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LICENSEE: Baltimore Gas and Electric Company

|
FACILITY: Calvert Cliffs Nuclear Power Plant, Unit Nos.1 and 2

SUBJECT: SUMMARY OF THE FEBRUARY 25,1999, MEETING REGARDING
;

THE CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NOS.1 AND 2 -
,

1999 STEAM GENERATOR TUBE INSPECTION 1

i

~

On February 25,1999, the U.S. Nuclear Regulatory Commission (NRC) staff held a meeting at
i

the NRC offices in Rockville, Maryland, with representatives from Baltimore Gas and Electric |

Company, the licensee for Calvert Cliffs, Unit No. 2, to discuss the licensee's plans for
inspectmg steam generator tubing in an upcoming refueling outage. The list of meeting
attendees is included in Enclosure 1. Enclosure 2 is a copy of the slides presented by the
licensee at the meeting.

In previous refue ng outages at Calvert Cliffs, the licensee has identified and plugged ar

number of steam generator tubes containing freespan degradation. The majority of the
freespan indications were confined to tubes in an area of the steam generator termed the
upper bundle region. The licensee and its vendors have adopted a performance-based
inspection plan for the region in the upe,oming outage. This approach is based on previously
developed methodologies to address upper bundle degradation used in past inspections at
Calvert Cliffs, Unita 1 and 2. In the upcoming refueling outage, the licensee will attempt to
verify the accuracy of the operational assessment performed after the prior refueling outage to
assess whether there is a need to expand the inspection scope in the upper bundle region to
ensure adequate margins for tube integrity through the end of the next cycle of operation.

At the conclusion of the presentation, the NRC staff stated that the licensee's plans for
addressing the upper bundle freespan degradation appeared to be appropriate.
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LICENSEE: Baltimore Gas and Electric Company )
|

FACILITY: Calvert Cliffs Nuclear Power Plant, Unit Nos.1 and 2 !

|
SUBJECT: SUMMARY OF THE FEBRUARY 25,1999 MEETING REGARDING !

THE CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NOS.1 AND 2 -
1999 STEAM GENERATOR TUBE INSPECTION

I
i

On February 25,1999, the U.S. Nuclear Regulatory Commission (NRC) staff held a meeting at
'

the NRC offices in Rockville, Maryland, with representatives from Baltimore Gas and Electric -

Company, the licensee for Calvert Cliffs, Unit No. 2, to discuss the licensee's plans for j

inspecting steam generator tubing in an upcoming refueling outage. The list of meeting |
attendees is included in Enclosure 1. Enclosure 2 is a copy of the slides presented by the
licensee at the meeting.

In previous refueling outages at Calvert Cliffs, the licensee has identified and plugged a
number of steam generator tubes containing freespan degradation. The majority of the
freespan indications were confined to tubes in an area of the steam generator termed the
upper bundle region. The licensee and its vendors have adopted a performance-based
inspection plan for the region in the upcoming outage. This approach is based on previously
developed methodologies to aodress upper bundle degradation used in past inspections at
Calvert Cliffs, Units 1 and 2. In the upcoming refueling outage, the licensee will attempt to j

verify the accuracy of the operational assessment performed after the prior refueling outage to '

assess whether there is a need to expand the inspection scope in the upper bundle region to
ensure adequate margins for tube integrity through the end of the next cycle of operation.

At the conclusion of the presentation, the NRC staff stated that the licensee's plans for
addressing the upper bundle freespan degradation appeared to be appropriate.
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Division of Licensing Project Management
Office of Nuclear Reactor Regulation
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& UNITED STATESj E NUCLEAR REGULATORY COMMISSION
*

* *
WASHINGTON, D.C. 2055M001

%..... March 18,1999

| LICENSEE: Baltimore Gas and Electric Company

FACILITY: Calvert Cliffs Nuclear Power Plant, Unit Nos.1 and 2

SUBJECT: SUMMARY OF THE FEBRUARY 25,1999, MEETING REGARDING
,

| THE CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NOS.1 AND 2 - '

