to the lnformatron provided in Refererice 3. :

The information contained herewith is provided in accordance with the cited regulatory
commitment and in anticipation of actions required to.comply with proposed License Condmon
3.M. There are no new regulatory commitments contained in this submittal.

If you have any questions or require additional mformatron, piease contact Mr. James
DeVincentis at (802) 258-4236. '

Sincerely,

\&Mxm

Norman L. Rademacher
Director, Nuclear Safety Assurance
Vermont Yankee Nuclear Power Station




cc:

- Attachments (3)

Mr. Samuel J. Collins (w/o attachments)
Regional Administrator, Region 1

U.S. Nuclear Regulatory Commxss;on
475 Aliendaie Road

King of Prussia, PA 19406- 1415

Mr. Richard B. Ennis, Project Manager
Project Directorate |

Division of Licensing Project Management
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Mail Stop O 8 B1 - o
Washington, DC 20555

USNRC Resident Inspector (w/o attachfents)
Entergy Nuclear Vermont Yankee, LLC |

P.O. Box 157 : :

Vernon, Vermont 05354 ' \

Mr. David O’Brien, Commissioner - '
VT Department of Public Service
112 State Street — Drawer 20
Montpelier, Vermont 05620-2601
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VERMONT YANKEE NUCLEAR POWER STATION
STEAM DRYER MONITORING PLAN '

introduction and Purpose

" The Vermont Yankee Steam Dryer Monitoring Plan (SDMP) describes the course of action for
monitoring and evaluating the performance of the Vermont Yankee Nuclear Power Station
(VYNPS) steam dryer during power ascension. testing and operation ‘above 100% of the original
licensed thermal power (OLTP), i.e., 1593 MWH, to the full 120% extended power uprate (EPU)
condition of 1912 MWt to verify acceptable performance. The SDMP also addresses long-term
actions necessary to implement proposed License Condition 3.M. Through operating limits,
periodic surveillances, and required actions, the impact of potentially adverse flow effects on the
structural integrity of the steam dryer will be minimized. "

Unacceptable steam dryer performance is a condition that could challenge steam dryer structural
lintegrity and result in the generation of loose parts, cracks or {ears in the steam dryer that resutt in
excessive moisture carryover. - During reactor power operation, performance is demonstrated
through the measurement of a combination of plant parameters.

| Scope

The SDMP is primarily an initial power ascension test plan designed to assess steam dryer.
performance from 100% OLTP (i.e., 1593 MW!) to 120% OLTP (i.e., 1912 MW1) and to perform
confirmatory inspections for a perlod of time following initial and contrnued operation at uprated
power levels. - Power ascension to 120% OLTP will be achieved in a series of power step
increases and holds at plateaus corresponding to 80 MWt increments above OLTP. Elements of
this plan will be implemented before EPU power ascension testing, and others may continue after. -

power ascension testing.
.There are three main elements of the SDMP:

1. Slow and deliberate power ascension with defined hold points and durations, allowmg time
for monitoring and ana|y3|s

2. ‘A detailed power ascension monitoring and analysis program to ftrend steam dryer
performance (primarily through the monitoring of steam dryer load signals and mmsture '

carryover), and

3 A long term rnspectlon program to verlfy steam dryer performance at EPU operatlng
conditions.

Several elements of the SDMP also provide for compietion of the necessary actions to satisfy the
requirements of license conditions associated with the EPU license amendment. A complete
tabulation of the provisions of the license condmon and the implementing - strategy to complete
them is contained in Table 3.

Power Ascension

VYNPS procedure ERSTI-04-VY1-1409-000, “Power Asoension Test .Procedure for Extended-
. Power Conditions 1593 to 1912 MWith,” (PATP) will. provide controls during power ascension
" - testing and confirm acceptable plant performance. Other procedures may be entered to conduct -
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‘specialized testing, such as condensate and feedwater testing. The VYNPS power ascension will
occur over an extended period with gradual increases in power, hold periods, and engineering
-analyses of monitored data that must be approved by station management. Relevant data and
evaluations will be transmitted to the NRC staff in accordance with the provisions of the license
condition. The PATP mcludes

1. Power ascension rate of 16 MWt/hr;

2. Hourly monitoring of steam dryer performance during power ascension (required by chense
Condition 3.M); .

| 3. Four hour holds at each 40 MWHt; and

4, Mrnrmum 96 hour holds at each 80 MWt power plareau to perform steam dryer analysis
allowrng for NRC review, as appropriate (required by License Condmon 3. M)

Monltorrnq Plans

Table 1 outlines the. steam dryer surveillance requirements during reactor power ascension testing -
for EPU. The monitoring of moisture carryover and main steam line (MSL) pressure data provide -
measures for ensuring acceptable performance of the steam dryer. Frequent monrtorlng of these

- parameters er provide early detectron capability of off-normal performance. ‘

Proposed License Condition 3.M will requrre that steam dryer performance criteria  are met and
prompt action is taken if unacceptable performance is detected. Entergy has established two
performance levels (Level 1 criteria and Level 2 criteria) as described in Table 2 for evaluating -
steam dryer performance during EPU power ascension testing. The Level 1 criteria correspond to
the limits specified in the proposed license condition, while the Level 2 criteria are operating action
‘levels that may indicate reductions in margin. :

The comparison of measured ‘plant data against defined criteria, based on the steam dryer -
structural analysis of record, will provide predictive capabilities toward determrnrng steam dryer
structural rntegrrty under EPU conditions. ' : '

e Main Steam Line Stram Gages

o Durrng power ascension, steam dryer performance will be monitored hourly through the
evaluation of pressure fluctuation data collected from strain gages installed on. the
MSLs.  Entergy has installed strain gages at eight locations on the MSLs in the primary
containment and a data acquisition system (DAS) designed to reduce uncertainties .in

~ the evaluation of steam dryer loads. : : '

o The strain gage data coIIected hourly during power ascension will be'compared against
the stress limit curve that is provided .as Figures 1 --8 of the SDMP and is based on
Entergy Calculation VYC-3001. If any frequency peak from the MSL strain gage data
exceeds the stress limit curve (Level 1), Entergy will reduce the reactor power to a level
at which the stress limit curve is not exceeded. :

o) Addit‘ional'ly, Entergy will monitor data collected from accelerometers mounted to the
main steam piping inside the drywell to provide additional .insights mto the strain gage
signals.
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o During hold points at each 80 MWt power level above.current Iicense.d thermal power,
' the collected ‘data, along with a comparison to the steam dryer limit curve, will be
- transmitted to the NRC staff. : :

o For any circumstance requiring a revision to the steam dryer-limit curve, Entergy will
resolve uncertainties in the steam dryer analysis and provide the results of that
evaluation to the NRC staff prior to further increases in reactor power. .

o Entergy will resolve uncertainties in the steam dryer analysis with the NRC staff within
90 days of issuance of the EPU licerise amendment. If resolution is not made within
this time interval, reactor operation will not exceed 1593 MWt. These planned actions -
are in compliance with proposed License Condition 3.M. -

Moisture Carryover

o Moisture carryover trending provides an indicator of steam dryer integr'ity.

o At each 40 MWt step, moisture carryover data will .be taken and compared to the
predetermined acceptance criteria (Table 2).

-« Level 1 criteria (0.35%) is baéed on the maximum analyzed value.

o The data taken at each 80 MWt p\ateau will be evaluated and documented in the
assessment sent to the NRC for mformatlon :

Other Monitoring

o Plant data that may be indicative- of off-normal steam dryer performance will be
monitored during power ascension (e.g., reactor water level,” steam flow, feed flow,
steam flow distribution between the individual steam lines). Plant data can provide an
early indication of unacceptable steam dryer performance. The enhanced monitoring of
selected plant parameters will be controlled by the PATP and other plant procedures.

NRC Notifications

o Inaccordance with proposed License Condition 3.M., at discrete power leveis, and if the
. steam dryer stress limit curve (i.e., Level 1 criterion) is exceeded, Entergy will provide
notifications to the NRC staff consisting of data and evaluations performed during EPU
power ascension testing above 1593 MWt. Detailed discussions regarding new plant
data, inspections, and evaluations will be held with NRC staff upon request. The
designated NRC point of contact for such information is the NRC Project Manager for
the VYNPS EPU. '

o The results of the SDMP will be submitted to the NRC staff in a report within 60 days
following the completion of all EPU power ascension testing. In addition the final full
EPU power performance criteria. spectra (i.e., steam dryer stress limit curve) will be
submitted to the NRC staff within 90 days of license amendment issuance.
Contemporary data and results from steam dryer monitoring will be available on-site for.
review by NRC inspectors as it becomes available. The written report on steam dryer
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performance during EPU power ascension testing will include evaluations or corrective
actions that were required to obtain satisfactory steam dryer performancay The report
will include relevant data collected at.-each power step, comparisons to performance
criteria (design predictions), and evaluations performed in conjunction with-steam dryer
structural lntegrlty monitoring.

Lohq Term Monitoring

The i'ong term monitoring of plant parameters potentially indicative of steam dryer farlure will be
- conducted, -as recommended by General Electric Servrce Information Letter 644, Rev. 1 and
‘consistent with License Condrtlon 3M. . _

Moisture Carryover

Per VYNPS station operatmg procedure OP-0631, “Radiochemistry,” moisture carryover is
periodically monitored for moisture carryover during normal plant operations. VYNPS off-normal
procedure ON-3178, “Increased Moisture Carryover,” provides guidance to evaluate any elevated
moisture carryover results including that resulting from potential, vessel internals damage. This
monitoring will also provide insight into ‘changes in moisture carryover values dunng changrng
reactor core configurations (control rod patterns)

\

As the strain gages will remain operational and can provide for future data collection, additional
strain gage monitoring will be performed as detérmined approprlate during the remamder of the
operating cycle following EPU |mplementatlon

: Strain Gage Monitoring

" Inspections

The VYNPS steam dryer will be inspected during the refueling outages scheduled for the Spring
2007, Fall 2008, and- Spring 2010. The inspections conducted after power uprate implementation
will be comparable to the inspection conducted during the Spring 2004 refueling outage and will be
in accordance wrth the guidance in SiL 644, Rev. 1. :

Report/ng to NRC

Steam Dryer Visoal Inspections: The results of the visual inspections of the steam dryer conducted
during the next three refueling outages shall be reported to the NRC staff within 60 days following
startup from the respective refueling outage. : ' _
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Table 1 ' ,
Steam Dryer Surveillance Requirements During Reactor Power -
" Operation Above a Previously Attained Power Level
_ Parameter , Surveillance Frequency
| 1. Moisture Carryover Every 24 hours (Notes 1 and 2)
| 2. Main steam line pressure data Hourly when initially increasing power above a
from strain gages ‘ prevrously attained power level
AND

At least once th every 40 MWt'(nominal) power step
above 100% OLTP (Note 3)

3. Main steam line data fronr | At least once at every 40 MWt (nomrnal) power step .
accelerometers . _ above 100% OLTP (Note 3) :
AND

Within one hour after achieving every 40 MWt
(nominal) power step above 100% OLTP

Notes to Table 1?

1.

If-a determination of moisture carryover cannot be made within 24 hours of achieving an 80
MW1 power plateau an orderly power reduction shall be made within the subsequent 12 hours-
to a power level at which moisture carryover was previously determined to be acceptable. For -
festing purposes, a power ascension step is defined as each power increment of 40 MW, ie.,
at thermal power levels of approximately 102.5%, 105%, 107.5%, 110%, 112.5%, 115%,_
117.5%, and 120% OLTP. Power level plateaus are nomlnally every 80 MWi. :

Provided that the Level 2 performance criteria in Table 2 are not exceeded, when steady state
operation at a given power exceeds 168 consecutive hours, moisture carryover monitoring
frequency may be reduced fo once per week.

The strain gage surveillance shall be performed hourly when increasing power above a level at
which data was previously obtained. The surveillance of both the strain gage data and MSL
pressure data is also required to be performed once at each 40 MWt power step above 1593

'MWt and within one hour of achieving each 40 MWt step in power, i.e., at thermal power levels

of approximately 102.5%, 105%, 107.5%, 110%, 112.5%, 115%, 117.5%, and 120% OLTP
(i.e., 1593 MW). If the surveillance is met at a given power level, additional surveillances do-
not need to be performed at a power level where data had previously been obtained.

If valid strain gage data cannot be recorded hourly or within one hour of initially reaching a 40
MWt power step from at least three of the four MSLs, an orderly power reduction shall be made
to a lower power level at which data had previously been obtained. Any such power level
reduction shall be completed within two hours of determining that valid data was not recorded.
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Table 2 -

Steam Dryer Performance Criteria and Requrred Actions

Performance Criteria Not to be
Exceeded

Requrred Actions if Performance Criteria Exceeded and Required
' Completion Times

Le\/el 2:

e Moisture carryover exceeds
0.1%

OR

o . Moisture carryover exceeds
0.1% and increases by
> 50% over the average of
the three previous ‘
measurements taken at

1. Promptly suspend reactor power ascension until an engineering -

evaluation concludes that further power ascension is justified.

. Before resuming reactor power ascension, the steam dryer

performance data shall be reviewed as part of an engineering
evaluation to assess whether further power ascension can be made
without exceedlng the Level 1 criteria.

> 1593 MWt
OR
* Pressire data exceed Level
2 Spectra ,
Level 1: . Promptiy initiate a reactor power reduction and achieve a previously .
acceptable power level (i.e., reduce power to a previous step level)
. M0|soture carryover exceeds within two hours, unless an engineering evaluation concludes that
0.35% continued power operation or power ascension is acceptable.
OR ™ - -
» . Within 24 hours, re-measure moisture carryover and perform an
e Pressure data‘exceed Level engineering evaluation of steam dryer structural integrity.. If the
-1 Spectra results of the evaluation of steam dryer structural integrity do not

support continued plant operation, the reactor shall be placed in a hot
shutdown condition within the following 24 hours. If the results of the
engineering evaluation support continued power operation, '
|mplement steps 3 and 4 below.

. If the results of the engineering evaluation support continued power

operation, reduce further power ascension step and plateau levels to
nominal increases of 20 MWt and 40 MW, respectively, for any
additional power ascensmn

. Within 30 days, the transient pressure data shall be used to calculate '

the steam dryer fatigue usage to demonstrate that continued power
operation is_acceptable.

" The EPU spectra shall be determined and documented in an engineering calculation or report. Acceptable o
Level 2 spectra shall be based on maintaining < 80% of the ASME allowable alternating stress (S,) value at
10" cycles (i.e., 10.88 ksi). Acceptable Level 1 Spectra shall be based on mamtalnlng the ASME S, at 10"

cycles (i.e., 13. 6 ksi).
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| Table 3 '
Steam Dryer License Conditions

License
Condition

Requirement

Implémenting Actions

3.M.1.a

Entergy shall monitor hourly the 32

main steam line (MSL) strain gages
during power ascension above 1593
MWt for increasing ' pressure
fluctuations in the steam lines.

During initial power ascension above 1593 MW,
data from at least 32 strain gages will be collected
and evaluated by Entergy’'s power ascension test |
team to verify that acoustic signals indicative of
increasing pressure fluctuations in the steam lines
are not challenging the steam dryer stress limit
curve. Monitoring will be conducted houriy during
any power ascension above a previously attained
power level.

(Reference ERSTI-Q4-VY1-1408-000)

(Reference: PCRS tracking item WT-VTY-2005-
00000-01803)

3M.1b

En{ergy shall hold the facility for 24
hours at 105%, 110%, and 115% of

1 OLTP (i.e., 1593 MWt) to collect

data from the 32 MSL strain gages
required by ‘License Condition
3.M.1.a, conduct plant inspections
and walkdowns, and evaluate steam
dryer performance based on these
data; shall provide the evaluation to
the NRC staff by facsimile or

- electronic transmission to the NRC

project manager upon completion of
the evaluation; and shall not
increase power above each hold
point until 96 hours after the NRC
project manager confirms receipt of
the transmission. ' ‘

'PATP and. other plant procedures.

The PATP has established test plateau increments
O\f approximately 80 MWt (corresponding to 105%,
1

-110%, and 115% of 1593 MWH1). Reactor power will

nbt be increased above the plateau for a minimum
of 96 hours. During the first 24 hours. of steady

.state operation at each plateau, strain gage data

will be collected from all available strain gages
(minimum_ of  32) and evaluated to demonstrate
acceptable steam dryer performance. Additionally,
moisture carryover measurements will be made at
each. plateau and every 24 hours during power
ascension testing. At the 80 MWt plateau hold
points, Entergy will conduct plant walkdowns and
inspections of plant equipment, including piping and
components identified as potentially vulnerable to
flow-induced vibration (FIV) in accordance with the
Steam dryer
performance will be evaluated based on these data.

The 24-hour 'period‘ and the 96-hour period may

' overlap once the transmittal is provided to the NRC

staff.

The evaluations of steam dryer performance, based

on the data collected during each of the 80 MWt |

plateaus, as well as the results of walkdowns and
other measurements of FIV for various piping and
plant components, will be provided to the NRC staff.
Arrangements have been made for electronic
transmission through email and/or uploading to a
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1 License
Condition

Requirement

Implementlng Actlons

‘| designated website.
Manager confirming receipt of the steam dryer data
'{ and performance evaluation, the 96 hours of hold

Upon the NRC. PrOJect

time will commence. Power will not be increased
above each of the 80 MWt hold points until the
explratlon of the 96-hour hold.

If during the hold periods, or at any other time, the
NRC staff requests a discussion -or requires
clarification of the engineering evaluations provided
in fulfilment of this requirement, . Entergy = will
promptly arrange for such discussions. Entergy will
maintain a power ascension control center, |
including management oversight, available 24/7 on-
site during power increases to previously unattained
power levels. :
(Reference ERSTI-04-VY1-1409-000)

(Reference PCRS ftracking item WT-VTY-2005-
00000-01803)

3.M.1.c

If any frequency peak from the MSL
strain gage  data exceeds the. limit
curve. established by Entergy
Nuclear Operations, Inc. and
submitted to the NRC staff prior to
operation above OLTP, Entergy
Nuclear Operations, Inc. shall return
the facility to a power level at which
the limit curve is not exceeded.
Entergy Nuclear Operations, Inc.
shall resolve the uncertainties in the
steam dryer analysis, document the
continued structural integrity of the
steam dryer, and provide that
documentation to the NRC staff by
facsimile or ‘electronic transmission
to the NRC project manager prior to
further increases in reactor power.

The steam dryer stress limit curve provided
herewith contains Level 1 and Levei 2 criteria. |If
frequency peaks from MSL strain gage data exceed |
either Level 1 or Level 2 criteria, prompt action will |
be taken in response to the potential adverse flow
effects that might result. Similar actions will occur if
moisture carryover is excessive and previously
established Level 1 or Level 2 criteria are
exceeded. The Level 2 criteria represent a
conservative action level for evaluation and close
monitoring of steam dryer performance—not a limit.
The Level 1 criteria represent analytical I|m|ts and

additional actions may be warranted.

If any frequency peak from the MSL strain gage |
data exceeds the Level 1 steam dryer stress limit
curve, Entergy will reduce reactor power to a power
level at which the limit curve is not  exceeded.
(Reference ERSTI-04-VY1-1409-000)

Prior to any further-increase in power above the
reduced power level, Entergy will (1) resolve the
uncertainties in the -steam dryer analysis, (2) |
evaluate and document the. adequate structural |
integrity of the steam dryer, and (3) provide that

'| documentation to the NRC staff. Any revision to the
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Implementing Actions

“limit curve based on this evaluation will be proVided

to the NRC staff..
(Reference PCRS trackmg item WT-VTY 2005-
00000-01803)

3.M.1.d

In addition to evaluating the MSL

straingage data, Entergy Nuclear

Operations, Inc. - shall monitor
reactor pressure vessel water level
instrumentation or "MSL piping
accelerometers on an hourly basis
during power ascension above
OLTP. If resonance frequencies are
identified as increasing - above
nominal levels in proportion to strain
gage instrumentation data, Entergy
Nuclear Operations, Inc. shall stop
power ascension, document the
continued structural integrity of the
steam  dryer, and provide that

documentation to the NRC staff by

facsimile or electronic transmission
to the NRC project manager prior to
further increases in reactor power.

Accelerometers mounted on MSL piping will be
monitored on - an hourly basis during power
ascension testing to identify if resonances are
increasing above nominal levels in proportion to
MSL strain gage data. If abnormally increasing
resonant frequencies are detected, power
ascension will be halted. Prior to any further
increase in power, -Entergy will (1) evaluate and

document the adeduate structural integrity of the

steam dryer, and (2) provide that documentation to
the NRC staff. '
(Reference ERSTI-04-VY1-1409-000) :
(Reference PCRS tracklng item WT- VTY 2005-
0000- 01803)

\

3.M.1.e

Following start-up testing, Entergy
Nuclear Operations, Inc. shall
resolve the uncertainties in the
steam dryer analysis and provide
that resolution to the NRC staff by
facsimile or electronic transmission
to the NRC project manager. If the
uncertainties are not resolved within
90 days of issuance of the license
amendment. authorizing operation at
1912 MWL, Entergy = Nuclear
Operations, Inc. shall return the
facility to OLTP.

After collecting strain gage data at approximately
the EPU full power level, Entergy will resolve the
uncertainties in. the steam dryer analysis and
provide documentation of the resolution to the NRC
staff. If these actions cannot be achieved within 90
days of issuance of the license amendment, reactor
power will be limited to 1593 MWH1. This uncertainty
evaluation may be prepared and provided to the
NRC prior .to reaching EPU full power levels
associated with any proposed revision to the steam
dryer limit curve.

(Reference  PCRS tracking item WT-VTY-2005-

.00000-01803)

3.M.2.a

Prior to operation above OLTP,
Entergy Nuclear Operations, Inc.
shall install 32 additional strain
gages on the main steam piping and
shall enhance the data acquisition
system in order to reduce the
measurement uncertainty

To enhance performance and improve the accuracy
of the steam dryer measurement system, Entergy
has installed 48 strain gages on MSL piping and will
maintain a minimum of 32 operable strain gages
during power ascension tesiing. The data
acquisition system (DAS) was upgraded to reduce
the uncertainty associated with the ACM.
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associated with the acoustic circuit
model (ACM).

(Referencé Entergy VYNPS Temporary Alteration
TA-2005-15 R1)

3.M.2.b

"In the event that acoustic signals

are identified that challenge the limit
curve during. power . ascension
above OLTP, Entergy “Nuclear
Operations, Inc. shall v
steam dryer loads and re-establish
the limit curve based on the new
strain gage data, and shall perform

-a frequency-specific assessment of

ACM uncertainty at. the acoustlc
signal frequency.

evaluate

If acoustic signals indicative of increasing pressure
fluctuations in the steam lines are identified as
challenging the steam dryer stress limit curve (i.e.,
Level 1 criterion), in addition to reducing. reactor
power to a previously acceptable power level,
Entergy will conduct an evaluation and re-establish |-
the limit curve based on the latest strain gage data.
As part of .the redevelopment of the limit curve,
Entergy will .prepare a - frequency-specific
assessment of ACM uncertainty at- the acoustic

.signal frequency. This uncertainty evaluation may
be prepared and provided to the NRC i |n advance of
‘this condition being met.

\\(Reference ERSTI-04-VY1-1409-000)

3.M.2.c.

After reaching 120% of OLTP,
Entergy Nuclear Operations, inc.
shall obtain measurements from the

MSL strain gages and establish the
steam dryer flow-induced vibration.

load fatigue margin for the facility,
update the steam dryer stress
report, and re-establish the steam

|- dryer monitoring plan (SDMP) limit

curve with the updated ACM load
definition and revised
uncertainty, which will be provided
to the NRC staff.

-instrument.

fter collecting strain gage data at approximately
the EPU full power level, Entergy will establish the
steam dryer flow-induced vibration load fatigue
margin for the facility, update the steam dryer stress
report,” and re-establish the stress limit curve with
the updated ACM load definition and revised
instrument uncertainty. This information will be
included in the report to the NRC staff being made
in accordance with License Condition 3.M.1.e.
(Reference PCRS tracking item WT-VTY 2006-
00000-00249)

3.M.2.d

During power ascension above
OLTP, if an engineering evaluation
is required in accordance with the
SDMP, Entergy Nuclear Operations,

Inc. shall  perform the structural
analysis to address frequency
uncertainties up to +=10% and

assure that peak responses that fall
within  this uncertalnty band are

addressed.

If an evaluation or analysis of the structural integrity
of the steam dryer is required because acoustic
signals indicative of increasing pressure fluctuations
in the steam lines are identified as potentially
challenging the steam dryer stress limit curve (i.e.,
Level 1 criterion), Entergy will address frequency |
uncertainties up to + 10% and assure that peak
responses that fall within this uncertainty band are
addressed.
prepared and provided to the NRC in advance of
this condition being met. ’

(Reference ERSTI-04-VY1-1409- OOO)

This uncertainty evaluation may be |
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3.M2.e

Entergy Nuciear Operations, Inc.
shall revise the SDMP to reflect
long-term  monitoring of  plant
parameters potentially indicative of
steam dryer failure; to reflect
consistency of the facility's steam
dryer inspection program  with
General Electric Services

Information Letter 644, Revision 1;

and to identify the NRC Project
Manager for the facility as the point
of contact for providing SDMP
information during power ascension.

The revised SDMP provides long-term monitoring of |
steam dryer performance in accordance with GE
SIL 644 Rev. 1. e
(Reference PCRS tracking item WT-VTY-2006-
00000-00250) |, o
The SDMP and the PATP identify the NRC- Project
Manager for the VYNPS EPU as the point of
contact for providing SDMP mformatnon durlng
power ascension.

(Reference ERSTI-04-VY 1-1409-000)

"For moisture carryover, procedures OP-0631 and

ON-3178 provide for Iong-term momtonng and
controls.

3IM.2f

Entergy Nuclear Operations, - Inc.
shall submit the final extended
power. uprate (EPU) steam dryer
load definition for the facility to the
NRC upon completion of the power
ascension test program.

The final EPU steam dryer load definition will be
included in the report provided to the NRC staff in
accordance with License Conditions 3.M.1.e. and
3.M2.c. , :
(Reference PCRS tracking
00000-00251)

item WT-VTY-2006-

3.M.2.g

Entergy Nuclear Operations, Inc.
shall submit the flow-induced
vibration related portions of the EPU
startup test procedure to the NRC,
including methodology for updating
the limit curve, prior to initial power
ascension above OLTP. '

portions  of

Entergy letter BVY 06-019 forwards the FiV-related |
the EPU power ascension test
procedure to the NRC. (Reference ERSTI- 04—VY1-
1409-000) :

The methodology'for updating ‘the steam dryer

stress limit curve is as follows:

Prerequisite: Generate report resolving

-uncertainties in the steam dryer analysis.

1. Collect representative data from 32 strain gages
at eight MSL locations.

2. Using a plant-specific ACM, analyze straln gage
data to determine steam dryer loads.

3. Input ACM loads into a finite element model to
determine dryer stresses.

4. Perform an updated uncertainty evaluatlon

5. Generate revised steam dryer stress limit
curve(s).

(Reference PCRS tracklng item WT-VTY- 2006-

00000-00252)
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Requirement |

Implementing Actions

3.M.3(a)

A

Entergy shall prepare the EPU
startup test procedure to inciude the
stress limit curve to be applied for
evaluating steam dryer
performance. -

The steam dryer stress limit curve to be applied for

~evaluating steam dryer performance during power

ascension is provided herewith. The limit curve was
developed on the basis of calculation VYC- 3001,

which is mcorporated by reference into the EPU'
PATP. "

(Reference ERSTI-O4-VY1-1409-'OOO)

3.M.3(b)

"Entergy shall

prepare- the EPU
startup test procedure to include
specific  hold “points and their
duration  during EPU  power

- |.ascension.

Specific hold points and duratlons are specmed in

the PATP.
(Reference ERSTI-04- VY1 1409- OOO)

3.M.3()

| Entergy shall

prepare the EPU
startup test procedure to include
activities to be accomphshed during
hold points.

Activities to be accompllshed durlng hold pomts are
specified in the PATP.
(Reference ERSTI-04-VY1-1409-000)

3.M.3(d)"

Entergy shall prepare the EPU

‘startup test procedure to include

plant parameters to be monltored

Plant parameters to be monitored are specified in
Attachment 9 to the PATP. o '-
(Reference ERSTI-04-VY1-1409- OOO)

.3'M.3(e)

Entergy shall prepare. the EPU
startup test procedure to include
inspections and walkdowns to be
conducted for steam, feedwater,
and condensate systems - and
components during the hold points.

Inspections and walkdowns to be conducted for
steam, feedwater, and condensate systems and
components during hold points are specified in
Attachment 9 to the PATP.

(Reference ERSTI-04-VY1- 1409-000)

3.M.3(0

Entergy shall
startup test  procedure to inciude
methods to be used to trend plant
parameters

prepare the EPU.

