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February 2, 1996

.

LICENSEE: Commonwealth Edison Company (Comed) l
:

FACILITIES: Byron Station, Unit 1, and Braidwood Station, Unit I l

|
SUMMARY: SlM4ARY OF JANUARY 25, 1996, STEAM GENERATOR REPLACEMENT

MEETING

i
i

On January 25, 1996, the subject meeting was held at the licensee's request to
discuss its program with the NRC staff. Enclosure 1 includes a list of the
meeting attendees. A copy of the licensee's presentation is included in
Enclosure 2.

The licensee provided information on its overall steam generator replacement ,

project organization, site project organization, general description of the I
new steam generators and a comparison with the present ones, the analyses

'

required for replacement, and quality verification oversight. In addition to
providing an overview of the program, the discussions also identified areas
where future and more narrowly focused meetings between the licensee and the
staff will be required.

The current schedule is for the Braidwood, Unit 1, steam generators to be
replaced in the fall of 1998 and the steam generators for Byron, Unit 1, in
the spring of 1999. The licensee indicated that upon review of the steam
generator tube inspection results from the Byron, Unit 1, refueling outage !

(scheduled to begin March 30,1996), the replacement schedule will be ;

reevaluated. '
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Byron /Braidwood Power Stations

cc:

Mr. D. L. Farrar Mrs. Phillip B. Johnson
Manager, Nuclear Regulatory Services 1907 Stratford Lane
Commonwealth Edison Company Rockford, Illinois 61107
Executive Towers West III

|1400 Opus Place, Suite 500 George L. Edgar
-

Downers Grove, Illinois 60515 Morgan, Lewis and Bochius !
1800 M Street, N.W.

'

Mr. William P. Poirier, Director Washington, DC 20036
Westinghouse Electric Corporation
Energy Systems Business Unit Ms. Bridget Little Rorem
Post Office Box 355, Bay 236 West Appleseed Coordinator
Pittsburgh, Pennsylvania 15230 117 North Linden Street !

Essex, Illinois 60935
Joseph Gallo
Gallo & Ross Attorney General l

1250 Eye St., N.W. 500 South Second Street I
Suite 302 Springfield, Illinois 62701 |

Washington, DC 20005 )EIS Review Coordinator
Michael I. Miller, Esquire U.S. Environmental Protection Agency
Sidley and Austin 77 W. Jackson Blvd.
One First National Plaza Chicago, Illinois 60604-3590
Chicago, Illinois 60603

Illinois Department of
Howard A. Learner Nuclear Safety
Environmental law and Policy Office of Nuclear Facility Safety

Center of the Midwest 1035 Outer Park Drive
203 North LaSalle Street Springfield, Illinois 62704
Suite 1390
Chicago, Illinois 60601 Commonwealth Edison Company

Byron Station Manager
U.S. Nuclear Regulatory Commission 4450 North German Church Road
Byron Resident Inspectors Office Byron, Illinois 61010
4448 North German Church Road I

Byron, Illinois 61010-9750 Kenneth Graesser, Site Vice President ,

Byron Station !
Regional Administrator, Region III Commonwealth Edison Station !

U.S. Nuclear Regulatory Commission 4450 N. German Church Road |

801 Warrenville Road Byron, Illinois 61010 '

Lisle, Illinois 60532-4351
U.S. Nuclear Regulatory Commission

Ms. Lorraine Creek Braidwood Resident Inspectors Office
Rt. 1, Box 182 Rural Route #1, Box 79
Manteno, Illinois 60950 Braceville, Illinois 60407

Chairman, Ogle County Board Mr. Ron Stephens
Post Office Box 357 Illinois Emergency Services
Oregon, Illinois 61061 and Disaster Agency

110 East Adams Street
Springfield, Illinois 62706
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Chairman
Will County Board of Supervisors
Will County Board Courthouse
Joliet, Illinois 60434

Commonwealth Edison Company
Braidwood Station Manager
Rt. 1, Box 84
Braceville, Illinois 60407

Document Control Desk-Licensing
Commonwealth Edison Company
1400 Opus Place, Suite 400
Downers Grove, Illinois 60515

l
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JANUARY 6, 1996, MEETING

STEAM GENERATOR REPLACEMENT

LIST OF ATTENDEES

HRG Commonwealth Edison Comoany

Goutam Baschi John Hosmer
Dick Wessman Dan Shamblin
Robert Capra Yves Lassere
Lew Miller Bob Waninski
John Jacobson Dave Rogowski
Brian McCabe Paul Zuranski
Jim Lyons Robert Moravec
Kamal Manoly Terry Eckert t

Brian Thaams Gerald Groth
Jim Gavula Tim O'Connor
David Brewer William Strawn
Larry Campbell Jerald Wagner
Charles Hinson Marcia Lesniak
John Ma Denise Saccomando
John Tsao
Harold Walker McGraw-Hill
Ramin Assa
M.D. Lynch David Stellfox
George Dick

Babcock & Wilcox International
Saraent & Lundy

Nick Idvorian
Steven Bertheau

Framatone Technoloaies. Inc.
D.SA

Martin Parece
Lynn Connor Louis Redd

Bechtel

Eugene Thomas
Brain Reilly
Chuck Weaver

Enclosure 1

_ _ _ _ - _ _ _ - _ _ _ _ _ _ _ - __ _ _ -_
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i Byron /Braidwood |
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Steam Generator Replacement Project |
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4Bykon/BraidwoodSteam Generator .
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eflacementProject i
'

e'y t

i

!