1999 STEAM GENERATOR TUBE INSPECTION

|

On February 25,1999, the U.S. Nuclear Regulatory Commission (NRC) staff held a meeting at -
the NRC offices in Rockville, Maryland, with representatives from baltimore Gas and Electric
Company, the licensee for Calvert Cliffs, Unit No. 2, to discuss the licensee's plans for

I inspecting steam generator tubing in an upcoming refueling outage. The list of meeting
i

attendees is included in Enclosure 1. Enclosure 2 is a copy of the slides presented by the
licensee at the meeting.

In previous refueling outages at Calvert Cliffs, the licensee has identified and plugged a
number of steam generator tubes containing freespan degradation. The majority of the
freespan indications were confined to tubes in an area of the steam generator termed the
upper bundle region. The I;censee and its vendors have adopted a performance-based

| inspection plan for the region in the upcoming outage. This approach is based on previously
| developed methodologies to address upper bundle degradation used in past inspections at

Calvert Cliffs, Units 1 and 2. In the upcoming refueling outage, the licensee will attempt to
verify the accuracy of the operational assessment performed after the prior refueling outage to

| assess whether there is a need to expand the inspection scope in the upper bundle region to
| ensure adequate margins for tube integrity through the end of the next cycle of operation.

At the conclusion of the presentation, the NRC staff stated that the licensee's plans for
addressing the upper bundle freespan degradation appeared to be appropriate.

Alexander W. Dromerick, Senior Project Manager
Project Directorate 1-1
D! vision of Licensing Project Management

| Office of Nuclear Reactor Regulation

Docket Nos. 50-317
and 50-318
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Calvert Cliffs Nuclear Power Plant
Baltimore Gas & Electric Company Unit Nos.1 and 2

cc:

President Mr. Joseph H. Walter, Chief Engineer
Calvert County Board of Public Service Commission of
Commissioners Maryland

175 Main Street Engineering Division
Prince Frederick, Md 20678 6 St. Paul Centre

Baltimore, MD 21202-6806
James P. Bennett, Esquire
Counsel Kristen A. Burger, Esquire
Baltimore Gas and Electric Company Maryland People's Counsel
P.O. Box 1475 6 St. Paul Centre
Baltimore, MD 21203 Suite 2101

Baltimore, MD 21202-1631
Jay E. Silberg, Esquire
Shaw, Pittman, Potts and Trowbridge Patricia T. Birnie, Esquire
2300 N Street, NW Co-Director
Washington, DC 20037 Maryland Safe Energy Coalition

P.O. Box 33111
Mr. Bruce S. Montgomery, Director Baltimore, MD 21218
NRM
Calvert Cliffs Nuclear Power Plant Mr. Loren F. Donatell
1650 Calvert Cliffs Parkway NRC Technical Training Center
Lusby, MD 20657-4702 5700 Brainerd Road

Chattanooga, TN 37411-4017

Resident inspector Mr. Charles H. Cruse
c/o U.S. Nuclear Regulatory Vice President - Nuclear Energy
Commission Baltimore Gas and Electric Company
P.O. Box 287 Calvert Cliffs Nuclear Power Plant
St. Leonard, MD 20685 1650 Calvert Cliffs Parkway

Lusby, MD 20657-4702
Mr. Richard I. McLean, Manager

Nuclear Programs
Power Plant Research Program
Maryland Dept. of Natural Resources
Tawes State Office Building, B3
Annapolis, MD 21401

Regional Administrator, Region i
U.S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406
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LIST OF ATTENDEES

BALTIMORE GAS AND ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT. UNIT NOS.1 AND 2

FEBRUARY 25.1999

NAME ORGANIZATION
| A. Dromerick NRC/NRR
i

G. Tesfaye BGE
! J. Mate BGE

E. Flick BGE
A. Saccavino BGE

! A. Thomton BGE
T.Hoeg NRC/RI

| C. Beardslee NRC/EMGB !