Methods to be used to trend plant parameters are

specified in Attachment 9 to the PATP.

(Reference ERSTI-04-VY1-1409-000)

3.M.3(g)

Entergy shall

prepare the EPU
startup test procedure to include
acceptance . criteria for monitoring
and trending plant parameters, and
conducting the walkdowns -
inspections.

and-

Acceptance criteria for monitoring and trending
plant parameters, and conducting the walkdowns

"and inspections are specified in Attachment 9 to the .

PATP. (Reference ERSTI-04-VY1-1409-000)

IR

| Entergy shall

prepare the EPU
startup . test procedure to include
actions to be taken if acceptance
criteria are not satisfied. -

Actions to be taken if acceptance’criteria are not
satisfied are specified in the PATP.
(Reference ERSTI-04-VY1-1409-000)
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M)

Entergy shall prepare the EPU
startup test procedure to include
verification of the completion of
commitments and planned actions
specified ‘in the license amendment
application and all supplements to
the application in support- of the
EPU license amendment request
pertaining to the steam dryer.

Verification of the completion of commitments and | .
planned actions specified in the license amendment | .
application and all supplements to the application in
support of the EPU license amendment request
pertaining to the steam dryer is specified in the
PATP. : ‘ ‘ _ '
(Reference ERSTI-04-VY1-1409-000)

3.M.4

When operating above OLTP, the
operating limits,; required actions,
and surveillances specified in the
SDMP shall be met. The following
key attributes of the"SDMP shall not
be made less restrictive without:
prior NRC approvat:

a. During initial power ascension -
testing above OLTP, each test
plateau increment shall be
approximately 80 MWt;

b. Level 1 performance criteria; and

c. The methodology for establishing
the stress spectra used for the
Level 1 and Level 2 performance
criteria. ' -

Changes to other aspects of the
SDMP may be made in accordance
with the guidance of NEI 99-04.

These réstrictions are provided in the PATP and/or
the SDMP. :
(Reference ERSTI-04-VY1-1409-000)

3M5

During each of the three scheduled
refueling outages (beginning with
the spring 2007 refueling outage),
a visual inspection shall be
conducted of all accessible,
susceptible locations of the steam
dryer, including flaws left “as is”
and modifications.

The VYNPS steam dryer will be inspected during
the refueling outages scheduled for the Spring
2007, Fall 2008, and Spring 2010. The inspections
conducted after power uprate implementation will

'| be comparable to the inspections conducted during

the Spring 2004 and Fall 2005 refueling outages
and will be in accordance with the guidance in SIL
644, Rev. 1.

(Reference PCRS tracking item WT-VTY-2006-
00000-00253) .
(Reference .PCRS tracking item WT-VTY-2006-
00000-00254)
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(Reference 'PCRS tracking |tem WT-VTY-2006-
00000-00255)

3:M.6

The results of the visual
inspections of the steam dryer

- conducted during the three - |
. scheduled refueling outages

(beginning with the spring 2007
refueling outage) shall be reported
to the NRC staff within 60 days
following startup ffom the

- respective refueling outage. The
results of the SDMP shall be
-submitted to the NRC staffina

report within 60 days following the
completion of all EPU power
ascension testing. '

The VYNPS steam dryer will be inspected during
the refueling outages scheduled for the Spring
2007, Fall 2008, and Spring 2010. The inspections
conducted after power uprate implementation will
be comparable to the inspections conducted during
the Spring 2004 and Fall 2005 refueling outages
and will be in accordance with the guidance-in SIL
644, Rev. 1. The results will be documented in a
report and submitted to the NRC within 60 days
following completlon of all EPU power ascension
testing.

- (Reference PCRS tracklng item  WT-VTY-2006- |
-00000-00256)

(Reference PCRS trackmg item WT-VTY-2006-
OOOOO -00257)
\(Reference PCRS tracking item WT-VTY-2006-
00000-00258)

3.M.7

The requirements of paragraph
3.M.4 above for meeting the SDMP
shall be implemented upon
issuance of the EPU license
amendment and shall continue

“until the completion of one full

operating cycle at EPU. If an
unacceptable structural flaw (due
to fatigue) is detected during the
subsequent visual inspection of the
steam dryer, the requirements of -
paragraph 4 shall extend another

~ full operating cycle until the visual -

inspection standard of no new
flaws/flaw growth based on visual
inspection:is satisfied.

When operating above 1593 MWH, the operating
limits, required actions, and surveillances specified
in the SDMP will be met. Those key attributes of
the SDMP specified in License Condition 3.M.4 will
‘not be made less restrictive wnthout prior NRC
approval.

(Reference PCRS tracking ltem WT-VTY-2006-
00000~ 00259) _ ' _

3.M.8

This license condition shall expire
upon satisfaction of the
requirements in paragraphs 5, 6,
and 7 provided that a visual

inspection of the steam dryer does |

not reveal any new unacceptable
flaw or unacceptable flaw growth
that is due tfo fatigue.

(Reference PCRS ftracking item WT VTY-2006-
00000- 00260)
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1A Dryer Data Collection 1593 MWth
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Power Ascension Testing'for Extended Power Upraté Conditions

Dryer Data Collection 1768 MWth

Dryer Data Collection 1784 MWth

Dryer Data Collection 1792 MWth*

Dryer Data Collection 1808 MWth

Dryer Data Collection 1824 MWth

Dryer Data Collection 1832 MWth

Dryer Data Collection 1848 MWth

Dryer Data Collection 1864 MWth

1V Dryer Data Collection 1872 MWth -

1'W Dryer Data Collection 1888 MWth

Dryer Data Collection 1904 MWth

Dryer Data Collection 1912 MWth

Flow Induced Vibration Data 1593 MWth
Flow Induced Vibration Data 1633 MWth
Flow Induced Vibration Data 1673 MWth
Flow Induced Vibration Data 1712 MWth
Flow Induced Vibration Data 1752 MWth
Flow Induced Vibration Data 1792 MWth
Flow Induced Vibration Data 1832 MWth -
Flow Induced Vibration Data 1872 MWth
Flow Induced Vibration Data 1912 MWth

Radiation Surveys

Core Performance Data Sheet varioﬁs MWth

Moisture Carryover 1633 MWth
Moisture Carryover 1673 MWth
Moisture Carryover 1673 MWth
Moisture Carryover 1673 MWth
Moisture Carryover 1673 MWth
Moisture Carryover 1712 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1792 MWth
Moisture Carryover 1832 MWth

Moisture Carryover 1832 MWth
Moisture Carryover 1832 MWth
Moisture Carryover 1872 MWth
Moisture Carryover 1912 MWth
‘Moisture Carryover 1912 MWth
Moisture Carryover 1912 MWth
Moisture Carryover 1912 MWth
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Power Ascension Testing for Extended Power Uprate Conditions

Feedwater Runout Data Collection 1673 MWth
Feedwater Runout Data Collection 1752 MWth
Feedwater Runout Data Collection 1832 MWth
Feedwater Runout Data Collection 1912 MWth

Feedwater Level Changes 1673 MWth
Feedwater Level Changes 1752 MWth
Feedwater Level Changes 1832 MWth
Feedwater Level Changes 1912 MWth
MHC Pressure Change 1673 MWth
MHC Pressure Change 1752 MWth
MHC Pressure Charige 1832 MWth
MHC Pressure Change 1912 MWth-

- System Data 1593 MWth
System Data 1673. MWth

System Data 1572 MWth
System Data 1832 MWth
System Data 1912 MWth

Site Boundary Dose Measurements Viarious MWth

Chemistry Data 1673 MWth

Chemistry Data 1572 MWth \
Chemistry Data 1832 MWth )
Chemistry Data 1912 MWth

Recombiner Performance Data 1673 MWth
Recombiner Performance Data 1752 MWth
Recombiner Performance Data 1832 MWth
Recombiner Performance Data 1912 MWth
Signature Identification Log

Test Deficiency Log

Performance Summary

ENN-LI-100 Process Apphcablhty Deterrmnatlon

ENN-LI-101, 10.59 Screen

'Risk Management Worksheet VY APF 0172.02

©
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Power Ascension Testing for Extended Power Uprate Conditions

Objective

The objectwe 1s to confirm acceptable plant performance for operation at extended power |
uprate to 1912 MWth per Nuclear Change 2005- 1409, EPU

~This Test Instruction provrdes step by step gu1dance and verification for performmg
Power Ascension Testing requirements for Extended Power Uprate (EPU) conditions.
The Test Instruction supplements OP-0105; Reactor Operations, to provide direction to
maneuver the plant from 1593 MWth [83.32% LPU] to 1912 MWth {100.00% LPU].‘

First and foremost is  the safety of the reactor, nuclear plant and personnel This
- procedure was written with this specifically in mind, providing the necessary criteria,
instruction, oversight, and precautions to successfully execute the Power Ascension
' Testing for Extended Power Uprate Conditions. :

Separate procedures are written to: . -

‘e Determine the maximum safe power level when MSIV, turbine bypass and turbine
stop valve testing can be performed. This determination is accomplished separately
from this procedure. :

e Demonstrate planf response to a condensate pump trip.
1.1. Intent

1.1.1. Document the plant physical modifications, instrumentation setpoint
changes, and prerequisite testing have been satisfactorily completed .
- and to meet the established acceptance criteria to raise reactor power

above 1593 MWth to 1912 MWth.

L1z Implement tests contained in EPU Project Task Report VY-RPT- 05-
' 00041, “T1005: Startup Test Specifications” '

1.1.2.1.  Maintain control of and knowledge of the reactor coolant
chemistry = and radiochemistry at extended uprate
conditions. ' S

ERSTI-04-VY1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditions

4
t

. : € :
1.1.2.2.  'Monitor radiation levels at the extended uprate' power
conditions to assure .that personnel -exposures are
maintained ALARA, radiation survey maps are accurate,
radiation zones are properly posted, site boundary doses are
as.expected, and offsite boundary doses comply with state
and federal regulations.

1123 Measure and evaluate core thermal power and fuel thermal
’ “margins to ensure a careful, monitored approach to the next
power uprate level.

1.1.2.4.  Monitor feedwater level control system for acceptable
reactor water level control.

1.1.2.5. Conﬁrm acceptable cahbratlon of the feedwater flow
" elements at uprated power conditions.

Demonstrate  that \affected plant parameters and equipment
performance remairs ‘within the acceptable limits as power 1$

.mcreased from 1593 {\/IWth to 1912 MWth.

Monitor plant system response via the Systern Engmeenng System
Momtonng Plans. -

Prov1de Shift Operations personnel clear instructions on testing and
operational maneuvers to be performed as power level is increased in a
step-wise manner to assure safe plant operation.

Provide management reviews and approvals of the test data and the
authorization needed to increase power level in a safe, controlled, step
wise manner.

Assure that procedures requiring revision to operate at uprated power
conditions have been rev1sed as requlred and are available to plant

persormel

Assure that regulatory commitments have been completed as required

to increase power above 1593 MWth. This includes commitments

contained within the License ‘Amendment Request (LAR),

correspondence to the NRC Request for Additional Information (RAI),

the NRC issued Safety Evaluation Report (SER) and any license

conditions. This will be accomplished via the Pre-requisite section of
this procedure. ' ’

ERSTI-04-VY 1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditionso

1.1.9. Verify that training has ‘been completed to meet licensing
~ commitments and provide safe operation of the plant.

1.1.10. ~ Document aﬁd collect data, including baseline data at 1593 MWth,
which will be used to prepare-an EPU Test Report to be submitted to

the NRC upon completion.

ERSTI-04-VY1-1409-000
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1.2.

_ Power Ascension Testing for Extended Power Uprate Conditions

Discussion

1.2.1.

12.2.

The EPU Project utilized a generic methodology from-General Electric

for evaluating plant systems and equipment for operating at uprated .
power levels. This. methodology provided system, program, and
equipment task evaluations, which identified the acceptability to
operate at an increased power level.. These task evaluation documents

provided input into the testing program which is implemented by this

test procedure. '

The steps contained in this document were a culmination of inputs
from numerous sources. The GE Licensing Topical Report (GELTR)
required operational tests for systems which have revised performance
requirements because of the extended power uprate. A test plan was
submitted with the License Amendment Request, which specified the
operational tests to be performed. A review of the original start-up test
specifications was completed and tests were selected based on the

“change resulting from the extended power uprate. Test requirements -

1.2.3.

were also added to this procedure based on the System Task Reports to
ensure that analyses were accurate and closely monitored. Finally, test
requirements were added based on Engineering judgment, discussion
with plant personnel and Lessons Learned from other plant power
uprates. ' ‘ ' o

Test requirements that are satisfied by completion of existing -
surveillances, calibrations or post modification testing need not be

. repeated for the purposes of this procedure unless specifically

1.2.4.

identified in this procedure. .

Plant maneuvers and operation shall be performed in accordance with

applicable VY Station Procedures including power changes in

1.2.5.

accordance with OP 2404, Determination and Implementation of Rod
Movement Sequences and OP 0105, Reactor Operations. ' ‘

A Power Ascension Control Center (PACC) is established to support
implementing this procedure. Personnel from various functional areas,
together with senior managers, are assigned to provide continuously
available resources to address issues that may arise during the
performance of this procedure. Additional peer assessmients and
reviews will be available, if required. ’

ERSTI-04-VY1-1409-000
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Power Ascension TéSting for-Extended Power Uprate Conditions ¢

| 1.3. . Definitions

- 1.3.1

1.3.2.

i

CPPU - Constant Pressure Power Uprate - Operating at increased
steam and feedwater flows without increasing maximum reactor
recirculation flow or reactor vessel operating pressure.

Decay ratio —is a term used to describe the amplitude dampening ofan

oscillatory signal.

- Decay ratio is less than 0.25 if there are no more than two positive

peaks. IF more than two positive peaks exist, THEN decay ratio must
be calculated as follows:

¢ Draw baseline fh.rough inflection poihts of trace.

. Amplitudés of peaks should be measured from this reference line,
e.g., A0, A1, A2, A3, and A4 as shown in Figure below.

e Calculate ratios otk amplitudes between successive peaks of same
polarity, e.¢., A2/A0, A3/A1, A4/A2.

o Decay ratio determined by averaging all ratios determined in
~ previous step, €.g., '

o Decay Ratio = (A2/A0 + A3/Al + A4/A2) /3.

\

ERSTI-04-VY 1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditions ‘

1.3.3.

1.3.4.

1.3.5.
1.356.
137
138,
13.9.

1.3.10.

1311

1.3.12.

1.3.13.

EPR - Electrical Pressure Regulator - the electrical/mechanical ‘system '

~which “controls the turbine control valves and turbine bypass valves

based on main steam pressure. This is the primary turbine pressure

- control system. - -

FIV — Flow Induced Vibration

FRV - FeedWafér Regulating Valves — air operated ‘f_eedwater. control

valves FCV-6-12A and FCV-6-12B that throttle reactor feedwater

flow based on signals received from the Feedwater Level Control

System.

~ Intrusive Activities — activities that do have the potential to or change

parameters associated with reactor power including backwashing and
pre-coating -condensate demineralizers, pump swaps, raising or
lowering reactor power, changing reactor pressure, etc. .

| ‘Lead Test Performer — In accordance with ENN-DC-117, a person or

group assigned by the Test Engineer to assist in the performance of an
ERT or STI. The Lead Test Performer may perform the duties of the
Test Engineer, in performing the test, as directed by the Test Engineer.

LPU - License Power Uprate = 1912 MWth

MHC Mechanical Hydraulic Control — the combined pressure control
system made up of the EPR and MPR.

MPR — Mechanical Pressure Regulator -~ the mechanical system which

~ controls the turbine control valves and turbine bypass valves based on

main steam pressure. This is the backup turbine pressure control
system. '

Non intrusive activities — activities that do not change any parametérsl
associated with reactor power including data collection, obtaining
chemistry samples, etc. '

RE -'React'or/Computer Engineering
Responsible Engineer — in accordance with ENN-DC-117, an

individual assigned primary responsibility and cognizance for
development of an ER Response. :

ERSTI-04-VY1-1 409-000
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Powef As'cension Testing for Exte-n‘ded Power Uprate Conditions
1.3.14. Terminatior}va‘nd Hold Criteria |
1.3.14.1. Level 1:_Criteﬁa associatéd with plant séfet?.’_
.Wher_i a criterion is not mét, TERMINATE the test and:

1.3.14.1.1.  Hold at the most secure point and place the
“plant in a condition that is judged to be
satisfactory and safe, based upon prior
testing, reducing power if necessary.

1.3.14.1.2. Follow plant operating prlocedl'lres,‘ test
procedures or the Technical Specifications
on the decision of actions to be taken.

1.3.14.1.3. . . Generate a CR (condition report) and pursue
resolution of the problem: through
investigating related adjustments as well as
measurement and analytical methods.

1.3.14.1.4.  Following resolution, repeat the applicable
' test portion to verify that the Level '1
requirement is satisfied. ‘

ERSTI-04-VY 1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditions o

1.3.14.2.

Level 2 Criteria is associated with design performance or
plant parameters that are not expected to be exceeded while
implementing this- procedure and at that value are not
immediately adverse to plant or equipment safety.

When a criterion is not met, ‘place the test on HOLD and:
1.3.14.2.1. Hdld at the most secure point and place the

plant in a safe condition including reducing
power if necessary.

- 1.3.14.2.2. Generate a CR and pursue resolution of the

problem  through  investigating  related
adjustments as ,well as measurement and
analytical methods.

1.-3.14.2.3‘. Repeat the applicable test portion to verify that
the Level 2 requirement is satisfied following
the resolution unless the as-found condition is

| found to be satisfactory. '

ERSTI-04-VY 1-1409-000
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Power Ascension Tésting for Extended Power Uprate Conditions ©

1.3.14.3.

1.3:14.4.

*When criteria is not met:

Level 3: Criteria ‘asseeia_ted with plant surveillance

© acceptance criteria.

When criteria is not met;

. Normal plant procedures will be followed if Level 3
! Acceptance Criteria is exceeded.

Level 4:  Criteria associated with plant operating -
procedures, for example, -operator rounds, operating
procedures, alarm response sheets, etc.

'

e - Normal plant procedures will be followed if Level 4
’ Aéceptance Criteria is exceeded.

\

1.3.15.  Test Engmeer - PCI( ENN-DC-117 a quallﬁed 1nd1v1dua1 for any

organization, de51gnated by the Testing Authority to perform the
~ responsibilities of the Test Engineer: Qualifications for filling the Test
Engineer function are in accordance with ENN-TQ-104. :

1.3.16. Testing Authority — Per ENN-DC- 11>7 the Testing Authority is the
' individual who owns the testing process. The System Engineering
Manager is the Testing Authority. o

ERSTI-04-VY 1-1409-000
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1.4.

" Power Ascension Testing.for Extended Power bUpr'ate' Conditions

Responsibilities

The roles and responsibilities established to support this procedure are as follows:

1.4.1.

1.4.2.

1.4.3.

Managf‘ement Designee: A management person who holds an SRO
license/certification, DCO qualified, a superintendent or higher level .
member of the plant staff or other individual that has been designated by
the General Manager Plant Operations with responsibility for management
oversight as defined in this procedure. He/she shall provide overall. line
management authority for the safe conduct of an infrequently. performed
test or evolution. The Management Designee does not replace any
individual involved in the test or evolution, nor supervise the evolution.

- The Management Designee's function is management oversight.

Shift Manager — The SM - has the responsibility for the safe operation of
the plant at all times. The SM’s approval is required prior to performance
of this test and has the authority to stop the test at any time.  The SM’s
approval is also required to continue testing if a test was terminated.

Control Room Supervisor (CRS) provides direction to Licensed Operators

and other on-shift Operations personnel involved in the performance of
this test. ‘ |

ERSTI-04-VY 1-1409-000
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~ Power Ascension Testing for Extended Power Uprate Conditions

1.4.1.

Principal IPTE Coordinator [PIPTEC] - 1is responsible for overall
implementation of the procedure. His responsibilities are spelled out in
AP 6100. The PIPTEC will maintain control of all test activities and seek
assistance from support departments as necessary.. The PIPTEC or their
designees will be responsible for signing off steps as completed within this
procedure. The PIPTEC have the following duties and responsibilities
with respect to the activities being controlled by this procedure. The SM

shall not be assigned as a PIPTEC.

. Reports test status and significant issues to station management.

. Coordinates the activities requiring completion by this procedure
to assure they are completed in a safe and timely manner. /

*  Responsible for assuring this procedure is updated and maintained

‘ current with work and testing activities controlled by - this
procedure. ’

. Reviews the exceptions to this procedure and expedites the

resolution if exceptions affect power ascension testing.

. Authorizes the next step in power ascension testing if the test data

results meet the acceptance criteria.

. May add additional equipment performance monitoring data
collection at any time during the performance of this procedure.

. Assures that shift personne] are knowledgeable of test activities

- being controlled and performed by this procedure.

ERSTI-04-VY1-1 409-000_
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Power Ascension Testing for Extended Power Uprate Conditions

1.4.2.

1.4.3.

1.4.4.

1.4.5.

()
Test Engineer — Per ENN- DC 117 a qualified individual for any
organization, des1gnated by the Testing Authority to perform the
responsibilities of the Test Engineer. Qualifications for filling the Test
Engineer function are in accordance with ENN-TQ-104. The Test
Engineer will have the following duties and responsibilities with respect to
the activities being controlled by this procedure.

. The , Test Engineer may assist in the development and/or

presentation of technical aspects of this evolution.

e Has administrative and physical control of this procedure.
. Maintains a log.
t
. Maintains tecthal control of this procedure and is authorized to

- make changes to the acceptance limits of the system and
equipment followmg an engineering evaluation that justifies the
change in accordax\lce with ENN DC-117

Operations Support Perdonnel (AO’s) - Operatioﬁs Control Room

personnel and auxiliary operators will perform the necessary plant control

manipulation to operate various valves, equipment, and systems.

Test Team [IPTE Team]: A team of individuals, led by the Management
Designee, will monitor extended or complex IPTEs. Oversight team

~ members do not replace any individuals involved in the test or evolution.
- The team’s function is to provide additional oversight.

Responsible Engineers, in conjunction with the Test Engineer and Shift
Manager, have authority to change system and equipment acceptance
limits or predicted performance values following an engineering
evaluation that justifies the change in accordance with ENN-DC-117.

ERSTI 04-VY1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditions

2. Referent:es:_

213,

2.1.
2.2.
2.3.
2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.14.

2.15.

AP 0020 Control Of Temporary And Minor Modiﬁcatiorls
AP 0052 Pre Job'Brieﬁng

AP QSO3 Establishing And Postin.g: Restricted Areas

AP 6100, Infrequently Performed Test or Evolutions

DP 0636 Collection and Digestion of Metal Samples

DP 0643 Filterable Solids

EN-AD-103 Document Control and Records Management Act1v1t1esv

EN-LI- 102 Correctlve Actlon Process

: 'ENN—DC-I 17 Post _'Modrﬁcatlon Testing and Special Test Instructions

ENN—IT—104 Software Quality Assurance Program

ENN-OP-104 Resolution of Equipment Operab111ty Concerns Related to
Degraded or Nonconformmg Conditions

ER 04-0529 ""EPU Instrumentation Upgrade Non Outage"

GE EPU Final Task Reports:

‘2.13.1.’V_Y-RPT-'OS-OOO4'1, “T1005: Startup Test Specifications”

2.13.2. VY-RPT-05-00065, “T0500: Néutron Monitoring System”
12.13.3. VY-RPT-05-00066, “T0504: Feedwater Control System”
2.13.4. VY-RPT 05-00067, “T0506: NSSS TS Instrument Setpoints”

2.13.5. VY-RPT-05:00104, “TO316: NSSS Prping Flow Induced Vibration
Evaluation” ' '

GE SIL 467, Recirculation System Bi-stable Flow m Jet Pump BWRs
GEI 88578 "Overspeed Operation Preparatory Procedure for Cold Starts" -
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- 2.16.

2.17.
2.18.

- 2.19.
2.20.

2.21.
2.22.
2.23.
2.24.
2.25.
2.26.
227.
2.28.
229,

2.30.

2.31.
2.32.

2.33.

Power Ascension Testing for Extended Power Uprate Conditions

Ks)
1

GEK 459371, "Recommendation for Readmg and Recordmg Generator
Resrstance Temperature Detectors and Thermocouples

GEK 75526A "Operator ‘Action on Hi gh Temperature Alarms"

\ 1&T 2003-004.01 FWH Level Control System Installation and Test procedure

Licensing Topical report,. "Generic Evaluations for General Electric Boiling
Water Reactor Extended Power Uprate," NEDC-32523P-A Class III, February

2000 (ELTR-2)

3 . .
Licensing Topical report, "Generic Guidelines for General Electric Boiling Water.
Reactor Extended Power Uprate," NEDC-32424P-A Class II], February 1999
(ELTR-1) - ‘ !

MM 2004-002 "EPR MOdiﬁcatton for EPU"

‘MM 2004- 039 "NSSS/BOP Inst"umentatron Upgrades for EPU"

' NF 102 Corporate Fuel Rehablht

Nuclear Change ER 2004—1409, Extended Power Uprate
OP 2199 Hydrogen Water Chemistry System
OP 01 05 Reactor Operations

OP 0631 Radiochemistry

OP 2172 Feedwater Syst‘em

OP 2404 Determination And Implementation Of Rod Movement Sequences

OP 2429 Recirculation Flow System Baseline Data Collection and Instrument
Calibration

OP 2457, PCIOMR Implemerltati'on
OP 2613, Sampling and Analysis of the Off Gas System
OP 4110 Reactor Recirc System Surveillance |
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234,
2.35.
2.36.
2,'37.
238,
2.39.
2.40.
2.41.
2.42.
2.43.
2.44.
2.45.

2.46.

2.47..
2.48.
249
2.50.

2.51.

2.52.
253,

2.54.

Power Ascénsion Testing for Extended Power Uprate Conditions
OP 4160 Turbine Generator Surveillance
OP 4401 Core Thermal Hydraulics Limits Evaluation

OP 4612 Sampling and Treatment of the Reactor Water System

* OP 4617 Calculation of Chemistry Controlicd Setpoints

OP 5399 I/C Calibration Of Important Computer Analog Inputs -

”Original GE Startup Test Instructions, Spec. No. 22A2219 KV Revi0

Original GE Startup Test Instructions, Spec. No. 22A2219 KV Rev.0
OT 3110 Positive Reactivity Indertion -

OT 3113 Reactor Low Level "
‘OT 3114 Rgactér High Level \

\
\

OT 3115 Reactbr Pfessure Transients
PP 7401, Fuel Réiiability Program

Safety Analysis Report for Vermont Yankee Nuclear Power Station Constant
Pressure Power Uprate NEDC-33090P, dated September 2003.

S_TP 2002-004, Pressure Regulator Dynamic Testing.

STP 2003-004 Power Ascension Test Procedure -

STP-22,V(.)n'ginalv Plant Startup Testing for the Pressure Regulator.

STP-23, Original Plant Startup Testing for the Feedwater Flow Control System

Technical Evaluation 2004-037, Benchmarking Feedwater FCV Performance for
EPU. '

VY EPU License Amendment Request, PC 263

~ VYDC 2000-027, Main Turbine EPR replacement.

-VYDC 2001-002, Feedwater Level Controls Upgrade.
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~ Power Ascension Testing for Extended Power Uprate Conditions

VYDC 2002-007, Feedwater Control System R'ep.lacement - PhasAé 2.

VYDC 2003-003 "New Main Generator TC's and RTD's and the ERFIS Sbftwaré :
Modification" ' '

VYDC 2003-004 Feedwater Heater Level Control System

VYNPS Startup Test

ERSTI-04-VY1-1409-000
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Power Asc‘ension Testing for Extended Power Upfafe.Conditions
3.. Apparatus/Test Equipment |
3.1.  Dryer Data Collection per TA 2005-0015, Add.it;ional Stfain Géugellhstal_llatioh
'32.  Feedwater Heater Perfbrmance per TM 2003-035 F eedWéter Heater Performénce_
33, Flow Induced Vibration Equipment per TM 2003-022, FIV Instrumentation
3.4. Haﬁd he.ld vibration equipment | |

3.5  Any other monitoring equipment required based on System Engineering System
Monitoring Requirements -

3.60 Callib.rated Pressurized Ion Chamber (PIC)

'3.7.  Other instrumentation and equipment as required

ERSTI-04-VY1-1409-000 -
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4.. Precautions and Limitations

4.1..

42,

4.3.

4.4.

4.5.

4.6.