!

Introduction i
t

! |
| i
l r

| Dan Shamblin |
:

SGR Project Manager :
i

!
:

!

|

|

!

,

I

I
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Introduction Dan Shamblin '

SGR Project Manager !

!

RSG Design and Fabrication Yves Lassere !
Fabrication Project Engineer -

|

>

RSG Engineering and Bob Waninski |

Reconciliation Analysis Project Engineer |
.

;

SGR Engineering and Licensing Dave Rogowski
|

Replacement Project Engmeer 1

1

(continued on next slide)

I

_ _ _ _ . _ _ _ - _ - - - - - _ _ _ _ -___ - - - _ _ - _ - - _ _ _ - - -|
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^s%avit%Agg, da (continued), |
!
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V |
! :

SGR Site and Outage Activities Bob Moravec |
Byron Site Project Manager |

:
,

Quality Verification Oversight Paul Zurawski !

SGR Quality Oversight |
Administrator !

!

|

Open Discussion All ;

;

Closing Remarks Dan Shamblin
SGR Project Manager
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+ BriefXRC Abou::ComEc S eam Generator
,

Regacement Project

+ Provic.e Project Overview and Some Details ;

+ Introduce the Steam Generator Replacement :

Project Core Team to XRC !
:

+ Provide Overview of Project Schedule- !

i

+ Plan Future Presentations and Discussions |
|

;
t

[
:
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|Neddfor Steam Generator !
o#..x m m .

v

eplacements |
+

7
:

+ Results 0:f Economic Studies Predicted Early End ;

0:iUseful Life |

+ Recent Tu aing Deterioration Results Support i

Economic Stuc.ies Predictions |

+ Project Authorized Late 1994 |

|

+ Prof ect Cost Is SLOO MilLion Over Five (5) Years ;

:
i-

i

!

:

I
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RWm[.
roject Strategies |

LjI2 ,

:y -

,

i

+ Replace As Soon As Possible |
+ Integration Wit:1 Braic. wood / Byron Stations |
+ Use Lessons Learnec , Experienced Contractors, |

anc. Proven Technology |
\

+ Rep _ ace Tarough Reactor Containment !,

| Temporary Opening !
r

,

| + Gain Benefits of Two Site Replacements |
i

i
'

+ Close Oversight of Contractor Activities !

+ Perform Replacement Under 10 CFR 50.59

_ _ - _ _ - _ _ - _ _ _ _ - - - - _.
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CosiitEd Functional Organization |wy.
NdV

A4' |

ypr

!

STATION OVERALL SGR NUCLEAR |
MANAGER PROJECT OVERSIGHT

MANAGER MANAGER
|r

i

l

I i

|
On-Site Activities Off-Site ActMties | |

| | | | | i
______

STATION SITE COMMON ENGINEERING-FABRICATION PROJECT QUALITYORGANIZATION PROJECT
ACTIVITIES CONTROLS VERIFICATIONMANAGERS MANAGER OVERSIGHT, ANg

LICENSING ACTIVITY l

> I

Station y |
4 Matnx g

Personnel + KEY AREAS:
for i

+ LeadersNp + * Project Engineenng |
Positions * Construction

I* HP/ALARAin the 4
Site * Outage Planning | !

SGR Group * Administration / Finance g !

I
t

! l

I I
CONTRACTORS

|BWl/FTl- RSG FABRICATION ,

BECHTEL - ENGINEERING /RF. PLACEMENT ------------- I |
SARGENT & LUNDY- A/E j

I
.

!

_ - _ _ _ _ - _ _ __ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _
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SGR Project Schedule Level 0
1995 1996 1997 1998 1999

Task Name 04 Q1 | O2 | 03 | 04 Q1 | 02 | 03 | Q4 01 | O2 | O3 | 04 Q1 1 02 I Q3 | 04 Q1 | 02 | 03
BASE-LINE STUDY N i

+

RSG FABRICATION - <- -w o- **5*** -<-a- '
.

|
I

i

BRAIDWOOD DELIVERIES 'unenum '

BYRON DELIVERIES
. I

suuuuuum
:

SGR ENGINEERING e--

RSG ANALYSIS WORK
,

LICENSING ACTIVITIES (NRC) -$

PRE-SGR OUTAGE ACTIVITY
. BRAIDWOOD

.

'

,
'

PRE-SGR OUTAGE ACTIVITY
BYRON
MOBILIZE - BRAIDWOOD

MOBILIZE - BYRON

BRAIDWOOD SGR OUTAGE -

BYRON SGR OUTAGE
x ..; ,_..

!
.