i A. Keim NRC/EMCB
: S. Coffin NRC/EMCB

J.Tsao NRC/EMCB :

P. Rush NRC/EMCB

|

,

|
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M
CAINERT CLIFFS

;

1999 Unit 2
SG Inspection

,

NRC Presentation
White Flint, Maryland

February 25,1999

NRCO299. ppt

2/25/99 1
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g XRC Meeting Agenda
Calvert Cliffs Unit 1 Steam

N Generator Inspection
7'$

___

1. Introduction A. Thornton

2. Primary Side Activities A. Saccavino
A. Eddy current inspection scope
B. Inspection protocol
C. Tube repairs
D. Insitu pressure tests !
E. Upper bundle inspection
F. Summary of Examination

3. Secondary Side Activities J. Mate

4. NRC Interactions A. Thornton |

!

4

NRCO299. ppt

2/25/99 2
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Steam Generator
Inspection Team

BGE:

Al Thornton SG Project Manager
Elliott F ick SG System Manager
Joe Me SG System Engineer
Anthot accavino SG NDE Engineer
Getachew resfaye SG Regulatory Engineeri

|

APTECH Engineering:
Primary tube integrity assessment vendor

Framatome/Rockridge Technologies:

i Primary tube inspection and repair vendor

|

NRCO299 ppt

2/25/99 3
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BGE

/ Background Information
i

___

CE Model 67 SGs*

- 85: 9 tubes aer SG

- tube OD/ wall - 0.75"/0.048"

-tube material- Alloy 600
HT/MA

- 8 egg crates,2 solic. drillec. TSPs

-tuae plugs - Alloy 690

15.9 EFPY*

Thot 594 F (since start up)*

Plugging his:ory*

SG 21- 704 SG 22 - 443

NRC0299. ppt

2/25/99 4
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BE
y SG Work Scope

N @ ?_ctives

Maintain SG tube integrity*

between inspections

Proactively inspect and repair*

SG tubes

Operate full cycle between*

inspections

Meet regula:ory requirements*

and commitments

Apply site anc incus:ry*

experience

NRC0299. ppt

2/25/99 5
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I M
Ng Exam Preparations
M

_ _ _

Degradation Assessment+

'

- site saecific degrac ation

-industry c.egrac ation'

-ec dy current tecanic ues

- ex,ansion criteria

-repair criteria

Site specific analysis guidelines+

Site specific analysts' exam*

Free span cracking structura.. t

*

integrity assessment ;

4

NRCO299 ppt

2f25/99 6
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M
Examination Philosophy

Focus Plus Point probe use on*

areas with the highest potential for
.

structurally limiting degradation
-H/L TTS - axial anc cire ODSCC

- Steam b anket region - axial

ODSCC (R 6-15)

Upper bundle free span cracking*

not a structural threat
- degradation morano. ogy

-pulled tu ae burst tests

-insitu ~3ressure tests

NRC0299. ppt

2/25/99 7
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i BGE

! \g Eddy Current Exam
.

- e - g ' N . 4.<# 4MQh.4%M 'A .' ''

4

Bobbin exam:
+ 100% fu lengta'

| Plus Point Exam: |

* 100% H/L too of tubesheet

* 100% Steam B}aniet

+ 20% low row U- Jenc s

+ 20% C/L too of tu aesheet
.

+ 20% c ented intersections

+ Uner auncle -performance aased
~

NRCO299 ppt

2/25/99 8 ;
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BE
/ Expansion Strategy
'T

v n. - ;. m .taggier << o 4.o- -

,

* E valuate the need to expand the
exam basec on:

-eddy current aarameters

- ocation ofindications.

-indication c ensity

-metallurgical consic erations

- ec c y current aro 3e anc.

tec:micue caaaai;ities

NRC0299 ppt

2/25/99 9
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Examination Protocol
.

i |
!

l

; Independent primary and* ,

l;
'

i secondary ana.ysis teams

| Independent utility analysts*

4

All analysts are QDA qualified|
*

Analyst feedback system| *

,

Primary and secondary datai
*

| management
.