Power Ascension Testing for Extended Power Uprate Conditions

Reactor power levels given in percent are a percentage of the Extended Power
Uprate of 1912 MWth = 100.00% LPU. :

‘System and equipment performance shall be closely monitored to assure that
operating limits and test criteria are not exceeded. Condition reports shall be
submitted as required. Any discrepancies noted are reported to the Test Engineer
and the PIPTEC with an evaluation to determme plant impact (discrepancy
‘resolved or power ascension terminated and/or power reduction commenced):

. Attach evaluations within Attachment 9 as discussed in Section 9. ‘

If during power operation any of the following occurs, it may be indication of

~ vessel internals ‘darhage and debris carry over. - Notify the Shift Manager, the

General Manager, Plant Operations, the Test 'Engineer and the PIPTEC

- immediately. (0}314300)

e °  Unbalance of Main Steam Line steam flow indication ~ 5% greater than

baseline values \

° Unbalance RPV water l\evel ~3 mehes between level 1nstruments from
different reference legs

o Sudden drop in steam dome pressure 2-3 psig.
e Unexpected or unexplained step increase of moisture carryover.

Any pressure or level step changes at a power plateau shall be made first in the
downward direction, then in the upward direction. This mcludes testing the EPR,
the MPR, and the feedwater level control system. . '

IF during any pressure or level step changes, the system shows signs of becoming
unstable or the acceptance limits are approached, THEN stabilize the condition,
OTHERWISE exit the condition. The next larger step change shall not be
performed until an acceptable response is achieved from the previous smaller
steps. This may require repeating a previous step. : '

Reactor Engineering shall ensure the testing will avoid operation in the buffer and
exclusion regions of the power to flow map.
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Power Ascension Teéting for Extended Power Uprate Conditions ©

"~ 4.7.  IF the EPR 1s inoperable (the MPR in control) for a time period greater than two
- hours per occurrence, THEN 1nitiate a CR per ENN-LI-102. Ensure an operabrlrty

determination, per ENN-OP-104, is completed within 24 hours.

4.8. ,The Test Engineer wrth the assistance of the Test Team shall coordinate the
review and evaluation of the data package for each step of this procedure for
acceptance criteria compliance. '

4.9. ALARA pnn01p1es should be balanced with observrng plant systems dunng
power ascension system inspections. ,

~4.10. Power levels tolerances are -19 MWth, + 0 MWth

4_.1 1. Intentional operatron greater than the current plateau (1593 MWth, 1673 MWth
1752 MWth, 1832 MWth and 1912 MWth) is not permitted. The average CTP
level over any eight-hour period shall not exceed the current plateau power level.
It is permissible to inadvertently exceed current power plateau by as much as 2%
(nominal 1912 MWth) for as ldng as 15 minutes. Lesser power excursions are

-permitted for longer periods (i.e,, 1% excess for 30 minutes, 1/2% for one hour,
etc.) as long as the 8 hour average does. not exceed the current power plateau
(NRC Letter SSIN S 0200, dated 8/22/80)

4.12. After any change in plant power level above 1593 MWth by the steps in thrs,
- procedure, an approximate 60-minute stabilization period shall occur prior to
recording system and equipment performance data with the exception of dryer
and FIV data. Following the stabilization period and during the data collection
" period the plant shall be maintained in as stable a condition as is possible (i.e., no
backwashing and pre-coating condensate demmerahzers pump swap-over, etc)

until data collection has been completed

4.13. Record dryer data collection every hour during power ascension (16 MWth |
change in reactor power) and within one hour of achieving the next power plateau
per Attachment 1(A-Y). '

ERSTI-04-VY1-1409-000
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‘5. Termination Criteria

5.1.

5.2,

5.3.

If an unexpected action results ‘during performance of thls procedure

STOP, PLACE SYSTEM OR COMPONENT IN A SAFE CONDITION |
AND NOTIFY THE SHIFT MANAGER, THE TEST ENGINEER AND
THE PIPTEC. :

Terminate the IPTE upon the occurrence of:
5.2.1.

52..
5.2.3.
504

52.5.

5.2.6.

Exceeding any Level 1 Criteria

Any specific termination/abort criterion deﬁned in apphcable procedm es
or attachments.

Any related event that causes an unexpected. reactivity transient, such as
that associated with reactor water level, pressure, core flow, temperature,
or control rod position. :

Any event which requires entermg a Technlcal Specification Limiting
Condition for Operat1on (LCO).

Any IPTE related event that is reportable or potentially reportable to the
- NRC, such as reactor scram, ECCS actuation, an uncontrolled radiation

release or other Condition Report of noteworthy concern.

Any other condition which, in the determination of the PIPTEC
Management Designee, upper management or SM, requxres the IPTE to be,

terminated.

' IF this test is TERMINATED, THEN record and document the exceptton on test

deficiency log in accordance with ENN-DC-117, and generate a CR.  Any CRs

“effecting operability must be reviewed by SM and the Management designee.

Notify the GMPO and 91-01 Coordinator (or equivalent). -

ERSTI-04-VY 1-1409-000
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5.5.

Power Ascension Testing for Extended Power Uprate Conditions

If the

+

decision 'is made to  restart or continue an I[PTE which was

terminated/aborted, the Management Designee and/or PIPTEC shall perform the
following prior to proceeding with the test: :

54.1.
5.4.2.

543,

544

- 54.5.

5.4.6.

Obtain GMPO approval and review by OSRC (if required).

‘Obtain SM permission.

Ensure resumption will not have unacceptable impact on plant status,
operating equipment, or the remainder of the evolution.

Verify prerequisites are met and conditions have not changed since.
entering the terminated/aborted condition. If conditions have changed,
complete applicable steps on the ongmal prerequlsltes page '0r ‘on
additional pages and attach to the procedure.

Document the re- Venﬁg:atlon of prerequ1s1tes and continuation in the
- Control. Room Log. \

Ensure the Operating crew has been re- bnefed and has taken a Take Two
to refocus on the task :

IF 'during the performance of this procedure, testing is stopped for whatever
reason, THEN refer to Termination Criteria for actions to be taken PRIOR to -

resuming testing.

ERSTI-04-VY 1-1409-000
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5.6.

Power Ascension Testing for Extended Power Uprate Conditions.

If an unexpected event occurs at any time during system testing, the system shall
be placed in a safe and stable mode using existing operating procedures. Testing
activities shall be suspended and placed on HOLD until the .event is understood
and the SM and the PIPTEC has granted permission to resume testing. The test:
engineer shall document the decision making on test deficiency log, recording the

resolution and approvals granted in accordance with ENN-DC-117. Submit a"

v

Condition Report per EN-LI-102. Some examples are;

If inadequate manpower 1s available on site or via telephone to ensure

successful completion of the evolution.

To resolve concerns with the evolution or with personnel assigned to the
evolution. S -

Upon loss of required communications. -

If plant impacts or conflicts with other procedures are identified that ;ire

not addressed by the procedures governing the special evolution:

" ERSTI-04-VY 1-1409-000
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6. Prerequisites

Verify the following items. 1dent1ﬁed in this section have been 1mplemented and are
complete and/or are operable, as appropnate

NOTE -

 Prerequisites do not have to be completed in sequence up to step 6.17,
Shift Manager’s permission to commence license implementation for
EPU. Steps prior to 6.17 can be s1gned off prior to the receipt of the
license amendment.

e The following modifications have been cornpleted n
; accordance with design engineering requirements.

e Applicable post modification testing has been scheduled or
- completed, based on plant condltlons and procedures revised
as required.

. | Operations has accepted the modified system and there are NO
exceptions which preclude power operation up to 1912 MWth.

e Confirmation of the completion of a modification is initialed
" by the Test Engineer, another member of the Test Team, or the
Responsible Engineer for the modification. :

=

6.1.

Minor Modifications: Responsible Engineer

6.1.1. MM 2003-017, Modify RHRSW A Motor Cooling

Piping -

W
Inittal Date Time

6.1.2. MM 2003-018, Modlfy RHRSW B Motor Coolmg _
Plpmg

/ /
Initial Date Time

ERSTI1-04-VY 1-1409-000
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: ' | 0

6.2. ~ Temporary Modifications/Alterations:, Responsible-
- Engineer '

6.2.1. TM 2003-022, FIV Instrumentation (Vibration
© ' sensors) ' '

Initial Date Time

6.2.2. TM 2003-035 Feedwater Heater Performance
Monitoring. . - ;

Initial ' Date Time

16.2.3. TA 2005-0015, Additional Strain Gauge .
Installation

Imtial Date Time
\

\

\
\

6.3.. Technical Specification Changes

6.3.1. PC-263, EPU

Inmitial Date Time

6.3.2. PC-262, AST | B

Initial Date Time

6.4.  VYDC completed and implemented: Responsible Engineer

6.4.1. VYDC 2003-020, Replacement 381 Breaker

Initial Date Time

6.4.2. VYDC 2003-016, Alternate Source Term

" Initial Date Time

ERSTI-04-VY 1-1409-000
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6.5. - Nuclear Changes |

6.5.1.  ER 2004-0705, Cooling Tower F ans/Motors

Initial Date Time

6.5.2. ER 2004-1298, LP Turbine 8" Stage Diaphragms

Initial = Date Time‘

6.5.3. ER 2004-1267, MS Low Point Sockolet
» Reinforcement

Initial 'Date Time"

6.5.4. ER 2004-0971, Main Transformer (GSU)
~ - Differential Protection \

\ ' Initial Date Time

6.5.5. - ER 2005-0731, Isokinetic Sample Probes

Initial  Date Time

6.5.6. ER 2005-0776, Fecdwater Pump Trip

Initial Date Time

6.5.7. ER 2004-0975, Generator CT Upgrade

Initial Date Time

6.5.8. ER 2004-1409, EPU

Initial Date Time

ERSTI-04-VY1-1409-000
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6.5.9. ER 2004-0529, Setpoints and Scaling Changes
' Required by EPU (approval of document only,

implementation is controlled by this procedure.) _
- : / /- ‘
Initial Date Time

6.5.10. ER 2006-1099, Reactor Recifculatidri Runback
_Termination Point Change ” ' _

' -/ /

. Initial Date Time

6.5.11. ER 2005-1002 Modification to Feedwater Level
Control System to Support EPU : : .

' / /

~Initial -Date Time

ERSTI-04-VY1-1409-000
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6.6. . OPERATIONS EPU TRAINING (Training)

6.6.1. The required training to operate the plant under EPU conditions has been
conducted. Classroom training includes plant design changes in-support -
of EPU including setpoint changes, changes to parameters, procedures and

‘system operation, all related Technical Specification changes, and this
Power Ascension Special Test. Simulator training has provided Operators

- with a demonstration of transients that show the greatest change in plant
response at EPU power levels compared to the original maximum power
level. ' : '

/o
Initial Date Time

NOTE

This prerequisite does not pertain to any particular Just-in-Time training
Operations Management chooses to conduct for Operations personnel
performance of power ascension testing.

6.6.2. ‘Evaluati_on.Co‘mme‘nts:

/] .
- Initial Date Time

ERSTI-04-VY 1-1409-000
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Q

6.7. EPU Project Action Items

6.7.1.

6:7.2.

‘Throughout the EPU Project, action items have been tracked on an internal

Action Item List and via PCRS a551gnments These tracking mechanisms
have been reviewed for items requiring completion prior to or during
power ascension testing. The items requiring completion prior to
exceeding 1593 MWth have been completed or will be completed as
controlled by this'procedure. (EPU)

Comments:

v _
\ ‘ o /. /
Initial ‘Date Time

Steam Dryer Action Itemé (EPU)

The commitments and planned actions specified in the EPU license

amendment pertaining to the steam dryer required prior to power
ascension have been completed. This step shall be completed prior to
1ncreasmg power above 1593 MWth.

Comments:

Verified By:
‘ Licensing Manager/Date

Verified By:

EPU Project Manager/Date

ERSTI-04-VY1-1409-000
Page 32 of 118



- Power Ascension Testmg for Extended Power Uprate Condltlons
' 6.7.3. Technical Spec1ﬁcat10ns and TRM (OPS)

LCO Tracking Database has been rewewed and evaluated for any impact
on the ability of the plant to support power ascension testing and has been -
found acceptable for power increase. - Exceptions requiring action shall be
listed below by exception number and shall be annotated in Test
Deficiency Log. =

~ Comments:

/ /
Initial Date Time

6.8. LOGREVIEWS

6.8.1. TEMPORARY ALTERATION (MODIFICATIONS) LOG REVIEW
(System Engmeermg)

6.8.1.1. The Temporary Alteration (Modifications) Log has been
' reviewed and all installed Temp Alts have been evaluated for
their impact on this Power Ascension Test and have been found.
acceptable. Exceptions requiring action shall be hsted in Test

. Deﬁmency Log.

Comments: -

R,
Initial Date Time

- ERSTI-04-VY1-1409-000
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Power Ascension Testing for Extended Power Uprate Conditions
‘ ' ' 0

© 6.8.2. Operability E\‘/aluatioh/ODMI"Log Review: (OPS)
6821, All Operability Evaluations/ODMIs that have EPU constraints
‘ been evaluated for their impact on Power Ascension and have

been found acceptable. - Exceptions requiring action shall be
listed in Test Deficiency Log.

Comments:

o‘ / /
* Initial Date Time
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6.9. PROCEDURE REVIEW AND ISSUANCE

AN

"6.9.1. The EPU PrOJect'has resulted in the completion of many modifications,
Technical Specification revisions and system operating parameter
- changes. These changes affect many Site procedures. This prerequisite
requires the responsible Department Head review the procedures under

their control and verify that:

They have reviewed the proceduresl under their control for minor

‘modifications, design changes, temp modifications, and license

amendments.

Have evaluated the impact of the differences between the Final
License amendment and the proppsed Llcense amendment on
various procedure changes.

Training of personnel within their department has been completed
as required by the revised procedures. :

Procedures required for power ascension have been issued and
distributed for pla\nt usage. :

By signing for \therr respective department procedures the
responsible department head verifies that plant procedures
assigned to the department required for power ascension have been
reVised accordingly. :

Functional Group

Dept Head/ Signature Exceptions
Date/Time . .

- Maintenance

‘Operations

Chemistry

Radiation Protection

Engineering

Training

Emergency Preparedness

Reactor Engineering

General Manager

Licensing

Safety

Quality Assurance

CA&A

I Record exceptions on the Test Deﬁciency Log and enter the log number on this page.

ERSTI-04-VY 1-1409-000
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6.10. SER Review
6.10.1. The NRC Final Safety Evalulativon Report and License Amendment have

been reviewed against the License Amendment Request and any.
difference_s have been evaluated for their affect on;

e Plant Operating Procedures
e Plant Processes and Programs
° This Power Ascension Test Procedure

This evaluation has been completed ‘and there are no additional changes to
the documents listed above prior to the start of Power Ascension Testing

~as performed by this procedure.

Evaluation Comments

Comments:

Verified By:

Licensing Manager/Date

Verified By:

EPU Project Manager/Date
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6.11, EQUIPMENT CLEARANCE ORDERS AND EQUIPMENT STATUS TAGS
(OPS) '

6.11.1. The equipment that is Out-of-Service that can affect the ability of the plant’
to support power ascension testing has had its plant impact reviewed and
evaluated and found acceptable for power increase. Exceptions requiring -
action shall be listed below by exception number and shall be annotated in
Test Deficiency Log in accordance with ENN-DC-117.

6.11.2: Review Comments: -

-/ /
Initial Date. Time

ERSTI-04-VY 1-1409-000
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: A | O
6.12. Verify the following - Instrumentation Prerequisites
completed: '
6.12.1. ERFIS is available for monitorihg test parameters
(RE) including: '
- 6.12.1.1.  VYOPF 0452.01 2005-037 ERFIS
Condensate and Feedwater Pump
' ~and Motor Bearing Temperature
Setpoint Increase for EPU.
Initial Date Time
6.12.1.2. VYOPF 0452.01 2005-021; ERFIS
- “F005, C008 Condensate Flow Re-
range for EPU ' -
' : 1 : ‘ [ ]
| ~ Initial Date Time
| S
6.12.1.3. VYOPF (452.01 2005-025, ERFIS
© Miscellantous EPU Change
o / /
Initial Date Time
6.12.2. TA 2005-0015 Strain Gauges (DE) . .
. | _ / /
Initial Date Time
6.12.3. TM 2003-0035, Feedwater Heater Performance
Monitoring (DE) ' ' :
: / /
Initial Date Time
6.12.4. TM 2003-022, FIV Monitoring (DE)
' : / /
Time

Initial Date

ERSTI-04-VY1-1409-000
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6.12.5. ER 04-529, EPU Instrument Changes: (1&C)

6.12.5.1.  2005E-060 Condensate Pump Motor
Amp Control Room Indication
Amber Band'(Optional) : :

3 : ~ . Initial ate * Time

6.12.5.2.  2005C-005  Condensate = Pump
: Discharge Pressure Control Room
Pressure = Indication Green Band -
(Optional)
/ /-
Initial Date Time

)
6.12.5.3. 2004C-023 PT-6-56 Main Turbine
: Bowl Pressure Transmitter
\ -/ /
\ Initial Date Time

6.12.5.4.  Calibration of FS-6-95 Steam Leak
Detection

/ /
Initial Date " Time

6.12.5.5. Calibration Data Sheet for FT-102-4-
: 1 and FI-102-9 Condensate flow
input to Oxygen Injection System '
' / /
Initial Date Time
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6.13.

Administrative Controls:

6.13.1. Licensing Manager

: Power Ascension Testing for Extended Power Uprate Conditions

The signature below signifies that power ascension above 1593 MWth
may commence with all issues resolved or otherwise addressed.

Date

-/ /
S : Signature -/  Date / Time
6.13.2. EPU Manager
/ /
' : ~ Signature / = Date / Time .
6.13.3. Engineering Director
o /
| Signature /  Date / Time
6.13.4. Operations Manager
/ /
Signature /  Date / Time
6.13.5. Reactor Engineering Superintendent
) /
- Signature /  Date / Time
6.13.6. CA&A Manager
/ /
Signature /  Date / Time
- 6.13.7. Quality Assurance Manager
. I _
Signature /  Date ./ Time
6.13.8. Maintenance Manager
/ /
Signature /'

/" Time

ERSTI-04-VY 1-1409-000
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6.13.9. Chemistry Manager ‘
_ ) N
“Signature ~/ . Date  /  Time

6.13.10. RP Manager ' o
' ' , - -/ -
Signature /  Date / Time

6.14. All test team members have read and understood:

6.14.1. ERSTI-04-VY1-1409-000, Power
Ascension Test Procedure for Extended
‘Power Condi_ti_ons 1593 to 1912 MWth .+

6.142. EN-DC-117 Post Modiﬁcation Testing
and Special Testing Ins"tructions.

_6.14.3; AP 61’00 Infrequently &’erformed Tests or
Evolutions | ‘
[/
Days Initial Date Time

/ /
Nights Initial Date Time -

ERSTI-04-VY1-1409-000
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6.15. PRE-JOB BRIEFS:

6.15.1. A pre-job brief has been perfofmed per AP 6100 for
PACC personnel involved on day shift. . _

: : /[
Initial Date Time

6.15.2. A pre-job brief has been pefformed per AP 6100 for .
PACC personnel involved on night shift. :
Initial Date Time

6.15.3. A-pre-job brief has been performed per AP 6100 for
day shift test team members. :
/ /

Initial “Date Time

6.15.4. A pre-job brief has been peffbnned per AP 6100 for
night shift test team members. '

' ' /. /

Initial Date Time

6.15.5. A pre-job brief has been conducted per AP 6100 for

Operating Crews
: / /

Initial Date Time

ERSTI 04-VY 1-1409-000
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6.16. Shift Manager’s Permission to start:
6.16.1. THE SM’S PERMISSION HAS BEEN GRANTED TO

COMMENCE LICENSE IMPLEMENTATION FOR .
- EXTENDED POWER UPRATE.

Shift Manager/Date /Time -

6.17. OSRC recommends license implementation for
Extended Power Uprate to the GMPO.

OSRC Review Meeting #: | A
. _ . Initial Date Time

" 6.18. The GMPO authorizes implementation of the:

6.18.1. The license change per PC 263
o - | , / /
Initial Date Time

6.18.2. The remaining prerequisites (Step 6.21)
listed in this procedure which  will
effectively raised authorized reactor power
limit to 1912 MWth

Initial Date Time

6.19. Verify that new license has been implemented in the

control room. ' o ,
| I
Initial Date Time
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S
6.20.  Implement the following changes:
6.20.1. ERFIS Changes
6.20.1.1. VYOPF 0452.01 2004-070, ERFIS
"~ 3D Monicore Extended Power
Uprate ‘
! / /

Initial Date Time

6.20.1.2. VYOPF 0452.01 2004-073, ERFS
EPU Operating Map Display Update
/ /
Initial Date Time

620.13.  VYOPF '0452.01 2005-020, ERFIS
EPU Related SPDS Display o
‘ ’ _ / /
\ S Initial Date Time

\

~ 6.21.2 Setpoint Changes:

6.21.2.1 - - Setpoint .Change for Main Steam
Line Radiation Monitors RM-17-251
A/B/C/D at EPU Conditions ‘ N
IR [ ]
Initial Date Time
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6.21.3 Work orders that implement ER 2004-0529,
Setpoints and Scaling Changes Required by EPU:

6.21.3.1 2005’C-001APRM Flow Bias Scram
(A/M) ‘ ' o

Initial Date Time

6.21.32 2005C-002 APRM Flow Bias Rod

Block (A/M)
1 /
Initial Date Time
62133  2005C-003 MSL High Flow'M/S in
RUN ' _
: [
\ Initial Date Time
62134  2005C-004 MSL High Flow M/S

Not in Runt

Initial Date Time

6.21. Confirm the following documents are approved
after the receipt of the NRC License Amendment.

' 621.1.  Nuclear Change 04-1493

Initial Date Time

6.21.2. TRM

Initial Date .Ti_me :

6.21.3.  Input Assumption Source Document
' / A
Initial Date Time

6.21.4.  Calculation VYC-808
, B
Initial Date Time
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6.21.5.  Calculation VYC-2374 S
/ /
Initial Date - Time,

6.21.6.  Calculation VYC-2398
' / /

Initial Date . Time

2

6.21.7. Calculations VYC-240‘5
‘ o / /

Initial Date Time

6.22. All prerequisites are complete and anyk exceptions are authorized
and approved. : :

Verified By:

* Test Engineer/Date/Time
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Procedure

NOTES
e Power levels tolerances are -19 MWth, + 0 MWth.

- ¢ Intentional operation greater than the current plateau (1593 MWth, 1673

' MWth, 1752 MWth, 1832 MWth and 1912 MWth) is not permitted.

The average CTP level over any eight-hour period shall not exceed the

current plateau power level. It is permissible to inadvertently exceed

current power plateau by as much as 2% (nominal 1912 MWth) for as

long as 15 minutes. Lesser power excursions are permitted for longer

- periods (i.e., 1% excess for 30 minutes, 1/2% for one hour, etc.) as long

as the 8 hour average does not exceed the current power plateau (NRC
Letter SSINS-0200, dated 8/22/80) : :

e Data collection and evaluation at each power level may be performed in
any order at that power level unless the sectlon provides dlfferent
direction.

o |F dﬁring the ‘performance of this procedure, testing is stopped for
whatever reasori, THEN refer to Termination/Hold Critenia, for actions
to be taken PRIOR to resuming testing.

e After any change in plant power level above 1593 MWth by the steps in
this procedure, an approximate 60-minute stabilization period shall
occur prior to recording system and equipment performance data with
the exception of dryer data and FIV data. Following the stabilization
period and during the data collection period the plant shall be
maintained in as stable a condition as is possible (i.e., no backwashing

~ and pre-coating condensate demineralizers, pump swap-over, etc.) until
data collection has been completed. -

e The Testv Engineer with the assistance of the Test Team shall coordinate
the review and evaluation of the data package for each step of this
procedure for acceptance criteria compliance: - :

ERSTI-04-VY1-1409-000
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o

7.1. 1593 MWth

With reactor power at 1574 MWth to 1593 MWth, and with
three (3) Feedwater pumps running, perform the following:

7.1.1. Verify performed or perform dryer data collectlon

per Attachment TA..
/ /

Initial - Date Time

7.1.2. Verify performed or perform flow induced vibration
measurement per Attachment 2A. : '

' / /
Initial Date -Time

- 7.1.3. Venfy performed or' request RP to perform
Radiation Surveys per Attachment 3. ’ .

/ /
- Initial Date Time

!

'7.1.4. Verify or request Ope'ratt‘ions to verify or place the
“B” recombiner in service and the “A” recombiner

in standby per OP 2150.
T / /

Initial Date Time

7.1.5. Verify performed or request RE to predict
anticipated thermal limits for 1673 MWth per
Attachment 4. '
/ /

Initial Date Time

7.1.6. Verify performed or request Chemistry to obtain
baseline offgas samples per OP 2613, Sampling and
Analysxs of the Off Gas System. Attach per .Section
- 9.0.
/ /
Initial' Date Time.
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7.1.7. Verify performed or request System Engineering to’
perform the System  Engineering System
Monitoring Plan baseline data at 1593 MWth and

has been included within Attachment 9A.
: o / /

Initial Date Time
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©

EPU power ascension testing above 1593 MWth- will be conducted n -
: approx1mately 40 MWth steps and 80 MWth plateaus.

The maximum power mcrease w1ll not exceed a 80 MWth i ina 24-hour

- period.

Steam Dryer Moisture Carryover Analysis needs to be performed at least
once daily when reactor power is greater than 1593 MWth per.
AttachmentS

NOTES:

o

7.1.8. If needed, raise reactor power and maintain 1593

- MWth (1574 MWth to 1393 MWth).

. : / /
\ v Initial Date Time

7.1.9. Authorization for Power Ascension:

7.1.9.1.

7.1.9.2.

General Manager, Plant Operations
permission has been granted. to exceed
1593 MWth. :

' ' / /. _
Initial - Date Time

~ Shift Mahager’e permission has been

granted to 1mplement power ascension
testing.

./ /
“Imitial Date Time
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. Dryer data collectlon readmgs (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achieving the next power
plateau per Attachment 1. ‘

. Reactor Power will need to be held constant, (within -19 VMWth +0
' -~ MWth) for approx1mate1y 2 minutes before and 15. minutes durmg the
dryer data collection per Attachment 1.

NOTE:

7.2.  Increasingto 1633 MWth

Allowing no other contturrent intrusive activities, raise
reactor power by 40 MWth to 1633 MWth (1614 MWth
“to 1633 MWth) in accordance with OP 0105, Reactor

-Operations, as follows:

\

7.2.1. While raising reactor power:

7.2.1.1.

7.2.1.2.

7.2.1.3.

Perform dryer data collection after the
first 16 MWth change in reactor power
per Attachment 1B at 1609 MWth (1590
MWth to 1609 MWth). _
: / /
Initial Date Time.

Perform dryer data collection. after the
second 16 MWth change in reactor
power per Attachment 1C at 1625 MWth
(1606 MWth to 1625 MWth). B
/ /
Initial Date Time

Perform dryer data collection per
Attachment 1D after achieving 1633
MWth (1614 MWth to 1633 MWth).
/ /
“Imitial Date Time
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7.2.2. Maintain reactor power (1614 MWth to 1633

MWth)

for four hours while performing the

following non intrusive activities:

7.2.2.1.

7.2.2.2.

Perform  flow induced  vibration
measurement per Attachment 2B. (non
intrusive) '

Request RE to :

7.2.2.2.1. Verify current.  reactor -

7.2.2.2.2.

/ /

Initial Date Time

conditions are - within
acceptable - values of the
power-flow map (COLR
figure 2.4-1). (non intrusive)

/ /

Initial

Verify all inputs to the heat
balance  ‘acceptable by
reviewing ERFIS display
HBI (Heat Balance Inputs).
Attach HBI screen per
Section 9.0. (non intrusive)

Date Time

.

\

7.2.3. One hour after achieving 1633 MWth (1614 MWth
- to 1633 MWth),
determination per Attachment 5A. (non intrusive)

perform moisture carryover

Initial Date Time

;o

._Initial Date Time
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Page 52 of 118



- Power Ascension Testing for Extended Power Uprate Conditions

724

7.2.5.

7.2.6..

‘Attach VYOPF 4160.07 per Section 9.0. (Intrusive)

Four hours after achieving. 1633 MWth (1614
MWth to 1633 MWth), perform Extraction Steam
Reverse Current (RC) Valve Test in accordance
with OP 4160 Section B, Extraction Steam Reverse
Current Valve Test using VYOPF 4160.07. Hold

each RCV test switch for 30 seconds or until a

closed (green light) indication-is observed. Record
whether the valve indicated intermediate or closed.

/ /
- Initial Date Time -

Request Chemistry. aﬁd RE to evaluate offgas levels -
for fuel integrity per PP 7401 Fuel Reliability
Program and NF 102, Corporate Fuel Reliability.
Both parties to sign when complete. (non intrusive)

' [/
Initial Date Time

s /
Initial Date Time

Request Chemistry to verify the Main Steam Line
Radiation Monitor response is within the expected
dose range per OP 4617, Calculation of Chemistry
Controlling Setpoints or new Setpoint Change has
been implemented (non intrusive) :

/ -/
Initial Date Time
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Dryer data collection readings (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achieving the next power
plateau per Attachment 1. '

Reactor Power will need to be held constant, (within -19 MWth, +0
MWth) for approximately 2 minutes before and 15 minutes during the
dryer data collection per Attachment 1.

NOTE:

7.3.

Increasing to 1673 MWth o _ o

Allowmg no other concurrent intrusive actlvmes, raise

_ reactor power by 40 MWth to| 1673 MWth (1654 MWth

to 1673 MWth) accordance\ with OP-0105, Reactor_

“Operations, as follows:

\

7.3.1. 'While faig,ing reactor power:

7.3.1.1.

7.3.1.2.

7.3.1.3.

Perform dryer data collection after the
first 16 MWth change in reactor power
per Attachment 1E at 1649 MWth (1630
MWth to 1649 MWth). .
. . / /
Initial Date Time

Perform dryér data collection after the
second 16 MWth change in reactor
power per Attachment 1F at 1665 MWth
(1646 MWth to 1665 MW'th). :
/ /
Initial Date Time

Perform dryer data collection per

Attachment 1G after achieving 1673
MWth (1654 MWth to 1673 MWth). .
' ' A
Initial Date Time
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© 7.3.1.4.  Notify the test team to complete report
preparation that evaluates dryer data
~ (strain. gauge results, evaluations,
acceptance criteria, etc,) and makes a
recommendation to OSRC to continue

. power ascension.

OSRC Review Meeting #: - L
' : Initial Date Time

'7.3.2. Perform flow induced vibration measurement per
‘ Attachment 2C. (Non intrusive). -

- ‘Initial Date Time

7.3.3. Maintain reactor power 1654 MWth to 1673 MWth
' for a total of four hours. | '

Vo ‘ | Initial - Date Time
7.3.4. Once each 24 hours:

73.4.1. Verify moisture carryover per
Attachment 5B. (non intrusive)

: Initial Date Time
7.3.4.2.  Verify moisture carryover per o
Attachmient 5C. (non intrusive)

* Initial Date Time
7.3.43.  Verify moisture carryover per - :
Attachment 5D. (non intrusive)

. Initial Date Time
7.3.4.4. Verify moisture carryover for per ‘ '
Attachment 5E. (non intrusive)

Initial Date Time
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7.3.5 . Once the dryer data has been evaluated and
approved by OSRC and the General Manager, Plant -
Operations, perform the following (non-intrusive):

7.3.5.1. .For the ‘travnsmission of small data files
-~ (i.e,, <5 MB), email directly to:

Rick Ennis at rxe@nrc:gov

Jim Shea at jjs@nrc.gov.

Jim Devincentis at jdevinc{@entergy.com
Enrico Betti at ebetti@entergy.com

Tom Scarbrough at tgs@nrc.gov

John Wu at ciw(@nre.gov

Kamal Manoly at kam(@nrc.gov

[
‘Initial  Date Time

7.3.5.2. ‘Fovr'the transmission of large data files
‘ (i.e., 5 MB or larger), upload to web
folder at www.ibackup.com

Account name: envydryer
Password: ~ Later

and eme_iil the following persons the files
have been uploaded on ibackup.com:

Rick Ennis at rxe@nrc.gov
“Jim Shea at jjs@@nrc.gov

Jim Devincentis at jdevinc@entergy.com
Enrico Betti at ebetti@entergy.com

Tom Scarbrough at tgs@nrc.gov

-John Wu at ciw@nre.gov .
Kamal Manoly at kam@nrc.gov

/ /
Initial Date Time
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7353,

Contact Order

1
2
3
4,
3.
6
7
8
9.
1

7.3.54.

Confirm receipt via telephone to NRC ’
. Project Manager Rick Ennis (or acting -
NRC Project Manager) at one of the.

following numbers (start at top and
proceed down list until a single contact

- is made. If Rick Ennis' (or acting NRC
PM) ‘cannot immediately confirm

receipt, ask for call back. Date stamp or
other positive acknowledgment of NRC
receipt.

S

[nitial

. 301-415-1420 (Rick Ennis office)
301-972-8225 (Rick Ennis home) - :

301-814-5965 (Rick Ennis cellular phone)
301-415-1388 (Jim Shea offi¢e)
609-220-0306 (Jim Shea cellylar phone).
. 301-415-0560 (Darrell Robeljs

- 301-385-3326 (Darrell Roberts cellular phone)
301-415-1430 (NRC secretary—request contact with Ennis or Shea)
. 301-415-0550 (NRC Operations Center-request contact Ennis or Shea)
- 10.301-816-5100 (NRC Operations Center-request contact Ennis or Shea)

office).

Once confirmation has been received,-

record below the start and end time of
the 96 hour clock.

Date Time

Start of 96 hour clock:
Date / Time
/ /
: Initial Date Time-
End of 96 hour clock: s
Date / Time
/ /
Initial Date Time
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7.3.6. Céghizant Engineers to perform walkdowns per

7.3.7.

7.3.8.

Engineering  Monitoring  Plans,  including

inspections where practicable based on ALARA and
safety reasons, a review of ERFIS indications, local
indications, control room indications, etc., for
systems - (components) affected by EPU. An
evaluation needs to be. completed. for ANY
discrepancy noted. ' Include this documentation
within Attachment 9 to this procedure as discussed
in Section 9. (non intrusive)

System Engineering Mechanical /

/

~ Initial Date

Time

System Engineering Electrical =~ ' /.
~ ' Initial Date

Programs and Component Erigineering
Plant Programs ‘ _ - /

Time -

Initial Date

Perform feedwater runout data per Attachment 6A

. and complete the analysis. (non intrusive)

/

/

Time

Initial ~ Date
Perform radiation surveys per Attachment 3. (non

intrusive)
R /

Time

Initial Date

Time .
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7.3.9. Contact Chemistry .to perform the following and
include data within Attachment 10A-10D, as
appropriate, to “this procedure as discussed in
Section 9.0. (non intrusive): ’

7.3.9.1.

7.3.9.2.

7393,

7.3.94. -

73.9.5.

7396

Monitor and record site boundary dose
rates in accordance with Attachment 10.

/

Initial Date

Perform Reactor Coolant lodine Activity
in  accordance with OP 0631,
Radiochemistry. ' : :

, R /-

“Time

Initiaf Da_te

Perform Reactor Coolant Chloride and
Conductivity Analysis in accordance
with OP- 4612, Sampling and Treatment -
of the Reactor Water System. o

: /

Time.

Initial Date

Perform Reactor - Coolant Filterable
Solids Analysis per DP 0643, Fllterable

Solids, Sectlon C.

Time

- Initial Date

Perform Reactor Coolant Isotopic (8

hour decay) in accordance with. OP
0631, Radiochemistry, Appendix B.
. _ _ /

Time -

Initial _Date

. Perform Reactor Coolant 2 liter» Metals -

Sample per DP 0636, Collection and

Digestion of Metal Samples. _
' /

Time

. Initial Date

Time
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: ‘ : )

]

7.3.9.7.  Perform Feedwater Chemistry Analysis
(O, and conductivity) in accordance with
OP 4612, Sampling and Treatment of the
Reactor Water System. :

_ / /

. ' ‘ . Initial Date Time

7.3.9.8.  Verify the Main Steam Line Radiation
' - Monitor response is within the expected
dose range per OP 4617 Calculation of

Chemistry Controlling Setpoints or new

* Setpoint Change has been impl‘erpented.

/]
Initial ‘Date Time
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. Note:

VY is one of several,GE-designed BWRs which experience recirc bi-stable flow
patterns on a periodic basis. With no change in pump speed, these fluctuations can
produce step-changes in drive flow, typically ranging from 0.1 mlbs/hr to
0.35 mlbs/hr. Corresponding changes will also occur in jet pump flow, core flow,
core power and electrical output, ranging from 0.1% (with short-lived flow
changes) to 2% or more (with longer-lived flow changes and/or at core flows
greater than 100%).

These fluctuations have been observed ‘at VY and at other facilities with a duration
lasting a few seconds to about 1 minute, and at frequencies typically ranging from
. one to ten occurrences per hour, although up to 200 occurrences per hour have been
observed.  The magnitude, duration, and frequency of each flow pattern is random
and is sensitive to small changes in influ‘encing parameters such as recirc flow rate
or pump speed. GE has performed plant-specific safety analyses and has concluded
that the occurrence of recirc bi- stabl flow 1s nelther a safety concern nor an
operability issue.

- 7.3.10. Operations to observe control room indications
including ERFIS for bi-stable flow for several
minutes. If bi-stable flow is observed, submit a
condition report. (non intrusive)

Observed |/ nof observed
' / /

Initial Date Time

7.3.11. Run 3-D Monicore Official Case. Perform Core
Thermal Limits Verification in accordance with OP

4401. Attach per Section 9.0. (non intrusive)
: / /

Initial Date Time

ERSTI-04-VY1-1409-000
Page 61 of 118



~ Power Ascension Testing for Extended Power Uprate Conditions -

7.3.12. Request RE to:

7.3.12.1.

7.3.12.2.

-+ 7.3.12.3.

o 73.12.4.

Verify current reactor conditions are
within  acceptable values of the
power-flow map (COLR figure 2.4-

1). (non intrusive)
/ /
Initial Date Time

Verify all inputs to the heat balance
are acceptable by reviewing ERFIS
display HBI (Heat Balance Inputs).
Attach HBI screen per Section 9.0.
(non intrusive)
/ /
Initial Date Time

Verify the ERFIS heat balance

. (C047) is +/- 3% to other alternate

power - indications by reviewing the
APD display. Attach EFRIS APD
screen per Section 9.0. (non
intrusive) -
|
Initial Date Time

Submit a 3-D Monicore case and
review thermal limits at 1673 MWth. .

' Record and compare them against

the predicted values on Attachment
4. -Attach the 3-D Monicore case per
Section 9.0. ~Predict anticipated
thermal limits for 1752 MWth and
record on Attachment 4.  (non
intrusive) C
/ /:
Initial -Date Time.
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7.3.12.5. Verify that the Process Computer is
” using jet pump based core flow and
not the core flow based' upon the
drive flow-core flow relationship.
(non intrusive) ‘ '
| . / /.
Initial Date Time

 7.3.12.6. After a minimum of 12 hours at this
power plateau, save PCIOMR .
statepoint and compose the envelope
per OP 2457, PCIOMR
Implementation. (non intrusive)
' / /
Initial Date Time
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7.3.13. Allowing no other concurrent intrusive activities,
perform feedwater level control testmg per
Attachment 7A. (intrusive)

/

Initial Date -

7.3.14. Allowing no ofher concurrent 1ntrusnve activities,
perform MHC demonstratlon per Attachment
8A. (intrusive) _
/

Time

Initial + Date

7.3.15. Perform Recombiner Performance Momtormg per
Attachment 11A. (non 1ntrusxve) o
: /

Time

- Initial Date

~7.3.16. Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability
Program ar}d NF 102, Gprporate Fuel Reliability.
Both parties to sign when complete. (non intrusive)

/

Time

» Initial Date.

Time

/
Initial Date Time
7.3.17. Complete a report to be presented at OSRC used as
a basis to recommend to the General Manager, Plant
Operations, to continue the power ascension. (non
intrusive)
- OSRC Re,view Meeting #: l / /

Iniial Date

Time

ERSTI-04-VY 1-1409-000
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7.3.18. Authorization for Power Ascension

The results of testing and data collection performed

at the last power level plateau have been analyzed
and . presented to the General Manager, Plant =
Operations, and approval to proceed has been
obtained. (Non intrusive) o

Initial Date Time
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- 7.3.19. After 96 hours from the time'NRC NRR received
- the dryer data and evaluation submittal and with no
objections from NRC NRR, then call the NRC
Project Manager Rick Ennis (or acting NRC Project
Manager) at one of the following numbers (start at
top and proceed down list until a single contact is
made) and inform the NRC that VY 1s continuing
with the power ascension. (non intrusive)

7.3.19.1.

Contact Order

S N

=0 a W,

© receipt.

If Rick Ennis (or acting NRC PM)

cannot immediately confirm receipt, ask

for call back. - Date stamp or other
positive acknowledgment of NRC

(®]

[

Initial Date Time

301-415-1420 (Rick Ennis office)

301-972-8225 (Rick Ennis home)
301-814-5965 (Rick Ennis cellular. phone)
301-415-1388 (Jim Shea office)
609-220-0306 (Jim Shea cellular phone)
301-415-0560 (Darrell Roberts office)
301-385-3326 (Darrell Roberts cellular phone)
301-415-1430 (NRC secretary—request contact with Ennis or Shea)
301-415-0550 (NRC Operations Center-request contact Ennis or Shea)
301-816-5100 (NRC Operations Center-request contact Ennis or Shea)

73.19.2.

‘Email fhe following individuals to

inform them VY is continuing with the
power ascension. Attach email per step
9.

Rick Ennis at rxe@nrc.gov
Jim Shea at jjs@nrc.gov

Jim Devincentis at jdevinc@entergy.com

Enrico Betti at ebetti@entergy.com

" Tom Scarbrough at tgs@nre.gov

John Wu at ciw(@nre.gov
Kamal Manoly at kam(@nrc.gov

[ 1

Initial Date Time
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7.3.19.3. " Continue with the ;;owef ascension.

/o]
Initial Date Time

+

Licensing:

(Print/Sign) - (Date)

ERSTI-04-VY 1-1409-000
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Dryer data collection readings (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achlevmg the next power
platcau per Attachment 1.

Reactor Power will need to be held éonstant, (within -19 MWth, +0
MWth) for approximately 2 minutes before and -15 minutes during the.
dryer data collection per Attachment 1.

NOTE:

7.4.

Increasing to 1712 MWth

Allowing no other concurrent intrusive activities, raise
reactor power by 40 MWth to 1712 MWth (1693 MWth
to 1712 MWth) in accordance with OP 0105, Reactor
Operatlons, as follows: :

7.4.1. While raising reactor power:

7411,

7412,

7.4.13.

Perform. dryer data collection after the
first 16 MWth change in reactor power
per Attachment 1H at 1689 MWth (1670
MWth to 1689 MWth).

: / /
" Initial Date Time

Perform dryer data collection after the
second 16 MWth change in reactor
power per Attachment 11 at 1705 MWth
(1686 MWth to 1705 MWth). -
/ /
Initial Date Time

Perform dryer data collection per
Attachment 1J after achieving 1712
MWth (1693 MWth to 1712 MWth).

' : / /

Initial Date Time
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~ 7.4.2. Maintain reactor power 1712 MWth (1693 MWth to
- 1712 MWth) for four hours while performmg the
following non mtruswe activities:

7.42.1. . Perform flow induced  vibration
measyrement per. Attachment 2D. (non
intrusive)
/ / ,
Inittal Date Time

7.4..2_.2.' .Request REto:

7.4.2.2.1. Verify current | reactor
conditions ~ are . + within
acceptable values of the
power-flow rnap' (COLR

figure 2.4-1). (non intrusive)

/. /

| Initial = Date Time
7.4.2.2.2. Vérify all inputs to the heat ‘ '
~° balance  acceptable by
- reviewing ERFIS display
HBI (Heat Balance Inputs).
Attach HBI screen per

Section 9.0. (non 1intrusive)

L
Initial Date Time

\ ' ) )

7.4.3. One hour after achieving 1712 MWth (1693 MWth
to 1712 MWth), perform moisture carryover
determination per Attachment 5F. (non intrusive) ‘
[

Initial Date Time
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7.4.4. Four hours after achieving 1712 MWth (1693
' MWth to 1712 MWth), perform Extraction Steam
Reverse Current (RC) Valve Test in accordance

with OP 4160 Section B, Extraction Steam Reverse

Current Valve Test using VYOPF 4160.07. Hold

each RCV test switch for 30 seconds or until a

closed (green light) indication is observed. Record

whether the valve indicated intermediate or closed.

- Attach VYOPF 4160.07 per Section 9.0. (Intrusive)

/ /

Initial Date Time

7.4.5. Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability
Program and NF 102, Corporate Fuel Reliability.

‘Both parties to sign when complete. (non intrusive)

/]

Initial

Date Time

/ /

Initial Date Time

7.4.6. 'Request Chemistry to verify the Main Steam Line
Radiation Monitor response is within the expected
dose range per OP 4617, Calculation of Chemistry
Controlling Setpoints or new Setpoint Change has
been implemented (non intrusive)

/ /

_ Initial. Date Time

ERSTI-04-VY 1-1409-000
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Dryer data collection readings (strain gauge and accelerometer data) are
' to be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achieving the next
power plateau per Attachment 1. '

Reactor Power will need fo be held constant, (within -19 MWth, +0
MWth) for approximately 2 minutes before and 15 minutes during the_
dryer data collection per Attachment 1. '

- NOTE:

75,

| Increasing to 1752 MWth

Allowing no other concurrent intrusive activities, raise -
reactor power by 40 MWth to 1752 MWth (1733 MWth
to 1752 MWth) per hour in accordance with OP-0105,
Reactor Operations, as follows:

7.5.1.

7.5.1.1.

7.5.1.2.

7513,

"MWth (1733 MWth to 1752 MWth).

" ‘While raising reactor power:

' Perform. dryer data collection after the
first 16 MWth change in reactor power

per Attachment 1K at 1728 MWth (1709
MWth to 1728 MWth).

' - [ ]
Initial Date Time

Perform dryer data collection after the

second 16 MWth change in reactor

- power per Attachment 1L at 1744 MWth

(1725 MWth to 1744 MWth).
_ . /]
Initial Date Time

Perform dryer data colléction per
Attachment 1M after achieving 1752

/ /
Initial Date = Time
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7.5.1.4.  Notify the test team to complete report O,
preparation that evaluates dryer data
(strain gauge results, evaluations,
- acceptance criteria, etc,) and makes a
- recommendation to OSRC to continue.
power ascension. ' :

OSRC Review Méeting #: | . / /
! I Initial Date Time

7.5.2. Perform flow induced vibration measurement per
Attachment 2E. (Non intrusive). ,
/ /

Initial Date Time

7.5.3. Maintain reactor Iﬁower after achieving 1752 MWth
(1733 MWth to 1752 MWth) for a total of four
hours. B o : :
\ ‘ / /
\ Initial Date Time

\
\
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7.5.4. Once each 24 hours:

7.54.1.
7.5.42.
7543,

7.5.4.4.

Verify moisture carryover per
Attachment 5G. (non intrusive)

Verify moisture carryover per

‘Attachment 5H. (non intrusive)

Verify moisture carryover per

Attachment 51. (non intrusive)

: Ven'fy moisture. carryover for per

Attachment 5J. (non intrusive)
. o ,

\

\

/ !
Initial Date Time

. ;)
Initial Date Time_

/ /
Initial Date Time

/ /.
Initial Date Time
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7.5.5. Once ‘the dryer data has been. evaluated and
approved by OSRC and the General Manager, Plant
. Operations, perform the following (non-intrusive):

7.5.5.1.

7552,

“For the transmission of small data files

(i.e., < 5 MB), email directly to:

Rick Ennis at rxe(@nre.gov
Jim Shea at jjs@nrc.gov

Jim Devincentis at jdevinc@entergy.com
Enrico Betti at ebetti(@entergy.com
Tom Scarbrough at tgs@nrc.gov

-John Wu at ciw@nrc.gov

- Kamal Manoly at kam{@nrc.gov

/- /
Initial Date Time

For the transmission of large data files

(i.e., 5 MB or larger), upload to web
folder at www.ibackup.com

Account name:  envydryer

Password: - Later

and email the following persons the files
have been uploaded on ibackup.com:

Rick Ennis at rxe@' nre.gov
Jim Shea at jjs@nrc.gov

Jim Devincentis at jdevinc@entergy.com

Enrico Betti at ebetti@entergy.com
Tom Scarbrough at tgs(@nrc.gov

John Wu at ciw(@nrc.gov
Kamal Manoly at kam@nrc.gov

L
Initial Date Time
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7.5.5.3.

"Contact Order

Confirm receipt via telephone to NRC

Project Manager Rick Ennis (or acting
NRC Project Manager) at one of the
following numbers (start at top and

- proceed down list until a single contact

1s made. If Rick Ennis (or acting NRC
PM) cannot immediately confirm
receipt, ask for call back. Date stamp or
other positive acknowledgment of NRC
recexpt

/ /

- Initial Date Time -

. 301-415-1420 (Rick Ennis office)

. 301-972-8225 (Rick Ennis home)

.- 301-814-5965 (Rick Ennis cellular phone)
. 301-415-1388 (Jim Shea office)

. 609-220-0306 (Jim Shea cellular phone)

. 301-385-3326 (Darrell Roberts cellular phone)
. 301-415-1430 (NRC secretary—request contact with Ennis or Shea)
301-415-0550 (NRC Operations Center-request contact Ennis or Shea)

I
2
3
4
5
6. 301-415-0560 (Darrell Roberts office)
7
8
9.
1

-10. 301-816- 5100 (NRC Operatlons Center-request contact Ennis or Shea) -

7.5.5.4.

Once confirmation has been received,

record below the start and end time of

“the 96 hour clock.

Start of 96 hour clock:

Date/ Time .

End of 96 hour clock:

Date / Time

r

A

Initial Date Time

R

.Initial Date Time
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. . . (®)
7.5.6. Cognizant Engineers to perform walkdowns per the
Engineering-  Monitoring Plans, - including
inspections where practicable based on ALARA and
safety reasons, a review of ERFIS indications, local . -
indications, control room indications, etc., for
systems (components) affected by EPU. = An
evaluation needs to be completed for ANY
discrepancy noted. Include this 'documentation
within Attachment 9 to this procedure as discussed
in Section 9. (non intrusive) '

-System Engineering Mechanical ’ : B / /
: : Initial Date Time -

Systefn Engineeﬁﬁg Electrical ' : [
" ‘ Initial Date: Time

Programs and Corhpo‘nerit Engineering _
Plant Programs \ A /
: \ Initial Date Time

7.5.7. Perform feedwater runout data per Attachment 6B
- and complete the analysis. (non intrusive)

/ /
Initial Date Time

7.5.8. Perform radiation surveys per Attachment 3. (non -

' intrusive) ‘ "
/ /

Initial Date Time

ERSTI-04-VY 1-1409-000
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7.5.9. Contact Chemistry to perform the following and
include data within Attachment [0A-10D, as
appropriate, to this procedure as discussed in
Section 9.0. (non intrusive):

7.5.9.1.

7.5.9.2.

7.5.9.3.

7594,

7.5.95.

759.6.

‘Digestion of Metal Samples.

Monitor and record site boundary dose
rates in agccordance with Attachment 10.
, - y

Initial Date

Perform Reactor Coolant lodine Activity
in accordance with OP 0631,

" Radiochemistry.

/

Time

Imitial Date

Perform Reactor Coolant Chloride and
Conductivity Analysis in accordance
with OP 4612, Sampling and Treatment
of the Reactor Water System.

) , /

Time

Initial Date

Perform Reactor Coolant Filterable

“Solids Analysis per DP 0643, Filterable

Solids, Section C.

 Time

Initial Date

Perform Reactor Coolant Isotopic (8 '

hour " decay) in accordance with OP
0631, Radiochemistry, Appendix B.
/

Time

Inittal Date

Perform Reactor Coolant 2 liter Metals
Sample per DP 0636, Collection and

/

Time

/

Initial Date’

‘Time

ERSTI-04-VY1-1409-000
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©

- 7.5.9.7.  Perform Feedwater Chemistry Analysis
‘ (O, and conductivity) in accordance with
OP 4612, Sampling and Treatment of the

Reactor Water System. | '

L : [

Initial Date Time

7.59.8. Verif); the Main Steam Line Radiation
Monitor response is within the expected
~ dose range per OP 4617 Calculation of
Chemistry Controlling Setpoints or new

Setpoint Change has been implemented.

. [
Initial Date. Time

ERSTI-04-VY 1-1409-000
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Note:

VY is-one of several GE-designed BWRs which experience recirc bi-stable flow
‘patterns on a periodic basis. With no change in pump speed, these fluctuations can
produce step-changes in drive .flow, typically, ranging from 0.1 mlbs/hr to
0.35 mlbs/hr. Corresponding changes will also occur in jet pump flow, core flow,
core power and electrical output, ranging from 0.1% (with short-lived flow
changes) to 2% or more (with longer- hved flow changes and/or at core flows
greater than 100%). :

' These fluctuations have been observed at VY and at other facilities with a duration
lasting a few seconds to about 1 minute, and at frequencies typically ranging from
one to ten occurrences per hour, although up to 200 occurrences per hour have been
observed. The magnitude, duration, and frequency of each flow pattern is random
and is sensitive to small changes in influencing parameters such as recirc flow rate
or pump speed. GE has performed plant-specific safety analyses and has concluded

-that the occurrence of recirc bi-stable flow is neither a safety concern nor an
operability issue. o '

7. 5 10. Operations  observe control room. indications
including ERFIS for bi-stable flow for several -
minutes. If bi-stable flow is observed, submit a -
condition report. (non intrusive)

QObserved . / not observed
: / -/

Initial Date Time

-7.5.11. Run 3-D Monicore Official Case. Perform Core
Thermal Limits Verification in accordance with OP

4401. Attach per Section 9.0. (non intrusive) :
_ / /

Imitial Date Time

ERSTI-04-VY1-1409-000
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7.5.12. Request RE to:

7.5.12.1. Verify current reactor conditions are
within - acceptable values of the
power-flow map (COLR figure 2.4-
1). (non intrusive) ,

/ /
Initial Date Time

7.5.12.2.  Verify all inputs to the heat balance
are acceptable by reviewing ERFIS
display HBI (Heat Balance Inputs).
Attach HBI screen per Section 9.0.

(non intrusive)
/ /
Initial Date Time

© 7.5.12.3.  Verify the ERFIS heat balance
. (C047) is +/- 3% to other alternate

power indications by reviewing the

APD display. Attach EFRIS APD

screen per  Section 9.0. (non

‘Intrusive) '

/ /
Initial Date Time

~7.5.12.4. Submit a 3-D Monicore case and
review thermal limits at 1752 MWth.
Record and compare them against
the predicted values on Attachment
4. Attach the 3-D Monicore case per
Section 9.0.  Predict anticipated
thermal limits for 1832 MWth and
~record on Attachment 4. (non
intrusive) ‘
/ /-
Initial - Date Time

| ERSTI-04-VY1-1409-000
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7.5.12.5. Verify that the Process Computer is
using jet pump based core flow and
not the core flow based upon the
drive flow-core flow relationship.
(non intrusive)
' /

Initial  Date

7.5.12.6. After a minimum of 12 hours at this
- power plateau, save PCIOMR’
statepoint and compose the envelope
per  OP 2457, PCIOMR
Implementation. (non intrusive)
' /

Time

Initial Date

7.5.13. Aliowixlg no other concurrent intrusive aCt__ivities, _
perform feedwater level control testing per
Attachment 7B. (intrusive)

Time

ot /

Initial Date.

7.5.14. Allowing no other concurrent intrusive acﬁvities,
perform MHC demonstration per Attachment
8B. (intrusive)

. ' /

Time

Initial Date

Time

ERSTI-04-VY1-1409-000
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' ©
7.5.15. Perform Recombiner Performance Moniton’hg per

Attachment 11B. (non intrusive)
_ / /

Initial Date Time

~ 7.5.16. Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability
Program and NF:!102, Corporate Fuel Reliability.

Both parties to sign when complete. (non intrusive)
' / /

Initial  Date -Time

. ) /
Initial Date Time

~ 7.5.17. Complete a report to be presented at OSRC used as
' a basis to recommend to the General Manager, Plant

Operations, to continue the power ascension. (non
" intrusive) \

OSRC Review Meeting #:\ : . / /
' Initial Date Time

7.5.18. Authorization for Power Ascension

The results of testing and data collection performed
at the last power level plateau have been analyzed -
and presented to the General Manager, Plant.
Operations, and approval to proceed has been

obtained. (Non intrusive)
/ /

Initial Date Time

ERSTI-04-VY'1-1409-000
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. 7.5.19. After 96 hours from the time NRC NRR received

Contact Order o -

S0 0N AU R W N

the dryer data and evaluation submittal and with no
objections from NRC NRR, then call the NRC
Project Manager Rick Ennis (or acting NRC Project
Manager) at one of the following numbers (start at
top and proceed down list until a single contact is
made) and inform the NRC-that VY is continuing
with the power ascension. (non intrusive)

7.5.19.1. If Rick Ennis (or acting NRC PM)
, cannot immediately confirm receipt, ask
for call back. Date stamp or other -
+ positive acknowledgment of NRC
receipt. - - ‘
' | /I
Initial Date Time

301 415 1420 (Rick Enn}s office)

301-972-8225 (Rick Ennik home)

301-814-5965 (Rick Ennis cellular phone)

301-415-1388 (Jim Shea office) .