:

I i

!

j NRC0299 ppt

! 2/25/99 10
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:.

M

_

Disposition bobbin indications*

with Plus Point exam

Repair based on detection or*

confirmation by Plus Point

Tube repair method is plugging*

Stabilizers will 3e installed in*

tubes containing:

-circumferentia cefects

* loose 3 art c egrac ation
'

|

NRC0299. ppt

2/25/99 11
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M
N Insitu Pressure Tests|

y;g7
: m y ,c m.;mv.

* Insitu pressure testing of SG
tubes: |

* insitu pressure tests anticipatec.
on 5 - 10 tubes |

* evaluate as founc. tube conditions !

* Jencamari tae Jerformance basec. ,

tu ae integrity mode.

-tu 3es selected basec. on lim.iting

edcy current parameters anc
~3revious insitu test resu_ts

NRCO299 ppt .

2/25/99 12
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BE
g Upper Bundle Exam

;y
' w ,8 % .fw .' yr<h~ : ,,

* Degradation History,
- 1997 Exam - 20% PLus Point

-Plus Point exaansions to bound crac1s
.

- SG 21 - 7 axial crac1s

- SG 22 - 2 axia. cracks
:

- cracI caaracteristics consistent wit:1'

arevious.y insitu or aurst aressure
.

testec a-xia. tu Je Saws - structura.
'

1

integrity maintainec at 3 c e.ta Puoe.

* Performance 3asec inspection is

) appropriate

!
) NRCO299 ppt

2/25/99 13
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BGE

Upper Buncle Exam
,

1

. _ _ _ _ . _ _ . .

.

|

Multi-cyc. e moc e. (APTECH Eng. ) j*

-Monte Carlo simulation

-predicts amount anc severity of
degrac ation

-accounts for tu 3e reaairs ;

1

- c uanti:les Pro 3 ability of Burst (POB) |

Model Parameters- *

1

-c e:Pect initiation : function

-c efect growT:1 rate

- c efect lengt:1 |
!

-tu 3e material aroaerties |
'

-insaection POD
NRCO299 ppt

2/25/99 14
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1 M
upper Bundle Exam !

Unit 2 Steam Generator Model*

-initiation function aased on 1997
exam results

-inspection tec mic ue POD is
ibased on CCNPP SG pul ed tube

data

-inspection tecanic ue POD
valic.ated ay 1998 Unit 1 exam

-Bounc ing burst ec uation resu ts

evaluatec against a POB = 0.01
|

-in outage validation of rey
parameters

NRCO299 ppt

2/25/99 15
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upper undle Exam

COMPARISON OF POD FUNCTIONS

BOBBIN 200KHZ VS TEAM-SPECIFIC PODS FROM SPD

1.0 .;.p.a - -,,

i ; .i''' i
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./' \ BOB _200
~
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'

'
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..,

.
.

' . RESO4''

0.0 'N RES05
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NRCO299. ppt
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BGE

Upper Bundle Exam !;,
|e
!

j-

. . _ . _

|
|

COMPARISON 0F POD FUNCTIONS

PLUSPOINT VS. 80BBIN-200KHZ VS. COMBINATION i

1.0
-
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;
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BE
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g Cpper Bundle Exam
.

..n,,., ..
;

1.0
---

---

/0.9

i.

0.B .

0.7

0.6

i
5
20.5
i |

'

s f
| 0.4
0

''0.3
;

''0.2

O.1

0.0

0.0 S.0 10.0 15.0 20.0 25.0 30.0 35.0

Growth Rate, %TW/EFPY

|-*-Base Case -o-Worst Cad

Freespan ODSCC Growth Rate Distributions.
NRCO299 ppt

2/25/99 16
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BGE

hg Upper Bundle Exam
M ,

- _ _ _
.