609-220-0306 (Jim Shea cellular phone)

301-415-0560 (Darrell Roberts office)

301-385-3326 (Darrell Roberts cellular phone)

301-415-1430 (NRC secretary—request contact with Ennis or Shea)
301-415-0550 (NRC Operations Center-request contact Ennis or Shea)
301-816-5100 (NRC Operations Center-request contact Ennis or Shea)

7.5.19.2. Email the foIlowing' individuals to

inform them VY is continuing with the
power ascension. Attach email per step
9. -

Rick Ennis at rxe@nrc.gov
Jim Shea at Jjs(@nrc.gov

Jim Devincentis at jdevinc@entergy.com
Enrico Betti at ebetti@entergy.com

Tom Scarbrough at tgs@nrc.gov

John Wu at ciw(@nrc.gov . -

Kamal Manoly at kam@nrc.gov

/ /
Ini_tial Date Time

ERSTI1-04-VY1-1409-000
Page 83 of 118



'Power Ascension Testing'for Extended Power Uprate Conditions

7.5.19.3. Continue with the power ascension.

, o
Initial Date Time

Licensing; ' X " ]
(Print/Sign) (Date)

ERSTI-04-VY 1-1409-000
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. .
. - [

Dryer data collection readings (strain gauge and accelerometer data) are to
" be taken and evaluated every hour during power ascension (16 MWth
- change in reactor power) and within one hour of achieving the next power
- plateau per Attachment.1.

Reactor Power will need to be held'constant (within -19 MWth, +0
MWth) for approximately 2 minutes before and 15 minutes dunng the
dryer data collection per Attachment 1.

NOTE:

7.6.

| Increasing to 1792 MWth

‘Allowing no other concurrent intrusive activities, raise
reactor power by 40 MWth tol1792 MWth (1773 MWth

“to 1792 MWth) in accordance; w1th OP 0105, Reactor

Operations, as follows:

7.6.1. While raising reactor pbwer:

7.6.1.1.

7.6.1.2.

7.6.1.3.

“MWth (1773 MWth to 1792 MWth).

Perform dryer data collection after the

- first 16 MWth change in reactor power

per Attachment 1N at 1768 MWth (1749
MWth to 1768 MWth). ‘ o :
| / /
Initial Date Time

Perform dryer data collection after the
second 16 MWth change in reactor
power per Attachment 10 at 1784 MWth
(1765 MWth to 1784 MWth). '

’ : / /
Initial Date Time

Perform dryer data. collection per
Attachment 1P after achieving 1792

/]
Initial Date Time

ERSTI-04-VY 1-1409-000
Page 85 of 118



. Power Ascension Testing for Extended Power Uprate Conditions

7.6.2. Maintain reactor power 1792 MWth (1773 MWth to
1792 MWth) for four hours while performmg the
following non intrusive activities:

7.6.2.1. Perform flow induced  vibration
measurement per Attachment ZF (non
intrusive) o _
/ /.

Initial Date Time

7.6.2.2. Request REto:

7.6.2.2.1. Verify current reactor
conditions are.  within
acceptable values of  the
power-flow map (COLR
figure 2.4-1). (non intrusive) ,
/ /.
Initial Date Time

7.6.2.2.2. Verify all inputs to the heat
‘ balance  acceptable by
reviewing ERFIS  display
HBI (Heat Balance Inputs).
Attach HBI. screen per
Section 9.0. (non intrusive) .
' - ' / / .
~ Initial Date Time

7.6.3. One hour after achieving 1792 MWth (1773 MWth
‘ ~to 1792 MWth), perform moisture carryover

determination per Attachment 5K. (non intrusive)
/ /

- Initial Date Time

ERSTI-04-VY1-1409-000
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7.6.5.

. 7.6.6.

. 7.6.4. Four hours after ach1evmg 1792 MWth (1773
‘MWth to 1792 MWth), perform Extraction Steam .

Reverse Current (RC) Valve Test in accordance
with OP 4160 Section B, Extraction Steam Reverse
Current Valve Test using VYOPF 4160.07. Hold

~each RCV test switch for 30 seconds, or until a

closed (green light) indication is observed. Record

“whether the valve indicated intermediate or closed.

Attach VYOPF 4160.07 per Section 9.0. (Intrusive) :
' ‘ / /.
Initial -Date Time

Request Chemistry and RE to evaluate offgas levels

- for fuel integrity per PP 7401 Fuel Reliability

Program and NF 102, Corporate Fuel Reliability.
Both parties to sign when complete. (non intrusive).
Initial Date Time

/ /
Initial Date Time

Request Chemistry to verify the Main Steam Line '

‘Radiation Monitor response is within the expected

dose range per OP 4617, Calculation of Chemistry
Controlling Setpoints or new Setpoint Change has
been implemented (non intrusive)

[
Initial Date Time
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Fant

o Dryer data collection readings (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achlevmg the next power
plateau per Attachment 1.

. Reactor Power will need to be held constant, (within -19 MWth, +0
MWth) for approx1mately 2 minutes before and 15 minutes during the
dryer data collection per Attachment 1.

* NOTE:

7.7, Increasing to 1832 MWt

~Allowing no other concurrent intrusive activities, raise
reactor power by 40 MWth to 1832 MWth (1813 MWth
to 1832 MWth) in accordance with OP-0105, Reactor
Operations, as follows:

\

7.7.1. While raising reactor power:

7.7.1.1.

7.7.1.2.

7.7.1.3.

Perform dryer data collection after the

" first 16 MWth change in reactor power

per Attachment 1Q at 1808 MWth (1789
MWth to 1808 MWth).

: /o
Initial Date Time

- Perform: dryer data collection'af.ter the

second 16 MWth change in reactor .
power per Attachment 1R at 1824 MWth
(1805 MWth to 1824 MWth). .
/ /
Initial Date Time

Perform dryer data collection per
Attachment 1S after achieving 1832 -
MWth (1813 MWth to 1832 MWth). _
: / /
Initial Date Time
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7.7.2.

773

7.7.4.

7.7.1.4.  Notify the test team to complete report

' preparation that evaluates dryer data
(strain . gauge results, .. evaluations,
acceptance criteria, etc;) and makes a
recommendation to OSRC to continue
. power ascension. '

Power Ascension Testing for Extended Power.Uprate Conditions 3

OSRC Review Meeting #: _ /
' o ' Initial Date Time '
Perform ﬂdw induced vibration measurement per
Attachment 2G. (Non intrusive). '
' : . / /-
0 Initial Date Time
Maintain reactor power 1832 MWth (1813 MWth to
1832 MWth) for a total of four hours.
, : | _ ‘ / /
‘ _ , ' ~ Imtial Date Time
Once each 24 hours: 2 '
7.7.4.1. - Verify moisture carryover per
Attachment 5L. (non intrusive) -
' ‘ / /-
, . Initial Date Time
- 7.7.4.2.  Verify moisture carryover per -
' Attachment 5M. (non intrusive) _
/ /
‘ , Initial Date Time
7.7.4.3.  Verify moisture carryover per :
Attachment 5N. (non intrusive)
' / /
Initial Date Time
- 7.7.4.4.  Verify moisture carryover for per '
Attachment 50. (non intrusive)
/[ /.
Initial Date Time
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7.7.5. Once the dryer-'udatav has been evaluated and
approved by OSRC and the General Manager, Plant
- Operations, perform the following (non-intrusive):

7.7.5.1.

7.7.5.2.

For the transmission of small data files
(i.e., <5 MB), email directly to:

Rick Ennis at rxe(@nrc.gov.
Jim Shea at jjs@nrc.gov:

- Jim Devincentis at jdevinc@entergy.com

Enrico Betti at ebetti@entergy.com

- Tom Scarbrough at tgs@nrc.gov

* John Wu at ciw(@nrc.gov
- Kamal Manoly at kam@nrc.gov

/ /
Initial Date - Time

For the transmission of large data files

(i.e, 5 MB or larger), upload to web
folder at www.ibackup.com '

Account name:  envydryer
Password: Later

and email the following persons the files
have been uploaded on ibackup.com:

Rick Ennis at rxe@nre.gov
Jim Shea at jjs@nrc.gov

Jim Devincentis at jdevinc@entergy.com
Enrico Betti at ebetti{@entergy.com

Tom Scarbrough at tgs@nrc.gov

John Wu at ciw(@nrc.gov

‘Kamal Manoly at kam@nrc.gdv

/ /-
Initial Date Time
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Power Ascension Testing for Extended Power Uprat.é Conditions

7.7.5.3.

Contact Order
1. 301-415-1420 (Rick Ennis office)

. 301-972-8225 (Rick Ennis home)

. 301-814-5965 (Rick Ennis cellular phone)

. 301-415-1388 (Jim Shea office)
609-220-0306 (Jim Shea cellular phone)

. 301-415-0560 (Darrell Roberts office)

. 301-385-3326 (Darrell Roberts cellular phone)
. 301-415-1430 (NRC secretary—request contact with Ennis or Shea)
301-415-0550 (NRC Operations Center-request contact Ennis or Shea)
0. 301-816-5100 (NRC Operations Center-request contact Ennis or Shea)

7.7.5.4.

Confirm receipt via telephone to NRC
Project Manager Rick Ennis. (or acting
NRC Project Manager) at one of the
following numbers (start at top and
proceed down list until a single contact
is made. " If Rick Ennis {or acting NRC
PM) cannot immediately = confirm
receipt, ask for call back. Date stamp or

- other positive acknowledgment of NRC

receipt.

s /

Once confirmation has been received,

record below the start and end time lof

the 96 hour clock.

Staft of 96 hour clock:

Date/ Time

End of 96 hour clock:

Date / Time

‘Date’ Time

/ /

Date Time

/ /

Date Time

ERSTI-04-VY 1-1409-000
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. )
7.7.6. Cognizant Engineers to perform walkdowns per the
Engineering  Monitoring  Plans,  including
inspections where practicable based on ALARA and -
safety reasons, a review of ERFIS indications, local
" indications, control room indications, etc., for
systems (components) affected by EPU. An
“evaluation needs! to be completed for ANY
discrepancy noted. Include this documentation
within Attachment 9 to this procedure as discussed
in Section 9. (non intrusive)

System Engineering Mechanical - : [ ] _
‘ Initial Date Time

System Engineering Electrical o .
. : Initial- Date Time
4 |
- Programs and Component|Engineering .
Plant Programs : \ ‘ /- /
o I Initial Date Time

7.7.7. Perform feedwater runout data per Attachment 6C
" and complete the analysis. (non intrusive)
/- /
Initial Date Time

7.7.8. Perform radiation surveys per Attachment 3. (non
1ntruswe)

/ /
Initial Date Time
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. 1.7.9. Contact Chemlstry to perform the following and

include

data within Attachment 10A-10D, as

appropriate, to this procedure as discussed in
Section 9.0. (non mtrusxve)

) 7.7.9.1‘

7.7.9.2.

7.7.9.3.

"7.7.94.

7.7.9.5.

 7.7.96.

‘Radiochemistry.

10631, Radiochemistry, Appendix B.

Monitor and record site” boundary dose
rates in accordance with Attachment 10.
. _ : )

Initial Date

~ Perform Reactor Coolant Iodine Activity

in accordance with OP 0631,

,

-Time

- Initial. Date

Perform Reactor Coolant Chloride and
Conductivity Analysis in . accordance
with OP 4612, Sampling and Treatment
of the Reactor Water System.

' ‘ /

Time

Initial Date

.Perform. Reactor Coolant Filterable

Solids Analysis per DP 0643, Filterable
Solhds, Section C.’ _
' /

Time

Initial - Date

Perform Reactor Coolant Isotopic (8
hour decay) in accordance with OP

.

Time -

Initial Date

Perform Reactor.Coolant 2 liter Metals
Sample per DP 0636, Collection and
Digestion of Metal Samples.

' /

Time

Initial Date

Time

ERSTI-04-VY 1-1409-000
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- 0
7.79.7.  Perform Feedwater Chemistry Analysis
(0, and conductivity) in accordance with
OP 4612, Sampling and Treatment of the

Reactor Water System.

: ‘ [

Initial Date Time

+

7.7.9.8.  Verify the Main Steam Line Radiation
' Monitor response is within the expected
dose range per OP 4617 Calculation of
Chemistry Controlling Setpoints or new
_Setpoint Change has been implemented.

o [

Initial Date

Time

ERSTI-04-VY 1-1409-000
Page 94 of 118



v -

Power Ascension Testing for Extended Power Uprate Conditions o

. Note:

VY is one of several GE-designed BWRs which experience recirc bi-stable flow
patterns on a periodic basis. With no change in pump speed, these fluctuations can
]~ produce step-changes in drive flow, typically ranging from 0.1 mlbs/hr to
0.35 mlbs/hr. Corresponding changes will also occur in jet pump flow, core flow, .
core .power and electrical output, ranging from 0.1% (with short-lived flow
changes) to 2% or more (with longer-lived flow changes and/or at core flows

greater than 100%). '

These fluctuations have been observed at VY and at othet facilities with a duration
. lasting a few seconds to' about 1 minute, and at frequencies typically ranging from
" one to ten occurrences per hour, although up to 200 occurrences per hour have been
observed. The magnitude, duration, and frequency of each flow pattern is random
and is sensitive to small changes in in\ﬂuencing parameters such as recirc flow rate
or pump speed. GE has performed plant-specific safety analyses and has concluded
that the occurrence of recirc bi-stable flow is neither a safety concern nor an
operability 1ssue. : :

7.7.10. Operations  observe control room. indications
including ERFIS for bi-stable flow for several
minutes. If bi-stable flow is observed, submit a
condition report. (non intrusive)

Observed / nqt_observed
/ /

Initial Date Time

. 7.7.11. Run 3-D Monicore Official Case. Perform Core
Thermal Limits Verification in accordance with OP

4401. Attach per Section 9.0. (non intrusive)
‘ ' : / /

Inittal Date Time
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7.7.12. Request RE to:

7.7.12.1.

7.7.12.2.

7.7.12.3.

7.7.12.4.

Verify current reactor conditions are
within “acceptable values of the
power-flow map (COLR figure 2.4-
1). (non intrusive) _
: -] /
Initial Date Time

Verify all inptits to the heat balance

are acceptable by reviewing ERFIS

display HBI (Heat Balance Inputs).
Attach HBI screen per Section 9.0.
(non intrusive)

: / /
Initial Date Time

Verify the ERFIS heat balance
- (C047) 1s +/- 3% to other alternate

power indications by reviewing the
APD display. Attach EFRIS APD
screen  per Section 9.0. (non
intrusive)
[ /
~ Initial Date Time

Submit a 3-D Monicore case and
review thermal limits at 1832 MWth.
Record and compare them against
the predicted values on Attachment
4. Attach the 3-D Monicore case per
Section 9.0.  Predict = anticipated
thermal limits for 1912 MWth and
record on Attachment 4.  (non
intrusive)
A
Initial Date Time
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7.7.12.5. Verify that the Process Computer is
using jet pump based core flow and
not the core flow based upon the
drive flow-core flow relationship.
(non intrusive)
. PR |
Inittal Date  Time

7.7.12.6. After a minimum of 12 hours at this
' power plateau, save PCIOMR
statepoint and compose the envelope
per OP 2457, PCIOMR
Implementation. (non intrusive)
‘ ' / /
Initial Date Time
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7.7.13. Allowing no other concurrent intrusive _ © |
activities, perform feedwater level control testing
- per Attachment 7C. (mtruswe)
/ /
Initial Date Time

7.7.14. Allowing no other concurrent intrusive activities, - -
- perform MHC demonstration per Attachment
8C. (mtruswe) \ :
[
Initial Date Time

7.7.15. Perform Recombiner Performance Monitoring per
Attachment 11C. (non intrusive) -

' - / /
' Initia] Date Time

. 7.7.16. Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability
Program and NF 102, Gorporate Fuel Reliability.
Both part1es to sign when complete. (non intrusive)
o - /
Initial Date Time

/ /-
Initial Date Time

7.7.17. Complete a report to be presented at OSRC used as
a basis to recommend to the General Manager, Plant
Operations, to continue the power ascension. (non
intrusive) :

OSRC Review Meeting #: [
: ‘Initial Date Time
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. . ¢

- 7.7.18. Authorization 'for Power Ascension °

The results of testing and data collection performed
at the last power level plateau have been analyzed
and presented to the General Manager, Plant
Operations, and approval. to proceed has been

obtained. (Non intrusive)
L ] /
Initial Date Time
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-

7.7.19. After 96 hours ﬁom the time NRC NRR recelved
the dryer data and evaluation submittal and with no
objections from NRC NRR; then call the NRC
Project Manager Rick Ennis (or acting NRC Project
Manager) at one of the following numbers (start at
top and proceed down list until a single contact is

- made) and inform the NRC that VY is continuing
with the power ascension. (non intrusive)

7.7.19.1.

Contact Order

“If Rick Emnis (or acting NRC PM)
cannot immediately confirm receipt, ask

for call back. Date stamp or other

positive  acknowledgment of NRC
receipt. -

/ /

Initial

. 301-415-1420 (Rick Ennis office)

. 301-972-8225 (Rick Ennis home)

. 301-814-5965 (Rick Ennis cellular phone)
. 301-415-1388 (Jim Shea office)

. 609-220-0306 (Jim Shea cellular phone)

. 301-385-3326 (Darrell Roberts cellular phone)
. 301-415-1430 (NRC secretary—request contact with Enms or Shea)
301-415-0550 (NRC Operations Center-request contact Ennis or Shea) -

1
2
3
4
5
6. 301-415-0560 (Darrell Roberts office)
7
8
9.
1

Date Time

0.301-816-5100 (NRC Operations Center-request contact Ennis or Shea)

7.7.19.2.

Email the following individuals to
inform them VY is continuing with the
power ascension. Attach email per step

9.

" Rick Ennis at rxe{@nre.gov

Jim Shea at jjs@nrc.gov

‘Jim Devincentis at jdevinc@entergy.com

‘Enrico Betti at ebetti@entergy.com

Tom Scarbrough at tgs(@nre.gov
John W at ciw(@nrc.gov

- Kamal Manoly at kam(@nre.gov

/[

Initial

Date - Time

-~ ERSTI-04-VY1-1409-000

Page 100 of 118



v -

Power Ascension Tes'ting for Extended Power Uprate Conditions

7.7.19.3.  Continue with the power ascension. 0

: / /
Initial Date Time

Licensing: .

(Print/Sign) (Date)

ERSTI-04-VY1-1409-000
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Power Ascensibn Testing for Extended Power Uprate Conditions

" Dryer data collection readings (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achieving the next power
plateau per Attachment 1.

Reactor - Power wil] need to be held conétan't‘, (within -19 MWth, +0
MWth) for approximately 2 minutes before and 15 minutes during the -
dryer data collection per Attachment |. '

NOTE:

78.

Increasing to 1872 MWth

.. Allowing no other concurrent intrusive activities, raise

reactor power by 40 MWth to 1872 MWth (1853 MWth
to 1872 MWth) in accordance w1th OP 0105, Reactor
Operatlons, as follows: :

7.8.1.1.

7.8.1.2.

7.8.1.3.

© (1845 MWthto 1864 MWth). -

- 7.8.1. While raising reactor power:

Perform dryer data collection after the
first 16 MWth change in reactor power
per Attachment 1T at 1848 MWth (1829
MWth to 1848 MWth). L
/ /
Initial Date . Time

Perform dryer data collection after the
second 16 MWth change in reactor
power per Attachment 1U at 1864 MWth

s
Initial Date Time

Perform dryer data collection per
Attachment 1V after achieving 1872
MWth (1853 MWth to 1872 MWth).
- o / /
Initial Date Time

- ERSTI-04-VY1-1409-000
. Page 102 of 118
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~ 7.8.2.  Maintain reactor power 1872 MWth (1853 MWth to
1872 MWth) for four hours while performing the
following non intrusive activities:

7.8.2.1.

7.8.2.2.

7.8.3. One hour after achieving 1872 MWth (1853 MWth

Perform

7.8.2.2.2.

/ /

~ Initial Date Time

flow  induced ~ vibration
measurement per Attachment 2H.  (non
intrusive) - " '
(
‘Request RE to :
7.8.2.2.1. Verify current . reactor
conditions are within

acceptable values of - the
power-flow map (COLR

figure 2.4-1). (non intrusive)

/ -/

Initial

Verify all inputs to the heat
balance acceptable by
reviewing ERFIS -display
HBI (Heat Balance Inputs).
Attach HBI screen per
Section 9.0. (non intrusive)

‘Date Time

/ /

. Initial = Date Time

to 1872 MWth), perform moisture carryover
- determination per Attachment 5P. (non intrusive)

! /

- Inital Date Time

ERSTI-04-VY 1-1409-000
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7.8.4. Four hours after achieving 1872 MWth (1853 O

MWth to. 1872 MWth), perform Extraction Steam
Reverse Current (RC) Valve Test in accordance
with OP 4160 Section B, Extraction Steam Reverse
Current Valve Test using VYOPF 4160.07. Hold
each RCV test switch for 30 seconds or until a
closed (green light) indication s observed. Récord
whether the valve indicated intermediate or closed.
Attach VYOPF 4160.07 per Section 9.0. (Intrusive)

/- / .
Initial ’Date Time

7.8.5. Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability
Program and NF 102, Corporate Fuel Reliability.
Both parties to sign when complete. (non intrusive) ,
l S / /
\ Initial Date Time

. I / /
Initial Date Time

7.8.6. Request Chemistry to verify the Main Steam Line
Radiation Monitor response is within the expected
dose range per OP 4617, Calculation of Chemistry
Controlling Setpoints or new Setpoint Change has
been implemented (non intrusive)

/ /
Initial Date Time

ERSTI-04-VY1-1409-000 -
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NOTE:

Dryer data collection readihgs (strain gauge and accelerometer data) are to
be taken and evaluated every hour during power ascension (16 MWth
change in reactor power) and within one hour of achiéving the next power

plateau per Attachment 1

Reactor Power will need to be held constant, (within -19. MWth +0
MWth) for approximately 2 minutes before and 15 minutes during the

 dryer data collect1on per Attachment 1.

7.9.

Increasing to 191_2‘ MWth- ' " |

Allowing no other concurrent intrusive activities, raise

reactor power by 40 MWth to 1912 MWth (1893 MWth

to 1912 MWth) in accordance'\ with OP- 0105 Reactor

Operations, as follows:

\
\

7.9.1. While raising reactor power:

79.1.1.  Perform .dry‘er data collection after the -

first 16 MWth change in reactor power
per Attachment IW at 1888 MWth
(1869 MWth to 1888 MWth).

/ /
Date -Time
7.9.1.2.  Perform dryer data collection after the
“second 16 MWth change in reactor
" power per Attachment 1X at 1904 MWth
(1885 MWth to 1904 MWth).
' / /

7.9.1.3.

Initial Date Time

Perform dryer data collection per
Attachment™ 1Y after achieving 1912
MWth (1893 MWth to 1912 MWth). ~

: /. /

Initial Date Time

ERSTI-04-VY 1-1409-000 |
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- 7.9.1.4. Notify the test team to complete report

' preparation that evaluates dryer data
(strain  gauge results, evaluations, -
acceptance criteria, etc,) and makes a
recommendation to OSRC to continue
power ascension.

OSRC Review Meeting#: " [
' Initial Date Time

7.9.2. Perform flow induced vibration measurement per

Attachment 2I. (Non intrusive).
/ /

Initial -Date Time

7.9.3. Maintain reactor power 1912 MWth (1893 MWth to
1912 MWth) for a total of four hours. .

' : [/
Initial Date = Time

" ERSTI-04-VY1-1409-000
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7.9.4. Once each 24 hoﬁrs:

7.9.4.1.
7.9.4.2.
7.9.43.

7.9.4.4.

Verify moisture carryover per.
Attachment 5Q. (non intrusive)

Verify moisture carryover per
Attachment SR. ¢(non-intrusive)

Verify moisture carryover per .

- Attachment 5S. (non intrusive)

Verify moisture carryover for per
Attachment 5T. (non intrusive)

YR
. Initial ‘Date Time

Initial Date .Time

/ -/
Initial Date_ Time

/-
Initial Date Time

ERSTI-04-VY 1-1409-000
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7.9.5. Cognizant Engineers 10 perform walkdowns per the ~ ©
- Engineering ' Monitoring * Plans,  including '

inspections where practicable based on ALARA and

safety reasons, a review of ERFIS indications, local
indications, control room indications, etc., for..

systems (components) affected by EPU. An

evaluation needs to be completed for ANY
discrepancy noted. Include this® documentation

within Attachment 9 to this procedure as d1scussed

in Section 9. (non intrusive)

SyStem Engineering Mechanical /[ /
Initial Date Time

System Engineering Electrical Y / /
' . - ' Initial Date Time

- Programs and Component Engineering -
Plant Programs ' _ / /-
' ' | . Initial Date Time

7.9.6. Perform feedwater run01}t data per Attachment 6D

and complete the ana1y51s (non intrusive)
. , / /
Initial Date Time

7.9.7. Perform radiation surveys per Attachment 3 (non
" intrusive)
: [
Initial Date Time

ERSTI-04-VY1-1409-000
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7.9.8. Contact Chemistry fo perform the following and
‘ include data within Attachment 10A-10D, as
appropriate, to this procedure as discussed in

Section 9.0. (non intrusive):

7.9.8.1.

7.9.8.2.

7.9.83.

7.9.8.4.

7.9.8.5.

7.9.8;6.'

Monitor and record site boundary dose

rates in accordance with Attachment 10. _
: [/

Initial Date Time

~ Perform Reactor Coolant Iodine. Activity
in  accordance with OP 0631,
- Radiochemistry.

L / /
Initial Date Time

, P'erfo_rm Reactor Coolant Chloride and

Conductivity Analysis in accordance

with OP 4612, Sampling and Treatment

of the Reactor Water System. :
[

Initial »Date_ Time

Perform Reactor Coolant Filterable
Solids Analysis per DP 0643, Filterable
Solids, Section C. ' ‘
/ /
Initial Date Time

" Perform Reactor Coolant Isotopic (8

hour 'decay) in accordance with OP
0631, Radiochemistry, Appendix B.

‘ AR S
Initial Date Time

-Perform Reactor Coolant 2. liter Metals
Sample per DP 0636, Collection and

Digestion of Metal Samples. :
Initial Date Time

ERSTI-04-VY1-1409-000
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7.9.8.7.  Perform Feedwater Chemistry Analysis 0
(O, and conductivity) in accordance with
OP 4612, Sampling and Treatment of the
_Reactor Water System. '
S ‘ / /-
Initial Date Time

7.9.8.8. Verify the Main Steam Line Radiation
. Monitor response is within the expected
dose range per OP 4617 Calculation of
Chemistry Controlling Sétpoints or new
Setpoint Change has been implemented.

- : . / /
' Initial Date Time )

ERSTI-04-VY 1-1409-000
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‘Note:

VY is one of several GE-designed BWRs which experience recirc bi-stable flow
patterns on a periodic basis. With no change in pump speed, these fluctuations can
produce step-changes in drive flow, typically' ranging from 0.1 mlbs/hr to
0.35 mlbs/hr. Corresponding changes will also occur in jet pump flow, core flow,
core power and electrical output ranging from 0.1% (with short-lived flow
changes) to 2% or more (with longer-lived flow changes and/or at core flows

greater than 100%).

These fluctuations have been observed at VY and at other fac1ht1es with a duration
lasting a few seconds to about ] minute, and at frequencws typically ranging from
“one to ten occurrences per hour, although up to 200 occurrences per hour have been
observed. The magnitude, duration, and’ frequency of each flow pattern is random
and is sensitive to small changes in influencing parameters such as recirc flow rate .

or pump speed. GE has performed plan-specific safety analyses and has concluded. -

that the occurrence of recirc bi- stablq flow is neither a safety concern nor an
operability issue.

7.9.9. Operations observe control room  indications

' including ERFIS for bi-stable flow for several

minutes. If bi-stable flow is observed, submit a
condition report. (non intrusive)

Observed / not.observed
/ /

Inittal  Date Time

7.9.10. Run 3-D Monicore Official Case.. Perform Core
Thermal Limits Verification in accordance with OP

4401. Attach per Section 9.0. (non intrusive)
' / /

Initial  Date Time

ERSTI-04-VY1-1409-000
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7.9.11: Request RE to:

7.9.11.1.

7.9.11.2.

7.9.11.3.

7.9.11.4.

- Section 9.0. (non intrusive)

Verify current reactor conditions are
within acceptable values of the
power-flow map (COLR figure 2.4-
1). (non intrusive)
/ /
Initial Date Time

Verify all inputs to the heat balance
are acceptable by reviewing ERFIS
display HBI (Heat Balance Inputs).
Attach HBI screen per Section 9.0.
(non intrusive) : _
_ /. /
Initial Date Time

Verify the. ERFIS heat balance
(C047) is +/- 3% to other alternate

‘power indications by reviewing the

APD display. Attach EFRIS APD

screen per Section 9.0. (non

intrusive) '
. / /
Initial Date Time

Submit a 3-D Monicore case and
review thermal limits at 1912 MWth.
Record and compare them against
the predicted values on' Attachment
4. Attach the 3-D Monicore case per
-/ / _
Initial Date Time

ERSTI-04-VY1-1409-000
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7.9.11.5.

7.9.11.6.

Verify that the Process Computer is

- using jet pump based core flow and

not the core flow based upon the.
drive flow-core flow relationship.
(non intrusive)
/ /
Initial Date Time

After a minimum of 12 hours at this
power Dplateau, save PCIOMR
statepoint and compose the envelope
per  OP 2457, PCIOMR
Implementation. (non intrusive) S
o ! [
Initial Date - Time
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7.9.12. Allowing no other concurrent intrusive activities, ' 0 -

7.9.13.

7.9.14.

7.9.15.

perform feedwater level control testmg per
Attachment 7D. (mtruswe)
_ /

- Initia] Date

Allowing no other concurrent intrusive activities,
perform MHC demonstratlon per Attachment
8D. (intrusive) ! .

;-

Time

Initial Date

Perform Recombiner Performance Momtonng per
Attachment 11D. (non intrusive)
/

Time - -

Initial Da‘ge’

Request Chemistry and RE to evaluate offgas levels
for fuel integrity per PP 7401 Fuel Reliability

" Program and NF 102, Corporate Fuel Reliability.

Both parties 'to sign when complete. (non intrusive)

7.9.16.

/

Time

Complete a report to be presented at OSRC used as
a basis to recommend to the General Manager, Plant
Operations, to remain at 1912 MWth. (non
Intrusive) ' '

OSRC Review Meeting #: | J

"Initial Date Time
/ /

Initial Date Time
/

Inital Date Time
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' ' ' - O
7.10. Remaining at 1912 MWith
7.10.1. Authorization to remain at 1912 MWith.
The results of testing and data collection performed
at.the last power level plateau have been analyzed -
and presented to the General Manager, Plant -
Operations, and approval to remain at 1912 MWth
been obtained. (Non intrusive)
: / /

Initial Date Time

GMPO: ‘ | /o
(Print/Sign) | "(Date)

. _ : \
7.10.2. Prior to exceeding 168 hqurs of plant operation at

“the nominal full EPU reactor power level, with"

feedwater and condensate! flow rates stabilized at -

approximately the EPU full power level, confirm

through performance ‘of transient testing that the

loss of one condensate pump will not result in a

complete loss of reactor feedwater. (intrusive) _ ,

/ /
Initial Date Time

7.10.3. Test Complete.
Initial .Date Time
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8. ' Restoration

8.1. ' Perform an “End of Evolution” critique. Capture lessons
learned ' ,
/ /-
Initial Date Time

o
9: .Attachmvents '

Attachment Index Sheet Instructions:

This procedure requires that “‘data packages” and other performance monitoring
data collection be attached to this procedure. Known attachments have been
identified. For additional attachments, select the next sequential attachment
number and record the attachment number in this index, with the document title,
number of pages and associated procedure step and on the attached document.
Indicate the consecutive page number and total attachment pages at the bottom of
each page.

™ Verified By:
: Test Engineer/Date.

1A Dryer Data Collection 1593 MWth
1B Dryer Data Collection.1609 MWth
1C Dryer Data Collection 1625 MWth
1D "Dryer Data Collection 1633 MWth
1E Dryer Data Collection 1649 MWth
1F Dryer Data Collection 1665 MWth
1G Dryer Data Collection 1673- MWth
1H Dryer Data Collection 1689 MWth

11 Dryer Data Collection 1705 MWth -
1] Dryer Data Collection 1712 MWth
1K Dryer Data Collection 1728 MWth
1L Dryer Data Collection 1744 MWth
1M Dryer Data Collection 1752 MWth
IN Dryer Data Collection 1768 MWth -
10 Dryer Data Coliection 1784 MWth
1P Dryer Data Collection 1792 MWth
1Q Dryer Data Collection 1808 MWth
1R Dryer Data Collection 1824 MWth
1S Dryer Data Collection 1832 MWth

- ERSTI-04-VY1-1409-000
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U
1A%

11X
1Y
2A
2B
2C
2D
2E
2F

- 2G
i.f'2>H )

21

3
4

S5A

5B
5C
5D
5E
5F
5G
5H
51

5]

5K
5L

5N
50
5P
5Q
5R
58
5T

-~ 6A

6B
6C
6D

TA.

7B

Power Ascension Testing for Extended Power Uprate Conditions

Dryer Data Collection 1848 MWth

Dryer Data Collection 1864 MWth

Dryer Data Collection 1872 MWth

1'W Dryer Data Collection 1888 MWth

Dryer Data Collection 1904 MWth

Dryer Data Collection 1912 MWth

Flow Induced Vibration Data 1593 MWth
Flow Induced Vibration Data 1633 MWth
Flow Induced Vibration Data 1673 MWth
Flow Induced Vibration Data 1712 MWth
Flow Induced Vibration Data 1752 MWth
Flow Induced Vibration Data 1792 MWth
Flow Induced Vibration Data 1832 MWth
Flow Induced Vibration Data 1872 MWth
Flow Induced Vibration Data 1912 MWth

Radiation Surveys

Moisture Carryover 1633 MWth
Moisture Carryover 1673 MWth

Moisture Carryover 1673 MWth
Moisture Carryover 1673 MWth.

Moisture Carryover 1673 MWth

Moisture Carryover 1712 MWth
Moisture Carryover 1752 MWth

Moisture Carryover 1752 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1752 MWth
Moisture Carryover 1792 MWth

Moisture Carryover 1832 MWth
S5M Moisture Carryover 1832 MWth

Moisture Carryover 1832 MWth
Moisture Carryover 1832 MWth
Moisture Carryover 1872 MWth
Moisture Carryover 1912 MWth

Moisture Carryover 1912 MWth

Moisture Carryover 1912 MWth
Moisture Carryover 1912 MWth

Feedwater Runout Data Collection 1673 MWth
Feedwater Runout Data Collection 1752 MWth
Feedwater Runout Data Collection 1832 MWth
Feedwater Runout Data Collection 1912 MWth

\

Feedwater Level Changes 1673 MWth
Feedwater Level Changes 1752 MWth

.Core Performance Data Sheet various MWth

X

©
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7C Feedwater Level Changes 1832 MWth
7D Feedwater Level Changes 1912 MWth
8A MHC Pressure Change 1673 MWth
8B MHC Pressure Change 1752 MWth
8C MHC Pressure Change 1832 MWth
8D MHC Pressure Change 1912 MWth
9A System Data 1593 MWth

9B System Data 1673 MWth

. 9C System Data 1572 MWth

9D Systern Data 1832 MWth

9E System Data 1912 MWth

10 Site Boundary Dose Measurements Various MWth
10A Chemistry Data 1673 MWth

10B Chemistry Data 1572 MWth

10CChemistry Data 1832 MWth

10D Clemistry Data 1912 MWth

11A Recombiner Performance Data 1673 MWth

11B Recombiner Performance Data 1752 MWth

11C Recombiner Performance Data 1832 MWth
11D Recombiner Perfomrance Data 1912 MWth

12 Signature Identification Log
™13 Test Deficiency Log
14 Performance Summary . ‘ . .
15 ENN-LI-100 Process Applicability Determination
16 ENN-LI-101, 10.59 Screen

17 Risk Management Worksheet VYAPF 0172.02

- ERSTI-04-VY1-1409-000
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~ Attachment 1A |
- Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

' NOTES:

Additional data collection may be performed at other power levels as directed by the Test
Coordinator.

Strain gauges and accelerometers are assumed to be installed and tested via the work
order process. The NI Data Acqumtlon Computer (NIDAC) and NI Hardware in the
Reactor Building is on and operational. It is preferred that this system is controlled and
monitored via'a PC work station from outside the RCA. '

- Reactor Power, steam flow, and recirc flow needs to be held steady, (within -19 MWth,
+0 MWth) for approximately 2 minutes before and 15 minutes during the data collection |
at each test step. The data shall be recorded and evaluated within one hour of reaching
each power step. : ~

The strain gauge and accelerometer surveillance shall be performed hourly when
increasing power above a level at which data was previously obtained. Operations. shall
identify windows during power ascension when steam ﬂow 1s approximately steady state |
for the hourly data COHCCUOI’I '

The process of increasing power from one step to the next level should be (but is not
required) accomplished within one hour, including time to collect and evaluate data. If
the step increase (including collection and evaluation of data) cannot be accomplished in
one hour, then the collection and evaluation process should be repeated hourly until such
time as the step increase is achieved. -

For each data collection Strain Gauges are calibrated and nulled. Then there are two sets
of data collected; each set approximately 40 seconds in length. The first set will include
bridge excitation to produce/measure signal and noise. This will be followed by a second |
set with zero bridge excitation. This second set of data is used to identify recirc power
electrical noise and AC power electrical noise from the strain signal.

The data i1s then processed and plotted by Steam Dryer Engineer within the hour.
" Engineering shall provide plots, a written summary of data changes. Engineering shall
assess the margin to the limit curve, assess the rate of change in sequential data, and
provide a recommendation whether power ascension. should continue. The MSL
accelerometer data shall also be compared with strain gauge data. Engineering shall assess
whether accelerometer data provides evidence that there are acoustic frequencies not
identified by the SG data. '

ERSTI-04-VY1-1409-000
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1.0

2.0

3.0

4.0

Test team to monitor the following ERFIS points:

. BG4

e  B065
e BO066
e  B067
e B022
o . C047
e  Ml34
e  MI35

‘Attachment 1A
, Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

Main Steam Line Flow A |

Main Steam Line Flow B
Main Steam Line Flow C

Main Steam Li‘ne Flgw D

"Total Steam Line Flow

"Core Thermjcxl Power

Recirc Pump A Speed

Recirc Pump B Speed

. 3D_MA015 Recirc Pump A Flow

° 3DMAO018 Recirc Pumb B Flow

Confirm that NI Data Acquisition Computer (NIDAC)
and NI Hardware on 252’

Building are on and operational.

, Conﬁrm that the Steam Dryer -Engineer is prepared to
acquire and process data

When the plant is at steady state power, confirm with the
Steam Dryer Engineer to collect and evaluate strain gauge

and accelerometer data.

elevation of the Reactor

/ /
Initial Date Time

/ /
Initial Date Time

/ /
Initial Date Time

/ /-
Initial Date Time

ERSTI-04-VY1-1409-000
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50

6.0

7.0

* Date and time evaluation complete;

" Attachment 1A _
Dryer Data Collection

1593 MWth (1574 MWth to 1593 MWth)

Confirm the with the reactor building data recorder
station, and the Main Steam line strain gauge data

~ collection, was successful. Record time and date below:

Time and date:

Confirm with the Steam Dryer Engineer the data
evaluation has been completed within one hour of
collecting the strain gauge and accelerometer data.

Record date and time of data evaluation completion.

Determine time for evaluation:

IF valid strain gauge and accelerometer \data cannot be

‘recorded and evaluated hourly or withifp one hour of

initially reaching a 80 MWth power step from at least
three of the four main steam lines,

| _THEN an orderly p()wér reduction shall be made

. to a lower power level at which data had
previously ‘been obtained. Any such power level
“reduction shall be completed within two hours of
determining that valid data was not recorded. '

e
Initial Date Time

[
Initial Date Time

/ /
Initial Date Time

ERSTI-04-VY 1-1409-000
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. 8.0,

8.1 .

Evaluation:

Attachment 1A
* Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

IF the conditions of Table 1 can not be met,

8.1.1

THEN an orderly power reduction shall be
made to a lower power level at which data
had previously been. obtained. Any such

- power level reduction shall be completed

within two hours of determining that valid

data was not recorded.

/ /
Initial Date Time

! /

Verified Date Time

ERSTI-04-VY 1-1409-000

Attachment 1A
Page4 of 12



. 82

Attachment 1A
‘Dryer Data Collection

1593 MWth (1574 MWith to 1593 MWth)

If the Level 2 performance criteria is exceeded
based on Table 2, THEN

8.2.1

822

8.2.3

8.2.4

- 8.2.5

Promptly suspend réactor pOWEr ascension
until an engineering evaluation concludes
that further power ascension is justified.

Initiate a condition report.

Evaluate the cause of any exceedance of

the performance criteria.

‘Before resuming reactor power ascension,

the steam dryer performance data shall be
reviewed as part - of an engineering

- evaluation to assess whether further power

ascension can be made without exceeding
the Level 1 criteria.

Obtain GMPO permission to continue the

-pOWer ascension. |

.
Initial Date Time

/ /
Verified Date Time

. [
Initial Date Time

/ i

| Veriﬁed‘ Date- Time

/ /

Initial Date Time

/ /
Verified Date Time

/ /
Initial Date Time

. / /
Verified Date Time

/ /
Initial Date Tim"e.

/ /
Verified Date Time
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8.3

Attachment 1A
" Dryer Data Collection

1593 MWth (1574 MWth to 1593 MWth) *

If the Levél 1 performance criteria 1S 'iéxgegded
based on Table 2, THEN: :

8.3.1

8.3.2

833

8.3.4

Promptly initiate a reactor power reduction
to a previously acceptable power level (i.e.,
reduce power to a-prévious step level)

~within two hours, unless an engineering
evaluation concludes that continued power

operation or power ascension is acceptable.

Initiate a condition report.

Evaluate the cause of any exceedance of

- the performance criteria.

If the results of the engineering evaluation
support continued power operation, reduce
further power ascension step and plateau
levels to nominal increases of 20 MWth
and 40 MWth respectively, for any
additional power ascension.

()

/ /
Initial- Date Time

/ /

Verified Date Time

/ /
Initial Date Time

/ /

Verified Date Time .

/ /
Initial Date Time

;o
Verified Date Time

/ /
Initial Date Time

- / /.
Verified Date Time

ERSTI-04-VY1-1409-000

Attachment 1A
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Attachment 1A |
Dryer Data Collection
1593 MWth (1574 MWth to»1593 MWth)

8.3.5 Within 30 days, the transient pressure data
shall be used to calculate the steam dryer
fatigue usage to demonstrate that continued
power operation is acceptable.
/- /
Initial Date Time

_ / /
Verified Date Time

8.3.6  Obtain GMPO permission to continue the
power ascension.
/ /
-Initial Date Time

/ -/
Verjﬁed Date Time

ERSTI-04-VY1-1409-000
Attachment 1A
Page 7 of 12



8.4

8.5

Attachment 1A
Dryer Data Collection

1593 MWth (1574 MWth to 1593 MWth) .

IF any frequency peak from the MSL strain gage
data exceeds the limit curve established by

* Entergy Nuclear Operations, Inc. and submitted to

the NRC staff prior to operation above OLTP,

8.4.1 THEN reduce reactor power to where the
limit curve was not exceeded. Engineering
shall resolve the uncertainties in the steam
dryer analysis, document the continued
structural integrity of the steam dryer, and
provide that documentation to the NRC
staff by facsimile or - electronic
transmission to the NRC project manager
prior to further increases in reactor power.

t

N

IF resonance frequencies are |identified  as

increasing above nominal levels in proportion to -

strain gage mstrumentatmn data,

8.5.1 'THEN hold reactor power, and document
the continued structural integrity of the

- steam  dryer, and provide that

documentation to the NRC staff by
facsimile or electronic transmission to the
NRC project manager prior to further
increases in reactor power.

/ /
Initial Date Time

/ /
Verified Date Time

/ /
Init_ial Date Time

.
;

/ / )
Verified Date Time

ERSTI-04-VY 1-1409-000
Attachment 1A
- Page 8 of 12



Attachment 1A
Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

‘8.6 IF the acoustic signals are identified that challenge
the limit curve during' power ascension above
OLTP,

8.6.1 THEN Engineering to evaluate dryer loads
and re-establish the limit curve based on
the new strain gage data, and shall perform
a frequency-specific assessment of ACM
uncertamty at _‘ghe acoustlc signal
frequency.

v

8.7 IF an engineering evaluation - is required in
accordance with the Steam Dryer Monitoring Plan,

8.7.1 'THEN Entergy Nuclear é)perations,.lnc.

shall perform the structutal analysis to

~ address frequency uncertainties up to +/-

- 10% and assure that peak responses that

- fall within this uncertainty band are
addressed.

8.8 If the Level 1 or Level 2 performance criteria are
NOT exceeded based on Table 2,

8.8.1 . THEN recommend to OSRC that power

_ ascension testing should continue.

/

g
Initial Date Time

/ /
Verified Date Time

/ -
Initial Date Time

/ /
Verified Date Time

A
Initial Date Time

/o
Verified Date _ Time

" ERSTI-04-VY1-1409-000

Attachment 1A
Page 9 of 12



Attachment 1A
, Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

" Table 1
‘Parameter ’ Surveillance Frequency
1. Main steam line pressure data | Hourly when initially increasing power above a -
from strain gauges previously attained power level. '

-AND-
| At least once at every 40 MWth power step above
1593 MWth (Note 1)

2. Main steam piping accelerometer | At least once at every 40 MWth LPU power step

data from accelerometers in above 1593 MWth (Note 1)
drywell. : , -AND- :

’ Within one hour after achieving every 40 MWth
power step above 1593 MWth. :

Notes to Table 1:

1.

The strain gauge and accelerometer surveillance shall be performed hourly when
increasing power above a level at which data was previously obtained. The surveillance
of both the strain gauge data and accelerometer data is also required to be performed once.
at each 40 MWth power step above 1593 MWth and within one hour of achieving each

"140 MWth step in power. If the surveillance is met at a given power level, additional

surveillances do not need- to be performed at that power level where data had previously

- been obtained.

If valid strain gauge data cannot be recorded hourly or within one hour of initially
reaching a 40 MWth power step from at least three of the four main steam lines, an
‘orderly power reduction shall be made to a lower power level at which data had
previously been obtained.- Any such power level reduction shall be completed within two
hours of determining that valid data was not recorded.

ERSTI-04-VY1-1409-000
" Attachment 1A
Page 10 0f 12
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"~ Attachment 1A

. Dryer Data Collection
1593 MWth (1574 MWth to 1593 MWth)

Table 2

Performance Criteria Not to be Exceeded

Required Actions if Performance Criteria Exceeded and |
Required Completion Times -

Level] 2:

e Pressure data exceed Level 2 Spectra’
per VYC-3001.

I. Promptly suspend reactor power ascension until an
engineering evaluation concludes that further power
“ascension is justified. \ '

2. Before resuming reactor power ascension, the steam
dryer performance data shall be reviewed as part of an
engineering evaluation to assess whether further power
ascension can be made without exceeding the Level 1
criteria. : ' :

Level 1:

. Pres.sur’e d;ta exceed Level 1 Spectra’
per VYC-3001, '

1. Promptly initiate a reactor power reduction and
achieve a previously acceptable power level (i.e.,
reduce power to a previous step level) within two
hours, unless an engineering evaluation concludes that
continued power operation_or power ascension is
acceptable. ' '

2. If the results of the engineering evaluation support

continued power operation, reduce further power
ascension step and plateau levels to nominal increases
of 20 MWith and 40 MWth respectively, for any

additional power ascension.

3. Within 30 days, the transient pressure data shall be
used to calculate the steam dryer fatigue usage to
demonstrate that continued power operation is -
acceptable. :

! The EPU spectra shall be determined and documented in an engineering calculation or report. Acceptable
Level 2 spectra shall be based on maintaining < 80% of the ASME allowable alternating stress (S,) value at
5’10“ cycles (i.e., < 10.88 ksi). Acceptable Level 1 Spectra shall be based on maintaining the ASME §, at

<10" cycles (i.e., <13.6 ksi).

ERSTI-04-VY1-1409-000
Attachment 1A
Page 11 of 12




Attachment 1 A
: ~ Dryer Data Collection ,
1593 MWth (1574 MWth'to 1593 MWth)

©
Reactor power operation that results in Steam pressures that are less than the Level 2
performance criteria in Table 2 is representative of fully acceptable steam dryer
performance :

'ERSTI-04-VY1-1409-000
~Attachment 1A
Page 12 of 12



‘ . Attachment 2A
: Flow Induced Vibratiori Data Collection
. At 1593 MWth (1574 MWth to 1593 MWth)

)

" DRYWELL AREA

FDWB7.E-W

Accel No./Dir, Measured Acceptance Sat/ Unsat
- - Acceleration (g) Criteria (g)
MSAT1 N-S . © <0.545
MSA2 Vert <0.230"
MSA3 E-W <0.326
MSB1 N-§ 5 <0.274
MSB2 E-W <0.160 -
MSB3 N-S <0.269
MSB4 Vert <0.133
" MSB5 E-W <0248
MSB6 N-S <0259 |
‘MSB7 E-W <0.202
MSB8 N-S ; <0.271
MSB9 Vert \ <0.286
MSB10 E-W . <0.263 .
MSC1 N-S \ <0264
MSC2 Vert <0.193
‘MSC3 E-W <0.170
"MSD1 N-S <0.271
MSD2 Vert <0.254
MSD3 E-W <0.193
MSD4 N-S <0.271
MSD5 E-W <0.293
FDWA1 N-S <0.123
FDWA?2 Vert <0.184
FDWA3 E-W <0.068
FDWBI1 N-S . <0.172
FDWB2 Vert <0.198 -
FDWB3 E-W <0.084
FDWB4 N-S <0.184
FDWBS5 E-W <0.185
FDWB6 N-S <0.162
<0.144

ERSTI-04-VY 1-1409-000

Attachment 2A
Page 1 of 6



Attachment 2A

Flow Induéed Vibration Data Collection
At 1593 MWth (1574 MWth to 1593 MWth)

Tl

, HEATER BAY AREA
Accel No./Dir. Measured Acceptance Sat / Unsat
Acceleration (g) Criteria (g)
MSHB1 N-S ‘ - <0.057
MSHB2 E-W <0.047
MSHB3 N-S <0.048
" | MSHB4 E-W <0.058
FDWHBI1 N-8 <0.103
FDWHB?2 Vert <0.162
FDWHB3 E-W <0.076
Performed by: ' , '
. Sig/Date (Design Engineering)
Verified by:

Sign/Date (Design Engineering)

Note: Any UNSAT . indication requires a Condition Report and an Enginéeﬁng
Evaluation. Request Operations to lower reactor power to the last tested power

level.

ERSTI-04-VY1-1409-000
’ Attachment 2A
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Attachment 2A

Flow Induced Vibration Data Col_lectioh '
At 1593 MWth (1574 MWth to 1593 MWth)

Turbine Building Branch Piping Vibration Acceptance Criteria .
Valve(s) ID# Measured Measured Measured SRSS (g) Acceptance Sat
: Displacement | Displacement. dlsplacement : Criteria Unsat
mils (g) N-S | mils (g) E-W | mils (g) -mils
. '. L . Vertical '
'V64-63B & V64-124 V - - e <34
V64-63A & V64-120 | | : - R 8
V66-12E ' ' - N <4
V64-127 - - T <6
V63812A & B | | f | T <7
V63-814A & B | | <26
V63-808C, D | | S <15 | )
V64-16A | - - <4
V64-16B | | - . <4
V64-16C | - | =T <4

- SRSS = SQRT [(N-S mils)® + (E-W)2+ (vertical?)]

Any UNSAT indication requires a Condition Report and an Engmeermg Evaluat1on Request Operatlons to lowet reactor
power to the last tested power level. .

Note:

Performed by:

Sign/Date (Design Engineering)

Verified by:

Sig/Date (Design Engineering) | B ) ' o -

ERSTI-04-VY1-1409-000
Attachment 2A
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~ Attachment 2A
Flow Induced Vibration Data Collection
At1593 MWth (1574 MWth to 1593 MWth)

Turbine Building FW Piping (FW Pump Room)
Vibration Acceptance Criteria

Peak to Peak Displacements (mils)

| N-S Vertical ____EW
Location - Meas. | Accep. | Meas. | Accep. | Meas. | Accep. Sat/,
, - Crit. Crit. Crit. Unsat
Pipe Support <275 15256 <59.4
H-35 1 - .
: FCV-6-12A <31.6 -1 £170.7 <104.7
FCV-6-12B <205 | - <113 <32.6
Perfdrmed by: ' ‘
Sign/Date (Design Engineering)
Verified by:

Sign/Date (Design Engineering)

Acceptanée Criteria Met:

Sign/Date (Design Engineering)

Note: Any UNSAT condition requires a Condition Report and an Engineering
Evaluation. Request Operations to Jower reactor power level to the last tested -
power level. : o '

ERSTI-04-VY1-1409-000
‘ Attachment 2A
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" Attachment 2A
Flow Induced Vibration Data Collection
At 1593 MWth (1574 MWth to 1593 MWth)

FIV Walkdowns
Heater Bay, Condensate and Feedwater Pump Rooms

Plant Location ‘Vibration Level Observation
Sat/Unsat _ S_igri/D_ate Comments*
Condensate Pump Room o
Piping ' /
Feedwater Pump Room ‘ -
Piping L ]
Heater Bay Piping
-| Systems: :
-Condensate Piping e /
“‘.Feedwater Piping - | /
' Main Steam Piping . ]
MS Low Point
Drains ' : : /
Extractibn Steam C - /
Heater Drains B _ » /

Feedwater Heater

Level Control . _ .
Miscellaneoﬁs

Remaining ‘ v
Systems : ' /

ERSTI-04-VY 1-1409-000
Attachment 2A
- Page 5 of'6




‘ Attachment 2A .
. Flow Induced Vibration Data Collection |
At 1593 MWth (1574 MWth to 1593 MWth)

- Acceptance Criteria:

Piping: For main piping, if the level of vibration is too small to be perceived, and the
possibility of fatigue issues is judged to be minimal, the piping system is acceptable.
Any observed vibration levels piping judged by walkdown personnel to be a potential
concern will be monitored utilizing hand held vibration meters and evaluated

System/Cornponents Baseline, inspections of systems and components were performed
at OLTP (documented in Calculation VYC-2330). Results of EPU power ascension
testing inspections/walkdowns will be compared to baseline inspection results to
determine if acceptability is' maintained. -

" Any UNSAT condition requires a Condition Report and an Engmeermg Evaluat1on
Request Operations to lower reactor power level to the last tested power level.

\
Sign/Date (Design Efgineering)

t
t

Performed by:

Verified by:

Sign/Date (Design _Engineering)'

Acceptance Criteria Met
‘ : ' . Sign/Date (Design Engineering)

Record instruments used and calibration due dates:

":Add additional pages as needed.

ERSTI-04-VY1-1409-000
~ Attachment 2A
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Attachment 5A
Moisture Carryover
- 1633 MWth (1614 MWth to 1633 MWth)

V-
i

©

CAUTIONS

Any of the following may. be indications of vessel internals damage and

B potential debris gene'ration (looée parts). (SIL 6‘44 Revision 1)

Main Steam Lme steam flow indication 1mba1ance of 5% or more.
(BO64 B065 B066, BO67)

RPV water Ieve[ difference >3 inches step chanoe between level
instruments from different reference legs. (BO4O B041, BO47 versus
B021, BO42 BO43)

[

Sudden drop (1 mmute) in steam dome preSSure of >2 psig. (BO48

B049)
\

Stat1st1ca1.1y‘ significant step increase of moisture carryover >50% of
previous value (per OP 0631, \Radiochemistry, Appendix F)

Unexpected trends in parameter values that may be indicative of loss

of steam dryer integrity, particularly unexplained changes in trends.

1.0

Monitor the fol‘lowiﬁg ERFIS points;

B021

B040

B048

B049

- B022

B064

B065

B066

REACTOR WATER LEVEL 72A

REACTOR WATER LEVEL 72B

- REACTOR PRESSURE 56B

REACTOR PRESSURE 56A

MAIN STEAM FLOW

MAIN STEAM LINE A FLOW

MAIN STEAM LINE B FLOW |

MAIN STEAM LINE C FLOW

ERT-04-VY 1-1409-000
Attachment 5A
Page 1 0f 6




1.0

2.0

3.0

Attachment 5A
Moisture Carryover

1633 MWth (1614 MWth to 1633 MWth)

'« B0O67  MAIN STEAM LINE D FLOW

o MO&4 RX A UPPER REF LEG TEMP

o MO085  RXALOWER REF LEG TEMP

* MO086 | RX B UPPER REF LEG TEMP

e MO087  RXBLOWER REFLEG TEMP

Hold Criteria:

1.1 Mo_isture carryover exceeds 0.10%.

/ -
Initial Date Time

Request Chérﬁistry to perform moisture. carryover testing
per OP 0631, Appendix F. Attach results per Step 9.0 of

the main body of the procedure.

Record: © reactor power:
Recirc flow:

Moisture carryover:

/ /
Initial Date Time

%
%
%

_ -/ /
Initial Date _Time

ERT-04-VY1-1409-000
Attachment 5A
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Attachment.SA :
' Moisture Carryover -,
1633 MWth (1614 MWth to 1633 MWth) -

4.0°  Evaluate results as follows: |

4.1

4.2

IF moisture carryover is equal to less than 0.10%, |

THEN no further actions are required.