;

Inspection Plan

* 100% Bobbin exam (200khz)
* Plus Point confirmation and i

characterization of bobbin exam
indications

* Mode. valic a:ed by exam?

-Yes - no exaansion

-No - evaluate t:1e need to expanc. |

t;:le Plus Point insaection scope

|

|

NRCO299 ppt ;

|2125/99 19

|
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BGE

bg Upper Buncle Exam
~

M
.

.....,xmg. . v. . . , .y.w. .

-

* Three cases analyzec

-Case 1: Base Case

. initiation function - correspond to median
number ofindications present in 1997

. growth rate - corresponds to CCNPP
Unit 1 and PVNGS Unit 3 data

-Case 2: LimitingInitiation Case
. initiation function - 1997 exam results

correspond to the 5% lower bound of
indications present

-Case 3: Limiting Case
. initiation function - from Case 2

. growth rate - limiting value for axial free
span cracking in CE Steam Generators

NRC0299 ppt

2/25/99 20
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BE
pper Bundle Exam

~~

aye
.

0.018
| .

'

Case 3
I

(Worst Case)
i

0.016

i

! O0.014

/
!

0.012 < -

, 7

@
Y0.010

m
Eo

k 0.008
2i
In

0.006

0.C34

0.002 Case 2
-

1

M-
~

' -- Case 1 I
'

,- c-) | (Base Case)

15.0 16.0 17.0 18.0 19.0. 20.0 21.0

Operation Time, EFPY l

| -O-80% Bobbin 20% Plus Point -+-100% Bobbin |

i

I

Probability of Tube Burst at Steam Line Break.
NRCO299. ppt

2/25/99 2i
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M
| Upper Bundle Exam

1 . _ _ _

l

| Conclusions:

* The 200 kh7m bobbin technique'

| POD curve has been confirmed
by the 1998 Unit 1 Steam i

Generator examination results.

A 100% bobbin exam using the+

200khz technique main:ains |

acceptare structural margin
against tube burst.

NRCO299 ppt

2/25/99 22
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M
g Examination Summary |

,

__

Exam maintains SG tube integrity:

100% Plus Point inspec: ion of*

areas with highest potential for ;

structurally limiting degradation
* Upper aundLe a:proach maintains

POB margin:
-Validatec 30 abin POD

- Pullec tube ourst aressures

- Very low aroba ai ity o:f burst

- Mode. valic ation

* Conservative tube reaair po icy

NRC0299 ppt

} 2/25/99 23
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RiE'

Seconc ary Side
: w. . . .

Activitiesy/ \:

!|
, . - - _ _ - .

;

| Steam Generator Internals*

! Visual. Inspection
! -Similar to 1998 Unit : Inspection

! -Egg Crates (: - 8) - Six drop-

locations
4 hot leg

2 cold leg

-So ic Su3 port Plates (9 & 0)

-Baf3e Sunort Lugs

-Flow assistec cotrosion (FAC) is
arimary c egrac ation 0:f concern

NRC0299. ppt

2/25/99 24
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BGE
Secondary Side

N ActivitiesN
_ _ - .

If Seconc ary Side Interna s*

FAC is identified
- exaanc inspection - identify

extent 0: Pc egrac ation

-Upper Bunc e Flusa anc SLuc ge

Lance - remova. o:icotrosion4

aroducts

-Pre-outage ana.ysis - CEOG
reports anc ac citiona egg crate
degradation scenarios

-Repairs - tu ae 1ugging anc.
stabi ization
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Objective: Maintain open
communications with the NRC

* Brief the NRC Resident Inspector
prior to the SG inspection

Communications flow through |*

the Resident Inspector

Resident Inspector*

- access to c aily reaort

-wee dy SGOC meeting
.

C3 inspection resu ts notification*

to the region
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The 1998 SG wor 1 scope:

| * maintains CCNPP's focus on
nuclear safety

* aggressively identi:~1es and
repairs degradec tubes

* provides for inspec: ion scope
expanions as necessary to
maintain tube in:egrity|
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