“IF moisture carryover is greater than 0.10%, THEN:

. »4.2.1 ~ Notify Shift Manager and Test E_ngineer.

422 Enter ON 3178, Increased Moisture

Carryover

423 Take actions per the Attachment, Table 2.

Consult Technical Specifications.

/ /

Initial  'Date Time

/ /

Verified Date Time

| /

Initial Date Time

/ /
nitial Date Time.

[
Verified Date Time

[ /.
Initizal Date Time

[

-Verified Date Time

ERT-04-VY 1-1409-000

Attachment 5A
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Attachment 5A
- Moisture Carryover
1633 MWth (1614 MWth to 1633 MWth)

4.2.4 Request Reactor Engineering to .store data
for individual bundle powers and flows for
the approximate time Chemistry obtained
the moisture carryover sampleS'per OopP
0631. Attach results per Section 9 of the

. main body of the procedure.
/ /

: - A , Initial Date Time

/ /.
Verified Date Time

5.0  Acceptance Criteria:

5.1

5.2

‘ Level 2:

Level 1: Moisture Car:ry_over.less than or equal 10'0.35%

5.2:1 MSL moisture contenf ratio as determined by Chemistry shall be
' less than or equal to 0.10 %. (Reference 21A3317, Revision 0
- Standard Requlrementg for Stearn Dryer Units).

5.2.2 MSL moisture content ratio as determined by Chémistry shall be
less than or equal to 0.35% WITH an approved engmeermg
evaluation that supports continued plant operation.

ERT-04-VY1-1409-000
Attachment 5A
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Attachment 5A
Moisture Carryover ‘
1633 MWth (1614 MWth to 1633 MWth)

Table 1

Parameter | ~ Surveillance Frequency
‘1. Moisture Carryover - Every 24 hours (Notes 1 and 2) '

Notes to Table 1:

1. If a determination of moisture carryover cannot be made within 24 hours of achieving an 80 -
MWth power plateau, an orderly power reduction shall made within the subsequent 12 hours
to a power level at which moisture catryover was previously determined to be acceptable.

‘2. Provided that the Level 2 performance criteria in Table 2 are not exceeded, when steady
state operation at a given power exceeds .168 consecutive hours, moisture carryover
monitoring frequency may be reduced to once per week.

ERT-04-VY1-1409-000
Attachment SA
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Atfachment S5A -
. Moisture Carryover T
163? MWth (1614 MWth to' 1633 MWth)

©

Table 2
Performance Criteria Not to be Exceeded " Required Actions if Performance Criteria Exceeded and |
: : " e - Required Compietion Times
Level 2: - _ g _ 1. Promptly suspend reactor power ascension unti} an engineering

M _ - ceeds 0.1% evaluation concludes that further power ascension is justified.
e oisture carryover exceed$ 0.1% _

-OR- ‘ 2. Before resuming reactor power éscension, the steam dryer
_ : , performance data shall be reviewed as part of an engineering
e  Moisture carryover exceeds 0.1% and increases evaluation to assess whether further power ascension can be made
by > 50% over the average of the three previous without exceeding the Level | criteria. -

measurements taken at > 1593 MWt -

Level 1: . , ' ' | 1. Promptly initiate a reactor power reduction and achieve a
) o previously acceptable power level (i.e., reduce power to a
* - Moisture carryover exceeds 0.35% . ' previous step level) within two hours, unless an engineering

evaluation concludes that continued power operation or power
ascension is acceptable.
\

3%

W‘thin 24 hours, re-measure moisture carryover and perform an
en%inecring evaluation of steam dryer structural integrity. If the
results of the evaluation of dryer structural integrity do not
support continued plant operation, the reactor shall be placed in a
hot shutdown condition within the following 24 hours. If the
results of the engineering evaluation support contmucd power
operation, 1mplement step 3 below.

3. If the results of the engineering evaluation support continued
power operation, reduce further power ascension step and plateau
levels to nominal increases of 20 MWth and 40 MWth ,
respectively, for any additional power ascension.

TABLE 2 NOTES:

IF the Level 1 or Level 2 performance criteria are exceeded; THEN either suspend reactor power
ascension (Level 2 Performance Criteria) or reduce reactor power (Level 1 Performance Criteria), -
initiate a Condition Report, and evaluate the cause of any exceedance of the performance criteria.

Reactor power operation that results in moisture carryover that are less than the Level 2
performance criteria in Table 2 is representative of fully acceptable steam dryer performance.

‘ S | '  ERT-04-VY'1-1409-000
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VYNPS EPU Power Ascension Testing
345 KV System Monitoring Plan

~ (3 pages)



EPU Power Ascention Testing - 345K Systeni Monitoring Plan

System Number: 345KV

System Engineer: Ken Sweet

Para Alert and { . .
E lert § -
auipment : Action Levets | Level |™'° ::‘1(;‘:""" Actions Required - R°as°|':‘ o other #1593 MwTh| 1673 MwTh | 1752 MwTh [ 1835 MwTh | 1912 MwTh
1D Basls ;
, Increased Monitoring, VELCO| = .. ‘
' Normal VELCO Line Limits for to notify VY Operations of o 1
[ . A 4
340 Line ERFS P E0S7 1™ system 2 Ambientand | possible PA hold, VELGO | Mriored By SE by &
o (MVAR) o . ' Contacting Velco
Monitoring Reliable Grid may resolve by dispatching i
system load. -
) - increased Monitoring, VELCO
: Normal VELCO Line Limits for to notify VY Operations of . &
340 Line ERF'?M’\’/:/-)EO% System 2 Amblentand | possible PA hold, VELCO Mgg“fa':s By\,sf oY
Monitoring Reliable Grid may resolve by dispatching n ng Velco B
' system load.
) Increased Monitoring, VELCO
; Normal VELCO . Line Limits for to notify VY Operations of i i
379 Line ERF('S: ;'Rfme System 2 Ambientand | possible PA hold. VELGO . | Monored By SE by §
: Monitoring : Rellable Grid may resolve by dispatching 9 _
system load.
Increased Monitoring, VELCO N
- Velco System Line Limits for to notify VY Operations of tored B
. 379 Line BRFIS te 2092 | Monitoring 2 Ambientand | possible PA hold. VELCO Mgg::’;:ﬁngyvzigy :
: ( ) System Reliable Grid may resolve by dispatching A
system load.

EPU Power Ascention Testing - 345K System Mbniloring Plan - Page 10of3




Para Alert and’ . ' i :
Equipment Action Levels | Level |Alertand Action Actions Required (Reason orother H| 403 muwth{ 1673 MwTh | 1752 MwTh | 1835 MwTh | 1912 MwTh
Name - Levels - Info i )
D Basis )
Circle AorB N
Increased Monitoring, VELCO|
) Normal VELCO Line Limits for to notify VY Operations of . 4
381 Line ERF('S\’; /:.REOW System 2 Ambientand | possible PA hold. VELCO Mggﬁ?;:gnsyvii:y :
Monitoring Reliable Grid - | may resolve by dispatching g
system load.
) Increased Monitoring, VELCO} . .
Normal VELCO tine Limits for to notify VY Operations of . i
381 Line ERF'(SM’\’N")EOW System 2 _Ambientand | possible PA hold. VELCO Mgg:::gnsyvsi:y
" Monitoring Reliable Grid may resolve by dispatching 9 Ve
system load. -
| | VELCO voage [P i ELCO
345 KV Voltage VY Generator § VELCO Voltage Schedule {123V | Pi d. VEL Monitored By SE by
South Bus) (Relay House) Schedule 2 light load, 125V possible PA fold. il Contacting Velco [
( Y peak Ic;a d) may resolve by dispatching

system load.

EPU Power Ascention Testing - 345K _Syslem Monitoring Plan
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1593 MWth Data Recorded By:

1583 MWth Data Recorded By:

1673 MWth Data Recorded By:

1673 MWth Data Reviewed By:

1752 MWth Data Recorded By: '

1752 MWth Data Reviewed By:

1853 MWth Data Recorded By:

1853 MWth Data Recorded By:

1912 MWth Data Recorded By:

1912 MWth Data Reviewed By:

Date:
Date:

Date:

Date:

Date:

Date: |

Date: .

Date:

Date:

Date:

EPU Power Ascention Testing - 345K Systém Monitoring Plan

o
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VYNPS EPU Power Ascension Testing

AOG / AOGCCW System Monitoring Plan

(9 pages)



EPU Power Ascention Testing - AOG ]-AOGCCW System Monitbringj’lah .

System Number: AOG: NJA AOGCCW: V70-xx System Engineer: Brian Naeck

Level 4

. Para Alert and - '
\ .
Equipment Action Levels | Alertand Action . ¢ Required Reason or H 1593 MwTh | 1673 MwTh | 1752 MwTh] 1832 MwTh | 1912 MwTh
Name . Levels : other info : "
1D Basis _
CircleAorB o 1
Recombiner . 1. Per ARS 50-C-5, Notify{ -
g Both Units: :
Haz Detector H2AN-2921A/8 1. >25% Engineering <5%
OP 0150 ’ : Monitored by
#===J ARS: 50-C-5 2. >50% |2 PerARS 50-C-6, Notity Ops b
Engineering : .
& 50-P-5
o : Level 4
Recombiner | -\« oomonrB 3. >10% 3. Declare Inop & Swap <5%
Hz Detector - Disagreement - Recombiners ) ’
, OP0150 | 1.5,000cpm TNOURP & i e
RAN-OG-3127 | "ODCM 4.3.4 ngineering ops Y cprm
Rad Monitors . &T.41.2 2. 10,000 cpm 3128: 300
RAN-0G-3128 | ARS 50-M-4 & 2. Per ARS 50-M-4 Lovel 4 cpm :
: ' 50-M-6 3. 200,000 cpm : i
3. Per ARS 50-M-6 Wil 10% ,
Steam Temp to ‘ <300 °F 1. Veryify valve line-up Monléo;:d by -
- - L4 o
HE-100-1A/B TE-0G-23014/8 OP 0150 > 400 °F - 2. Thermography on : 350 °F
MS-114-1A

a EPU Power Ascentlon Testing - AOG / AOGCCW System Monitoring Plan
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Alert and

Temperature

i Para N ) H
Equipment Alert and Action : = . Reasonor H
" Name Action Levels . Lavels Actions Required: otherinfo E 1593 MwTh | 1673 MwTh] 1752 MwTh| 1832 MwTh | 1912 MwTh
0 Basis
Circle AorB B
Recombiner - -OP 0150 <295 °F Verify valve line-up, |- M°“‘g";:d by
- - H {
Infat TE-0G-2302AB | 10 w00 & . ' o M. "313°F |
Temperature - 50-N-G - > 315 °F notify Engineering Level 4 i i
. . .
i
Recombiner OP 0150 <300 °F Verify valve line-up, Monlct;)pr:d > '
. Topt_ TE-0G-23034%8 | e 50,03, A- + e50 . . =~ 535°F
emperature 4, N-3, & N-4 . notify 'Engineerlng Level 4 '
OP 0150 : '
Recombiner <450°F Verify valve fine-up, | Monredty | |
Bottom | TE-OG-2304A/8 | ARS 50-A-3; _ ps t = 490 - 540 !
Temperature A-4,B-6, N-3, > 650 °F. notify Engineering Lovel4 B °F i
N-4, 0-6 ‘ -
|
OP 0150 . !
~ Recombiner | . < 300 °F Verify valve fine-up, M°"g":d A T :
Center TE-OG-2305A/B| ARS 50-A-3, P 530 - 550 ;
Temperature : A-4,B-6, N-3, > 650 °F notify Engineering Level 4- °F N
N-4, O-6 . b
: ‘OP 0150 ) [
MS-101-1A/B | : <75°F Verify valve line-up, Momg’;:d by i
Outlet TE-0G-2307A/B | ARS 50-A-3, . 80 - 95 °F v
Temperature A-4, A5, B-B, N > 145 °F notify Engineering . X
3, N-4, N-5,0-6 Level 4 :
!
; - Monitored b
Evaporator <35°F Verify valve lins-up, Ops y . X
Glyco! Inlet | TE-OG-5251A/B OP 0150 : 35-45°F .
. . > 50 °F notify Engineering Level 4




1832 MwTh | 1912 MwTh

Para Alert and . s 7
Equi : . | d A ’ "I R
quipment Action Levels | 1" @nd Action | ions Required eason or - H 4503 MwTh
Narme Levels : otherinfo H - ’
Basls : i -
iD
CircleAorB _
Evaporator . < 35°F Verify valve line-up, Monl(t)ored by
Glycol Outtet | TE-OG-5252a/8 )  OP 0150 . ps 35- 45 °F
T . : o . N
emperature >50°F notify Engineering Level 4
B . : . . Mortitored by' :
. Verify valve line-u
s : y P, ,
)’;stem Inlet PI-1301 OP 0150 <0 psig : Ops -0.75 psig
-rressure : ' tify Engineerin
ne 9 gA Level 4
Adsorber "G" Verify valve line-up, Momg’r:d by
Outlet PI-1306 OP 0160 < -1 psig P -1.25 psig
Pressure notify Engineering Lovel 4
) , ’ Monitored by
Verify valve line-up,
System Outlet|  pr13o7 OP 0150 “110 1 psig _ Ops 0 psig
ressure : : ’ ’ - notify Engineering Level 4
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-

Alert and

. P '3
Equipment ara Action Levels | AlBrtand Action} = < Required Reason or B 1.3 MwTh | 1673 MwTh | 1752 MwTh | 1832 MwTn] 1912 MwTh
Name Levels. otherinfo @
D Basis . -
1. notify engineering, verify]
1. 25 scim valve line-up
. 2. initate corrective actions
P
Det 8P g?lgg ’ to prevent exceeding 100 | Monitored by
etay Pipe / " scfm Ops
System Flow FI-2002 OD%“: Tz‘able 2. 30 scfm v 18 scfm
o 3. reduce power to Level 4
maintain <100 scfm
. <100 ’ |
3 scim - { 4. Agree within 10 scfm of
F1-2004 <
1. 25 scfm 1. notify engineéring, verify]
valve line-up Z
OP 2150 . 2.30 scfm Monitored b
Delay Pipe / OoPO0150 | -~ ) 2. initate corrective actions Ops 4 - -
FI-2004 ODCM Table | 3.<100 scfm | to prevent exceeding 100 P 18 scfm
System Flow . )
3.1.2 scfm Level 4
4. Agree within 10| .
scfm of 3. reduce power to [
F1-2002 maintaln <100 scfmi™ |
) OP 0150 50 °F - 90 °F, & Adjust temz;;esrgt;re per OP Monitored by B
AOGCCW (<15 °F above Ops
-104- e 50-90°
Temperature T+-104-7153 0P 2150 ambient when >70, RP 2188 . 90°F .
o - | 4 _
RP 2188 F air temp) Notify Englneering Leve

EPU Power Ascention Testing - AOG/ AOGCCW System Monitoring Plan
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1673 MWth Data Recorded By:

1673 MWth Data Reviewed By:

1752 MWih Data Recorded By:

1752 MWth Data Reviewed By:
1832 MWth Data Recorded By:
1832 MWth Data Reviewed By:

1912 MWth Data Recorded By:

1912 MWth Data Reviewed By:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

EPU Power Ascention Testing - AOG / AOGCCW System Mohitorlng Plan
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System Monitoring Plan

System Name: Date Issued: " |
AOG/ AOGCCW . ) ) 10/12/2004 Rev. 1 B
System Number: AOG: N/A AOGCCW: V70-xx System Engineer: Brian Naeck
EQUipmént E ‘ S .
quipment Para : , . Alert and Actions Reason or other,
P t ‘ -
Name No./ ID arameter . Source | MIT 1 Frea | ctionLevels| Required info
System NJA MREFs N A NTA y NTA Per M-Rulle Per M-Rule o
Reliabllity v Program . Program Scopping Basis
' Flow Rate | ERFIS Pt. T032| Logs M opo150 | oP 0150 OP 0150 Monitored by
SJAE Flow "N/A _ . Ops
Recombiner - ' OP 0150 ?sp g 1853 Monitored by
H2 Detecto : ’ ‘ ; + 50-C- -
r H2AN-2921A/B % LEL vH2 H2AN-2921A/B Logs v M OP 0150 ARS: 50-C-5 ARS: 50-C-6 Ops
! & 50-P-5 :
| & 50-P-6
. _ OP 0150 .
Recombiner ) : ' OP 0150 OP 0150 TS3.8.4J Monitored by
H2 Detector | H2AN-2022AB| % LELH2  |H2AN-2921A8 | Logs M 75 3.6.4 TS 2.8 ARS: 50.0.6 Oms
. & 50-P-6
: : OP 0150 |
Rad Monitors : CPS In RAN-OG-3127 v ODCM OP 0150 OP 0150 Monitored by
RAN-OG-3127| Discharge | raN-OG-3128 | Logs M ODCM4.3.4 | ODCM4.3.4
4.3.4 Ops
Stream _ &T.4.1.2 &T.A4.1.2.

RAN-0G-3128

&T.4.1.2.




Monitored by

: ‘ | FlowRateto | . :
. | N OP 0150
Flow to Recombiner| F| ‘2001A /B Recombiner | FI-2001A /B Logs OP 0150 OP 0159 __Ops_ v
-0G- - ' ' . Monitored by
Offfas Inlet |" ;3%“?/38 Temperature | TE-0G-2340A8}  Logs opoiso | opoiso OP 0150 0“3":" y
emp A :
am Temg E-0G- 1 | Monit
5:1":';’0;‘*1'“;/’; ;30?;35 Temperature | TE-0G-2301AB| - Logs opotso | opoiso OP 0150 °”'0°g:d by
Recombiner Inlet TE-OG’; : ) ) _ : _ Monitored b
Temperature 2302A/B Temperature TE-OG-2302A/B Logs OP 0150 OP 0150 QP 0150 Ops Y
R bi TE-OG- ‘ Monitored b
ecombiner Top 2303A/8 Temperature TE-OG-2303A/B] Logs OP 0150 OP 0150 OP 0150 : y
Temperature . . : Ops
Recombiner TE-OG- . .
Bottom 2304A/8  jTemperature | TE-OG-2304A/B| Logs OP 0150 OP 0150 OP 0150 _ Mom(t)or:d_by
Temperature ' P
Recombiner TE-0G- _ . : .
Center 23054/ |Temperature | TE-0G-2305A/8). Logs OP 0150 | OP 0150 OP 0150 Monitored by

Temperature

Ops

Y]




MS-101-1A/B

"TE-OG-

OP 0150

Monitored by

. Outlet 2307A/B Temperature TE-OG-2307A/B] Logs OP 0150 OP 0150 Ops
Temperature : :
EQaporator Glycol] . , )
OG- . tored
Infet TE-OG- Lt rerature | TE-0G-5251A/B]  Logs oP0150°| OP 0150 OP 0150 Monitored by
. . 5251A/8 , : Ops
Temperature .
Evaporator Glycol : - _ _
ee TE-OG- : t
Outlet E-0G- lromperature | TE-0G-52524/8]  Logs oP0150 | OP 0150 OP 0150 Monitored by
5252A/B Ops
Temperature :
System Inlet PI-1301 Pressure PI:1301 Logs opo1s0 | OP 0150 OP 0150 Manitored by
Pressure ) Ops :
Adsorber "G" . o i DU ' Monitored b
P1-1306 - Y
Outlet Pressure _ Pressure PI-1306 Logs OP 0150 | OP 0150 OP 0150 Ops
System Outlet PI-1307 1207 ' Monitored.by
Pressure . Pressure P1-1307 Logs QP 0150 OP 0150 OF 0150 Ops
a
. Delay Pipe / : 5 OP0150 | OP 0150 OP 0150 i
Fi-2002 Flow Rat Fl- Monitored by
System Flow . ow Rate 1-2002 Logs oDcMm ODCM ODCM ~ Ops




" Pressure

5151A/B

i ‘ - P 0150 OP 0150 OP 0150 Monitored by

Delay Pipe / Fl-2004 Flow Rate F1-2002 Lo M op 01

- - gs
System Flow ODC‘M’ ODCM ODCM Ops
£
pH ’ .
lron EPRI Guidelines
) Copper Surv. are changing,
: Chloride more to follow.
Aoiiz"r:i :tVs‘e"‘ N/A Corrosion N/A (grab T Q OP 4623 OP 4623
1 - i " Jinhibitors sample ' Moniitoring by
Specific Gravity - analysis) Chemistry
- (i.e. Glycol
Conc‘entration)

) ) _ Surv. v
AQG 'Glycol’ Conductivity itori
Chilled Water N/A  |chiorides NA ]| (grab T Q OP 4623 OP 4623 Mg;‘";ﬁ:’g? by

System Filterable Solids - sample | ’ v
Chemistry analysis)
Chiller Pump AB|  proGG- ; , PI-OGG- : Monitored by
Discharge  5151A/B Pressure Logs M OP 0150 OP 0150 OP 0150

Ops
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.EPU Performance Monitoring for Condensate Demineralizer System

increased Power Level Evaluation Points

02/25/2006 -

. Alarm ) 1593 MWh] 1673 MWIN| 1752 MWIR| 1832 MWth| 1912 MWIh
Equipment No. |Parameter Values/Limits | Level | (83.32%) | (B7.48%) | (91.65%) | (95.81%) | (100%) Action *
gP 25psid "2 25 20 - 18 17 15 u . o .
Evaluate margin to 55psid limit for
OMH-1A Data - . Isystem dP; Fiuff resin; Backwash
o Flow [ 3250gpm | 2 | -2600gpm | ~2760gpm | -2925gpm | ~3095gpm | ~3250gpm j
Data {nvesi why flows are not ballanced
id 2 25 20 18 17 15
dP_ L 25psl 1 Evaluate margin to 55psid limit for
Data system dP; Fluft resin; Backwash
DM-1-18
] Flow [ 3250gpm - | 2 | ~2600gpm | ~2760gpm_| ~2925gpm | ~3085gpm | ~3250gpm v
.. Data - a tnvestigate why flows are not ballanced
] id 2 18 17 15
el 25psi l 4 20 Evaluate margin to 55psid limit for
DMA1-1C . ! Data . : {system dP; Fiuff resin; Backwash
B Flow . | 3250gpm | 2 [ ~2600gpm | ~2760gpm { ~2925gpm | ~3095gpm | ~3250gpm i :
Data investi why fiows are not ballanced
| d | 2 5 20 18 17 15
. i Zopst L z Evaluate margin to 55psid limit for
DM-1-1D . Datay. - Isystem dP; Fluff resin; Backwash
o Flow 3250gpm | 2 | ~2600gpm | ~2760gpm | ~2925gpm | ~3035gpm | ~3250gpm
__Data - investigate why flows are not ballanced
i c 2 25 20 18 17 15 :
. il 1 2psid | Evaluate margin to 55psid limit for
DMA1-1E - - Dbatal . Isystem dP; Fluff resin; Backwash
- Flow 1 3250gpm_ | 2 | ~2600gpm | ~2760gpm | ~2825gpm | ~3095gpm | ~3250gpm :
Data ‘ ___|investigate why fiows are not balianced
System dP L 55psid l 2 55psid 55psid 55psid 55psid 55psid Evaluate prior data for which v put
: Data |systam into Flow Batance Override
S-14-1A dP [ 20psid | 2 15 16 _- 17 19 20
- Dat; {Backwash Filter; Evaluate rept t
5.14-18 dR,, [ 20psid | 2 15 16 17 19 20 '
. Data Backwash Filter; Evaluate replacement
S-14-1C dp [ 20psid, | 2 15 16 17 19 20 .
. Data ' Back 1 Filter; Evaluate replacement
S-14-1D dP [ 20psid | 2 15 16 17 19 20
. _Data Bach h Filter; Evaluate replacement
S-14-1E dP [ 20psid | 2 15 16 17 19 20
- Data Backwash Filter; Evaluate repl 3
Conductivity Monitored by Chemistry
Commenis:
General Guidance .
1593 Mwth Reviewed By: : *Data can be cofiected at the Condemin
Priny/Sign/Date control panel on the 232 level of the
'Approved By: Turbine bullding. System dP and vessel
Print/Sign/Date flows are available on the recorder
: located at the panel. Vessel dP is
1673 Mwth Reviewed By. visible along the upper right corner of
' PrintSign/Date . the panel.
Approved By.
* PrinV/Sign/Date *Data can be obtained shiflly via OP
. 0150.05 data sheets '
1752 Mwth Reviewed By ) :
- prdntSign/Date - *Chemistry is performing additional dally
Approved By: Itrending of Condemin performance for
PrinV/Sign/Date the scheduling of vessel backwashes
1832 Mwth Reviewed By: *itis the intent of this monitaring plan
Print/Sign/Date that any parameter approaching an
Approved By: evaluation limit be monitored on a more
. Print/Sign/Date frequent basis to preciude the system
. from entering flow ballance override at
1812 Mwth Reviewed By: 55psid system dP before action is taken
Print/Sign/Date to reduce overall system dP.
Approved By:
. Print/Sign/Date




SUMMARY OF CONDEMIN FILTERED BYPASS FLOW CASES-

DESCRIPTION

CASE MODELED TRAP dP | TRAP Dp |DEMIN Dp |[HEADER |TOTAL FLOW |MASS FLOW |OUTLETE . JAVE DEMIN BYPASS  |BYPASS
(@ current flow) |ACTUAL [PSID Dp GPM E6 #HR  |VALVE %0OPEN |FLOW GPM [FLOW |% OPEN
1JCURRENT POWER 7 8.7 -5l 27.5 13000 6.435 90 2600 0
2|CURRENT POWER 7 8.7 20 41 13000{ - 6.435 70 2600 0
3|CURRENT POWER. 12 13.4 5{ 325 13000} - 6.435 90 2600 0
4|CURRENT POWER 12 13.7 20| 46.5 13000] = 6.435 70 2600 0
5]105% 5 demins online 7 9.8 5] 29.5 13810 6.836 70| 2760 0
6/105% 5 demins online 7 10 17} 40.7] 13810 6.836 90 2760 0
7/105% 5 demins online 12 15.6 5 37 13810]- 6.836 70 2760 0
8{105% 5 demins online 12 15.5 17| 46.5 13810 6.836 90 - 2760 0
9]105% 4 demins online 12|NR 17{NR - 13810 6.836|NR JNR  INR
10]110% 5 demins online 7 9.8 5| 29.7 14625 7.239 70 20251 . 0
11]{110% 5 demins online 7 10.1 171 41.7 14625 7.239 70 2925 0
12{110% 5 demins online 12 17.2 5 39] 14625 7.239 70 2925 0
13}110% 5 demins online 12 171 171 51.7 14625 7.239 90 2925] -0
" 14/110% 4 demins online 12 15.5 17 45 14625] 7.239 - 70 2755| 3600
15{115% 5 demins online 7 10.5 5| 32.3] 15465 7.655 70 3095 0
16{115% 5 demins online 7 8.5 . - .17 34 154651 —F.655] 70 3095 0
171115% 5 demins online 12 18.7 51 421 15465 7.655 70 3095 0
18[115% 5 demins online 12 18.7 17 54 154865 7.655}]. 90 3005 0
19|115% 4 demins online 12 16.7 171 51.2 15465 7.655 90 29301 3845 50
18A  [115% 5 demins online 7 11.5 5 35 15465 7.655 70 3095 0
19B  |115% 4 demins online 7 13] . "5] 38.5 15465|° 7.655 70 3075| 31700 50
20[120% 5 demins online 71 115 - 5] 358 16250] 8.044 70 3250 0
21[120% 5 demins online 7 12 171 46.2 16250 8.044 90 3250 0
22(120% 5 demins online 12 19.8 5] 45.8 16250 8.044 -70 . 3250 - 0
23{120% 5 demins online 12 20.5 17] 57.5 16250 8.044 90 3250 0
23A  |120% 5 demins online’ 10 17 151 51.5]° 16250 8.044 3250 3250 90
238  |120% 5 demins online 10 17 17 53 162501 - 8.044 3250 3250 90
23C  [120% 5 demins online 10 17 201 57.5 16250 8.044 3250 3250 90
23D  1120% 5 demins online 12 20 15| 54.5 16250 8.044 3250 3250 90
23E  [120% 5 demins online- 12 20 17| 56.8 16250 8.044 3250 3250 90
23F  {120% 5 demins online 13 23 15| - 57.5 16250| - 8.044 3250 3250 90
241120% 4 demins online 12 18.8 17| 52.5 16250 8.044 90 3095| 3875 50
24A  1120% 5 demins oniine 7 13 5 401 - 16250 8.044 70 3250} 0
248 - {120% 4 demins online 7 13 5] 38.5 16250 8.044 70 3310 50

3235
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VY EPU

NBVI Supplemental System Performance Monitoring

Parameter Alert/ - . ) g ) g V .3-:_ : g g
AT;et Parameter D " Action Source z ér;h;?:d z 2 - a r
(ERFIS) Levels =1 3 5 2 2 &
= - - - - -
Date
Time
Calcuiated Reference Leg A Temp °F C220 - OP43§0 4. Evaluate : i
Calculated Reference Leg B Temp°F - c221 0P4390 4 " Evaluate
RX A Upper Reference Leg Temp °F ‘ Mo084 OP4390 4 Evaluate -
RX A Lower Reference Leg Temp °F Mo8s OP4330 4 Evaluate
RX B Upper Reference Leg Temp °F Mo8se . 0OP4330 - 4 Evaluate
RX B Lower Reference Leg Temp °F v mM087 : 0P4390 4 Evaluate
Vessel Stud Temp °F s023 4 Evaluate
Vessel Head Flange Temp °F T S024 4 Evaluate
Vessel Head Adjacent to Flange Temp °F . $025 4 Evaluate
Vessel Bottom Drain Temp Temp °F S026 4 Evaluate
Vessel Skirt at MTG Flange -Temp°F S027 4 Evaluate
Vesse! Bottom Head ' Temp °F $S028 4 Evaluate
‘Vessel Skirt Near Joint Temp °F S029 4 ‘Evaluate
Vessel Above Skirt Joint Temp °F . S030 4 Evaluate
Vessel Downcomer Temp °F S031 ~ 4 Evaluate
Vesse! Core Temp"F S032 ) 4 Evaluate
Nozzle NAC in Board Temp °F S$033 4 Evaluate R
Vessel Below Water Level Temp °F S034 4 Evaluate
Total Jet Pump Flow Loop A M#MR B051 4 Evaiuate
Total Jet Pump Flow Loop B M#MR . B052 4 Evaluate
Total RX Jet Pump Flow M#HR BO12 51.05 M#/HR? 4 Evaluate
Flow to Ref Leg FIT-400-A GPM _NIA 0.001-0.005 GPM OP0150 4 " Evalvate
Flow to Ref Leg FiT-400-B GPM N/A 0.001-0.005 GPM 0P0150 4 Evaluate

Prepared by Stan Kol 02/25/2006:
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VY EPU : N ' ‘ NBVI Supplemental System Performance Monitoring

" Alert/ g g £ g £
Asset Parameter " 2 Actions s s g g S
Parameter . 10 Action 2 Required - bt ot
0 ' (ERFIS) Levels 3 equire 8 R P 2 a9
o0 o ~ 8 fe2]
. - Aad -~ - -
Date
Time
Flow to Ref Leg FIT-400-C GPM NiA 0.001-0.005 GPM OPO150 4 Evaluate
Flow to Ref Leg FIT-400-D GPM ~ Nia 0.001-0.005 GPM|  OPO150 4 Evaluate -
1593 MWth Data Recorded By: ' Date: . )
1593 MWth Data Reviewed By: Date: , : B
1673 MWth Data Recorded By: ’ ‘ a Date: . _
1673 MWth Data Reviewed By: ] Date: .
1752 MWth Data Recorded By: : ) Date: - -
1752 MWih Data Reviewed By: . " Date: )
1835 MWth Data Recorded By: ) . .
Date: - N
1835MWth Data Reviewed By:
Date:
1912 MWth Data Recorded By: ' ' _ ) A . :
" Date: . . . -~
1912 MWth Data Reviewed By: _ : , v . - .
. K . . . Date: -

Prepared by Stan Kol 02/25/2006 . ' Page 2 -
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" EPU SUppiementaR Performance Monitdring Plan for the Core Spray Systém_

System Engineer: Stephen Jonasch

| Previously | Equip | Parameter | Pre 5% 10% | 15%,| 20% | Source { Remarks

Monitored ID EPU | 1673 | 1752 | 1832 | 1912
: Range | MWth | MWth | Mwth | Mwth
Yes | DPIS | CSA | -32 | | OP | Note 1
~14- Sparger | 0150 Note 2 -
43A DP ) pg 10 Note 3
Yes DPIS CSB -29 {7 OP Note 1.
- 14- Sparger : . 0150 | Note 2
43B . DP ‘ pg 10

Note 1: A minus reading is normal. Gauge range fs -5.0 to +5.0_._ Ea;mvs;tpoﬁns 7;0.6:

Note 2: GE SIL 300, Sbup'plement 001 Was provided to VY with GE’s discussion on what will be
the response of this gauge during power uprate. GE has stated that there should
essentially be NO CHANGE in readings. Data collected during various down powers and

- post refuel indicate that this is probably correct. ‘

Note 3: CR 2005-4023 reported that the 43A DP gauge was fluctuating. While not certain,'there
may be a small weep in the restricting orifice flange located in the drywell that is giving
these fluctuating readings. Because it is located in the drywell, this cannot be confirmed.
On/About Jan 4, the fluctuating stopped and was reading -4.5. Since that time, the
reading has again changed and, as of 2/13/06, is reading -3.2. CR 2006-0460 was
generated reporting this issue.

1673 Mwth Data Recorded BY: ____ | Date:

1673 Mwth Data Reviewed BY: _ ; ' ' Date:

1752 Mwth Data Recorded BY: o Date:-

1752 Mwth Data Reviewed BY: - | © Date:

1832 Mwth Data Recorded BY: - ~ Date:

1832 Muth Data Reviewed BY: .  Date:

1912 Mwth Data Recorded BY: : , . Date:

-1912 Mwth Data Reviewed BY: Date:
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VY EPU . o - ) ) . ’ System Performance M;Jnltoring )

T i S| 8~ | 854 S~ | 8~ |l £~ 1 8 £ =
Parameter Alery EXY <) 3 G s =3 < £~ £~
Afgel Parameter ID Action g }?:’:z;": " = ﬁ § & § S g °:° § § g § g a}é § § § %
R R it © (3] I .
(ERFIS) Levels - \ g2 | 38 | g8 | 8% | 5 | B8 Bs | Bs | B2
-Date ’
Time
Expected: 17.95 KA
Phase A Bus Amps {G006) Design / Operating Limit: Evaluate
. . ‘ 19 KA -
. Expected: 17.95 KA
Phase B Bus Amps (Goo7) Design / Operating Limit: Evaluate
: 19KA - :
Expected: 17.95 KA
Phase C Bus Amps (G008) Design / Operating Umit: Evaluate
n 19KA - .
Phase A Bus Return Air Temp | Local Indication |Alarm @ 176°F ~ Alert
. F TI-22KV-1A @ > 160°F Evaluate
. Local Indication .
Phase B Bus Supply ,f::'r Temp T1-22KV-1B or Alsm @ 176°F o Alert Evaluate
. T122KV-1D @ > 120°F .
Return Air Temp |- Local Indication {Alarn @ 176°F Alert
Ph :
ase C Bus oF T1-22KV-1C @ > 160°F Evaluate -
. 1 {
jsophase Bus Cooler A (TBCCW) | Outlet Temp °F L°§.?_'1 ;‘:_'3“:;\"" Alert @ > 110°F Evaluate °
1sophase Bus Cooler 8 (TBCCW) | Outlet Temp °F L°;:_'1';‘:J:1“g°" Net @ > 110°F Evaluate
lsophase Bus Coaler A (TBCCW) Flow (GPM) L°°"':";‘£°Z:"°" FI nen@ <906PM Evaluate N
Isophase Bus Cooler B (TBCCW) Flow (GPM) [ -0 1"(‘,‘:{;’8“"" FIl'  men@ <90 GPM Evaluate -
) Locat Indication Fi
Isophase Bus Far;é)GLF-M) or (GLF- Alr Flow (CFM) | 22KV-3A or FI- | Alet@ < 16000 CFM | Evaluate
22KV-38 ‘ .
Thermography performed by
Component Engineering
1593 MWth Data Recorded by: Date:
1593 MWth Data Reviewed by. __Date:
1673 MWth Data Recorded by: - : Date: o | . :
1673 MWth Data Reviewed by: Date: : : . o
1752 MWth Data Recorded by: Date:
1752 MWth Data Reviewed by: - Date:
' [ I il 1

~ Nick Lisai

22KV System Engineer 'Page 1 of 2




System Performance Monitoring

VY EPU
F 5~ o~ E] £ s
c Parameter Alert/ - TN F3Y é £ EXS 1S =
ATSeI Parameter D . Action % Rf\cllcgnsd E 3 E & E < E °8 E S % §
(ERFIS) Levels - eaqure g8 1 88 | 88 | 52 | 5= | =2
- = - - - =
Date
Time
Expected: 17.95 KA N
Phase A Bus Amps {G006) Design / Operaling Limit: Evaluate : -
19 KA
. . Expectad: 17.95 KA
Phase B Bus Amps {Goo7}) . Deslgn / Operating Limit: Evaluate
19 KA .
- Expected: 17.95 KA
Phase C Bus Amps ‘(Goos) Design / Operating Limit: Evaluate
19 KA
Return Air Temp | Local Indication {Alarm @ 176°F Alert
Phase A Bus :
ase A Bu o TL22KVAA @ > 160°F Evaluate
) Local Indication .
Phase B Bus Supply ,AF" Temp TI-22KV-1B or Alam @@1 7>61§O°F Alert Evaluate
TI-22KV-1D
Retum Air Temp | Local Indication |Alarm @ 176°F Alert
Phase C Bus - T1-22KV-1C ) @ > 160°F . Evaluate
Isophase Bus Cooler A (TBCCW) Outlet Temp °F Logat Indicatian Alert @ > 10°F Evaluate
i . TH104-31A
Isophase Bus Coofer B (TBCCW) | Outlet Temp »¢ | boS8!Indication |y @ 5 q10°F Evaluate
. ) ) TI-104-31B
fsophase Bus Cooler A (TBGCW) | Flow (GPM)  |-0°2 :’("‘:cz:""" Fi atent @ < 90 GPM Evaluate
isophase Bus Cooler B (TBCCW) |  Flow (GPM) |0 1'3‘2‘?8"“ Fl Aet@ <e0Gem Evaluate
’ Local Indication F|
Isophase Bus Fan (GLE-1AYOr(BLE- 1 air Flow (CFM) | 22KV-3Aor Fi- | ‘Alert@ <16000 CFM Eveluate
) ] o 22KV-38
Thermography performed by
Component Engineering
1832 MWth Data Recorded by: Date:
1832 MWth Data Reviewed by: Date:
1912 MWth Data Recorded by: Date:
Date:

1912 MWth Data Reviewed by:
[

Nick Lisat
22KV System Engineer

Page 2 of 2




VYNPS EPU Power Ascension Testing

AE / RWCU System Monitoring Plan

(12 pages)



System Performance Monitoring

VY EPU .
£E_ | 5~ | £~ | £~ | 8~ | E~J &£~ £~ ] £~
q q S g q s q q 3
D arameter .3 Required D | D ™ o5 0 [ [<E . o ‘f o & o =
(ERFIS) Levels : pe | 82 | B2 | = | G2 | ke | Re | B2 | B
Date
Time
SIAE Off
SJAE Gax Radiation (BOPMO02) nfa nla
SJAE RM-17-151 Alert- > 1E-6 > 2E-5 - restore
SUAE Off Gas CRP 9-10 Action -> 2E-5 to < 1E-6; CR
Lin Rad (Ci/sec) | OP 0150.03 [pg. 16} | ODCM = 1.6E-1Csec {TS 4.8.K.1= ODCM)
SJAESteam (T032) :
SJAE
Flow (bm/hr) | OP 0150.03 [pg.25] na n/a
. . PI101-23
SIAE SJAE Press CRP 96 Aot <111,>119 <110, >120

OP 0150.03 [pg. 4]

Action <110, >120 psig

e

adjust PCV-1

: CR 12-132 ]
(RWCU) D! Inlet Conductivity CRP 9-4 Alert/Action - > 0.3 Notify Chemistry
OP 0150.03 [pg. 8] A
. CR 12.135 -
(RWCU) DI Outlet Conductivity A CRP 9-4 Alert - > 0.1 Notify Chemistry
. OP 0150.03 (pg. 8) _ _
CR 12135
Conductivity B CRP 9-4 Alert->0.1 Notify Chemistry
OP 0150.03 (pg. 8) ;
. TI 12-137 CR
(RWCU) Pt 1 Temperature CRP 9-4 per TS Fig. 3.6.1 s 3 1) —
OP 0150.03 (pg. 8) A
, Tl 12-137 Isolate Demineralizer
{RWCU) Pt 3 CRP 9-4 . Alert/Action - > 140 F WRICR -
OP 0150.03 (pg. 8) -
' : 12-A-M1/M2 ) , |
(RWCU) P-49-1A Amps ~ CRP 94 i"—;’;’%‘r‘n“—;‘ WR, CR )
: OP 0150.03 (pg. 8) :
12-A-M1/M2
Al
(RWCU) P-49-18 Amps CRP 9-4 %’ﬁ'ﬁ;‘ “WR, CR )
: OP 0150.03 (pg. 8) R
(RWCU) Avg of Demin Flows GPM -(3DMA009) n/a n/a
Alert/Action
RWCU Flow M#/ HR (C009) > 0.080 mibrhr CR
: Alert/Action
RWCU System tnlet Temp F (B023) > 550 F CR
: Alert/Action
RWCU System Outlet Temp F (B024) > 450 F CR
(RWCU) Demin Flow A M#/ HR (BO17) n/a nia
{RWCU) Demin Flow 8 M#/HR (B018) nla nfa
(RWCU) ROC F/HR (C039) n/a . nfa O
" (RWCU) Flow GFPM (B054) nfa nfa ]
—_ £ . £ ~ s~ £ . F. £ S~ s
aaoei Paramete ey s | actons £ | E5 i3 |E5 |8 |E5 |8z | 82| &
Parameter ID. Action -2 Requlred o ol s o o i 2w Ze @
© . (ERFIS) Levels - ° g2 |88 | 88 | B | B | B [ B2 | B2 | B=
Jeff Melvin .
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VY EPU

System Performance Monitoring

R O ™ F (B055) wa nia )
NRHX Outlet Temp F (B056) nfa nfa :
(RWCU) Thermal Power % (BOP014) nfa n/a
(RWCU) A Flow F Lo’::;ggo.] nfa na
(RWCU) B Flow F Lo’;‘;ﬂggo,] nla n/a -
(RWCU) Demin A DIP F L‘:)':;s"[g‘a:q nfa nfa
(RWCU) Demin B DIP F LZ':L?'[Z;; nia n/a
{RWCU) Resin Trap A D/P F _. L‘:;':i;;g,] .n/'a n/a
(RWCU) Resin Trap B D/P F .Ldozlj'égg.] nfa n/a
Reactor Pressure PSIG ;;2;:62%?6 n/a n/a
RWCU Pump Suct PSIG PFL-: 22'51124 nia n/a
(RWCU) 'A” Pump Brg CIr Out . T':;:\:zg A na nia
(RWCU) 'B' Pump Brg Cir Out . T'g‘;’;;zg B nla n/a | )
_ RWCU Pump Disch PSIG ;,';122:27 v nia “nfa
Regen HX Out psiG ';',(1225925 nia a
Nan-Regen HX Out PS; G '::22:: nia nia
'Non-Regren HX Out F T';sk-;z;-gzs nlav n/a
N_th (RBCCW) Out . Tgk' 12(:;5 nia n/a
- RWCU Demin Inlet ¢ T‘::zz;;s nfa nla :
. Pl-12-113 .
{RWCU) Demln Effluent PSIG Rk 25-2 . nia n/a
Jeff Melvin

System Engineering
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VY EPU

!

Systerh Performance Mohitoring

"“li
A AT

CR 12-132

HEREREEE
Parameter Alert/ - , ® E3S 9 = = =
. [ Actions = 4 9
ASI;e‘ Parametes 0 Action 3 Rec 3|rr\ed 2|22 ) 28 | 25 | 23 23
(ERFIS) Levels = N 28 [ 28 | 28 | 5= 32| S
Date
Time
SJAE Off
SJAE Gas Radiation (BOPM002) n/a » na
SJAE RM-17-151 Alert - < 1E-8 < 2E-5 - restore
SJAE Off Gas CRP 9-10 Action - < 2E-§ 2 to > 3E-2; CR
Lin Rad (Ci/sec) | OP 0150.03 [pg. 16] | ODCM = 1.6E-1Ci/sec [TS 4.8.K.1 = ODCM]
SJAESteam (T032)
A
SIAE Flow (Ibm/hr) | OP 0150.03 [pg.25] n/a na
Pl 101-23 : -
Alert <111, >119 <110, >120
SJAE SJAE Press CRP 9-6 ! '
OP 0150 Action <110, >120 psig adjust PCV-1

(RWCU) DI Inlet Conductivity CRP 9-4 Alert/Action - > 0.3 N"‘g" g‘;";’i‘w
'= OP 0150.03 fpg. 8] - (T5468.3.]
CR 12-135 . i
(RWCU) D! Outlet Conductivity A CRP 9-4 Alert - > 0.1 ‘Notify Chemlstry
: OP 0150.03 (pg. 8) i -
CR 12-135 . ]
Conductivity B CRP 9-4 Alert - > 0.1 Notify Chemistry
OP 0150.03 (pg. 8) : : :
: 1112137 cr
(RWCU) Pt 1 Temperature CRP 9-4 per TS Fig. 3.8.1 1 TS 3.6A.1]
: OP 0150.03 {pg. 8) 041
Tl 12-137 y tsolate Demineralizer
(RWCU) Pt 3 CRP 9-4 Alert/Action - > 140 F » WRICR
o : OP 0150.03 (pg. 8) .
12-A-M1/M2 )
: iert/A
(RWCU) P-49-14 Amps CRP 9-4 Aja ﬁ';’—;’ WR, CR )
OP 0150.03 (pg. 8) : ] :
12-A-M1/M2 § j
Alert/Act]
(RWCU) P-49-18 Amps CRP 9-4 ;%27\;—;' WR, CR )
. : OP 0150.03 (pg. 8) ,
(RWCU) Avg of Demin Flows GPM (3DMADO9) n/a nia
) : Alert/Action
RWCU Fiow Mi# [ HR (Co09) > 0.060 mlo/hr C
Alert/Action
RWCU System Inlet Temp F (B023) —;—SS?F_ CR
Alert/Action
RWCU System Outlet Temp F (B024) TSAS0F CR
(RWCU) Demin Flow A M# / HR (B017) - na n/a
(RWCU) Demin Flow B M# / HR (B018) nia n/a
(RWCU) ROC F/HR (C039) nla nia =
Jeff Melvin

System Engineering
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VY EPU

System Performance Monitoring

System Engineering

8~ S~ £ . £ F3 £
. Parameter Alert/ - § X < 8 S 23 2% Sz
AISSE( Parameter 1D Action % F;\cﬂqnsd 23 b= 23 2 § = § 55
(ERFIS) Levels - equire 88 |88 |88 [ s (g2 | g2
Date
] Time
{RWCU) Flow GPM (B054) . n/a n/a
RHX Outlet T
to NRHXemp F (B055) na wa
'‘NRHX Outlet Temp F (BOSSE) nla nla
(RWCU) Thermal Power % {BOP014) nla n/a
(RWCU) A Flow F LoFc;ﬂngq e " i
FT-768
(RWCU) B Flow F Local (2807 nfa nfa
(RWCU) Demin A D/P F L‘;:'a?'[:‘;g] nia ola
(RWCU) Demin B D/P F L':'Z';'éggq. nfa nia
(RWCU) Resin Trap A D/P F L:lz:j'[;gg,] nla nia
(RWCU) Resin Trap B D/P F L‘i':f-f}ggl nfa n/a -
-2-3-60B
Reactor Pressure PSIG SPc')szkezg-B : n/a nfa - -
RWCU Pump Suct PSIG Pl!\'-;22-51-124 nfa " n/a
- 12-89A ' T
(RWCU) 'A’ Pump Brg Cir Out F Tl:k 2;; nla ) nfa ___ N
(RWCU) 'B' Pump Brg Clr Out E T'g;';;_’gs n/a n/a
Pl-12- -
RWCU Pump Disch PSIG ng;; n/a n/a
Regen HX Out PSIG ':;:225?25 n/a nla -
Non-Regen HX Qut PSIG F;;;:g n/a .nfa
: -12-99 -
Non-Regen HX Out F T,Lsk 25.2 nfa n/a -
NRHX (RBCCW) Out . T:k' 120;'25 nla nia
-12-11
RWCU Demin Intet E T':k1225_2 5 n/a n/a
_ (RWCU) Demin Effluent PSIG P,:':";';_;s n/a n/a
1593 MWth Data Recorded by: / Reviewed by: / -
1673 MWth Data Recorded by: / Reviewed by: / O
1752 MWth Data Recorded by: / Reviewed by: .
1832 MWth Data Recorded by: / Reviewed by: : /
1912 MWth Data Recorded by: / Reviewed by: o/
Jeff Melvin
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R*TIME (DO NOT EDIT!)  woconoruon
Point ID BOPMOD2

SJAE
OFF
GAS
: ACT
Point Description 1AV
Engineering Units
2/01/06 11:21:00 - 4.81
2/01/06 11:22:00 ' 4.89
2/01/06 11:23:00 4.85
2/01/06 11:24:00 4.87
2/01/06 11:25:00 4.85
2/01/06 11:26:00 494
2/01/06 11:27.00 4.88
2/01/06 11:28:00 : 4.89
2/01/06 11:29:00 4.85
2/01/06 11:30:00 .- 484
2/01/06 11:31:00 4.85
2/01/06 11:32:00 493
2/01/06 11:33:00 " 4.88
- 2/01/06 11:34:00 4.80
2/01/06 11:35:00 4.95
2/01/06 11:36:00 -4.87
2/01/06 11;37:00 ' 4.83
2/01/06 11:38:00 T 4.82
2/01/06 11:39:00 - 4.87
2/01/06 11:40:00 4.87
2/01/06 11:41:00 4.85
2/01/06 11:42:00 4.87
2/01/06 11:43:00 4.80
2/01/06 11:44:00 4,90
2/01/06 11:45:00 4.84
2/01/06 11:46:00 4.88
2/01/06 11:47:00 4.91
2/01/06 11:48:00 4.85

2/01/06 11:49:00 : - 4.85

arfln0;7032

T032

SJAE
STEAM
FLOW

LB/HR
10657.03
10667.19
10659.38
10647.85
10661.72
10688.28

10648.44

10633.59
10644.53
10619.53
10654.68
10631.25

10674.21

10640.62
10658.59
10647.65

10664.06 -

10677.34
10628.90

10685.15"

10629.69
10678.91
10653.91
10667.97
10670.31
10654.68
10655.47

10657.03
- 10652.34

3DMA008

. Rwcu
SYSTEM
FLOW

GPM
64.74
64.80
64.92
64.96
64.83

164.99

64.76

64.83
64.79
64.89
64.94
64.78
65.02
65.03
64.94
64.77
64.95
64.91
- 64.70
64.88
64.84
64.74
64.83
64.81
64.88
64.94
64.88
64.87
64.92

C009

RWCU
FLOW

MLB/HR
0.06
0.06
0.07
0.06
0.06
0.07
0.06
0.07
0.06
0.06
0.07
0.06
0.06
0.07
0.06

0.07

0.06
0.06
0.06
0.06
0.07
0.06
0.06
0.06

- 0.06

0.06

0.06

0.06
0.07

B023

RWCU

SYSTEM.

INLET
TEMP

DEGF
510.82
510.74
510.63
510.71
510.98

510.90 .

510.78
510.90
510.82
510.86

510.94

510.75
510.78
510.86
510.63
510.82
510.90
510.78
510.86
510.94
510.82
510.86
510.82
510.86
510.98
510.98
511.17
510.90
511.05

whe.0:8024

B024

© RWCU

SYSTEM
OUTLET
TEMP

DEGF
44527
44527
445 15
44523
44519
445.27
445.23
44519
445.19
445.23
44547
44527
445.31
44523
444.99
44511
44511
445.15
445.15
445.23
44519
445.23
44511
445.31
44527
44519

44515

445.27
445.27

erfle:0:B017

B017

RwWCU
DEMIN
FLOW
A

M#HR
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

-0.03
0.03
0.03
0.03
0.03

0.03°

0.03
0.03
0.03
0.03
0.03

0.03

0.03
0.03

B018

RWCU
DEMIN
FLOW
B

M#/HR
0.03
0:03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
- 0.03
0.03
0.03
0.03
0.03
0.03

C039

RWCU
INLET
TEMP
RATE
OF
CHANGE
F/HR
0.01
-0.19
-0.12
-0.99
-0.94
0.77
-0.38
-0.18
0.40
0.73
0.62
0.68
0.44
0.00
-0.58
-0.58
~-0.65
-0.53
-0.25
-0.08
0.16
0.51
0.07
0.07
0.00
-0.02
0.16
0.31
0.46

B054

'RWCU
RECIRC

PUMP -

FLOW
GPM
154.49
164.49
154.49
154.49
164.49
154.49
164.49
154.49
154.49
164.49
154.49
154.49
154.49
154.49
154.49
154.49
154.49
154.49
154.49
154.49
164.49
154.49
154.49
154.49
154.49
164.49
154.49
154.49
154.49

B055 BOP0O14

RWCU . RWCU |

REGEN - LOOP
HX THERMAL
OUTLET POWER

DEGF
184.35 1.43
184.16 1.43
184.21 1.44
184.45 1.43
184.12 '1.43
184.64 1.44

184.16 1.43

184.16 1.44

18416 _ 1.43

184.21 1.43
- 184.45 1.44-

18426 . 143
184.16 1.43

184.49 1.43 -
184.16 1.43
184.26  1.44

184.16 1.43
184.07  1.43
184.21 1.43
184.17 1.43
184.26 1.44

184.21 1.43

184.16 1.43
184.54 1.43

18412 1.44
18421  1.43
184.40  1.44

184.36 1.43 -

184.21 1.43




2/01/06 11:50:00
2/01/06 11:51:00
2/01/06 11:52:00
2/01/06 11:53:00
2/01/06 11:54:00
2/01/06 11:55:00
2/01/06 11:56:00
2/01/06 11:57:00
2/01/06 11:58:00
2/01/06 11:59:00
2/01/06 12:00:00
2/01/06 12:01:00
2/01/06 12:02:00
2/01/06 12:03:00
2/01/06 12:04:00
~ 2/01/06 12:05:00
2/01/06 12:06:00

2/01/06 12:07:00 -
2/01/06 12:08:00.

2/01/06 12:09:00
2/01/06 12:10:00
© 2/01/06 12:11:00
2/01/06 12:12:00
2/01/06 12:13:00
2/01/06 12:14:00

2/01/06 12:15:00 -

- 2/01/06 12:16:00
.2/01/06 12:17:00

2/01/06 12:18:00"
2/01/06 12:19:00 -

2/01/06 12:20:00
2/01/06-12:21:00

4.86
4.89
4.76
4.91
4.95
477
4.89

4.88
4.79 .

4.89
4.79
4.88
4.88
4.77
4.75
4.90
4.86

4.85

4.83
4.79

. 4.86

4.79
4.87
4.81

- 4.81
. 4.82

4.80
4.87
4.80

4,80

4.82
4.91

10636.72

10643.75
10660.94
10653.91

- 10667.97

10671.09
10690.63
1064922

1064453

10642.97

10657.81

10645.31
10668.75
10663.28
10649.22
10628.90
10642.97
10665.62

10670.31 .

10650.78
10633.59
10642.97

10696.87

10671.09
10658.59
10642.19

10667.97 .

10636.72
10667.97
10643.75
10650.00

10666.41

64.87
64.86
64.76
64.80

64.98
64.87

64.96
64.85
64.93
64.64
64.82
64.91
64.88
64.76
64.79
64.90
64.84
64.93
64.74
64.87
64.94
64.94

.64.79

64.87
64.80
64.87
64.88
64.87
64.91
65.06
64.93
64.84

0.06
0.07
0.06
0.07
0.06
0.06
0.06
0.06
0.06

0.06 -

0.06
0.06
0.06
0.06
0.06

0.06

0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.06

1 0.06

0.06
0.06
0.06
0.06

511.06
510.75
510.86
510.82
510.94

510.78

510.78
510.59
510.90
510.94
510.71
511.00
510.82
511.01
510.90
510.86
510.94
510.67
510.97

511.09

510.82
510.90
510.94
510.78
510.98
510.94
510.67
511.13
510.82
510.82
510.94
510.86

445.35
445.27
44523
445.27
445.15
44523
44523
445.11
445.27
44523
445.31

'445.23

44511
445.23
445.27
445.31
445.39
445.19
445.27
44531
445 .43
445.19
445.23
44515
445,35
445.31
44519
44527
445.27
44519
445 .31
445.23

0.03.

£0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

 0.03

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03

0.03
0.03
0.03

0.03

0.03
0.03 -

0.03
0.03
0.03

-0.03

0.03

- 0.03

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03.

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03 -

. 055

0.80
0.74
: 0.28
0.10
-0.22
-0.22
0.16
0.09
0.00
0.03
- 0.24
0.10
-0.29
-0.17
-0.07
-0.07
0.30
0.23
0:33
0.27
0.18
0.06
-0.25
-0.20
0.04
0.07
0.09
-0.18
-0.09

0.07 .

0.07