)

I

!

k

|

- _ _ _ _ _ _ _ - - _ _ - _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ - _ - - _ _ _ _ - - _ -
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aW, ct Goals :

#mq
~4 :

y
:

.:. Nuclear Safety / Quality
:

.: Industrial Safety |
,

+: RadiationExposure |
.:. No Impact On Operating Units !,

+: Post Steam Generator Realacement Unit |
Performance ;

.: Schedu e !
1

.:. Total Cost
:

!
!

1

- - - - - - - - - - - - - - - - - - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - .!
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Q'$||B ?qn/BraidwoodSteam Generator
'

J, Rep,thcementProject. .s .

d.,. ;

;

f. ;
,

,

I
L

!

RSG Design and Fabrication
,

!

Yves Lassere
:

Fabrication Project Engineer |
!
l

|

t

i

;

a

b

i

N

i,

!

[
,

b

'
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0Rehbacement Steam Generator Fabrication ;'

bV'
.

+ Procurement
'

+ Design Philosophy

+ Design Features |

+ Fabrication Process

+ Management & Technical Oversight '

+ Current Status
,

+ Milestones
i
!

,

;

,

i

- - _ _ - - - - ----- _ -- --- - -__
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$,.pu pgReplacement Steam Generator Fabrication - |

i

4egpNgjfp !

" 4Q'eurement
9)P ;

+ Release of Fabrication: October 21,1994

+ Eight (8) Steam Generators Ordered |

/ Byron & Braidwood Units 1 |

+ Fabricator: Babcock & Wilcox International (Cambridge, Ontario - !
CANADA) !

|

/ Over 30 Years of Continuous Nuclear Experience :

/ Over 200 Steam Generators Fabricated !

+ Procurement Specification !
/ Resulted From Joint Utility Effoit ;

(B&W Vendor Group -10 Utilities) |
:

/ Tailored to Needs of Byron & Braidwood ;

i

--________________- _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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#Re'.'la !A m,[q, cement Steam Generator Fabrication -y .

ign $hil0 Sophy

;

|
i

+ Forty Years Design Life !

+ Proven Technology !

+ Minimization of Plant Impact :

+ Conservative Design :
,

+ Minimization of Life Cycle Costs ;
:
!

!

!

!
!

.

!

;

!

.

I
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ARep{gcement Steam Generator Fabrication -
' <Desijn Features
% yy

Features In1 pact

+ Inconel 690 Thermally Treated Tubing Higher Resistance to Cracking

+ Full Tubesheet Depth Hydraulically Low Residual Stresses
Expanded Tubing Minimal Crevice at Top of

Tubesheet

+ Stainless Steel Grid Tube Support Minimizes Corrosion Concerns
Minimizes Accumulation of
Contaminants
Increases Circulation Ratio

,

+ Improved Steam Separator Design Low Moisture Carry-over

+ Feedwater Feedring and " Goose Neck" No Feedwater/ Auxiliary Feedwater
Design Swaps due to Preheater

Minimizes Thermal Stratification
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ARedaA A Og)cernent Stearn Generator Fabrication -w n, g.f.

^\f' gn Features
'

esi

Additional Comed Requirements

Features Impact

+ Primary Head Drains Minimizes Contamination during
Maintenance Activities

+ Increased Number of Handholes and Greatly Facuitates Access for
Inspection Ports Inspection and Maintenance

Activitie.s

+ ASME 1989 Sec. XI Upgrades Vessel Baseline Inspection

--



-- - - _ _ - -. -- - -. _ - - - _ _.

4!;V h%
o

. : . %0 9:A
%griiR 1acementSteam GeneratorFabrication

.

' ' -|{f..f / ..x .kgye,

.

f ;

;

|
i

f

Fabrication Process !

;

i
;

f

i

:

. t

!

!

s

.
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}_i?R&mlacement Steam Generator Fabrication -
_

ji gement & TechnicalOversight

+ Comed Review of Welding, Shop and Procurement Procedures

+ Comed Expert Review of Welding Processes and NDE Activities
+ Weekly Reviews of Fabrication Progress

+ Weekly Reviews of Non Conformance Fabrication Activities

+ Monthly Project Review Meetings |
+ Periodic Joint BWI-Comed Self Assessment |

|

+ Periodic Senior Management Meetings
,
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A
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%*Re~lacement Steam Generator Fabrication -de# age.
c

dh ment & Technical Oversight
gyr ;

+ Lessons Learned
.

/ Joint Review of Water Level Taps Locations with Duke Power

/ Use of FP&L's Technical Review of FW Nozzle Design !

/ Threaded Hole Protection Procedure from RG&E's Experience ;

/ Future Implementation of Correctivc Actions for Schnabel Car
Design for Rail Transportation i

+ Transportation |

+ FME Program |
+ Tube U-Bend Support Assembly |

!

!

!
!

;

- _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - -
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/" Replacement Steam Generator Fabrication -

~

%w tdths
g3

y

+ Long Lead Time Items Procurement Complete ,

+ Fabrication Activities Ahead of Schedule

/ Receipt in Shop of Heavy Forgings is 75% Complete '

/ Ongoing Secondary Shells / Transition Cone Assembly for all 4
Braidwood RSGs

'

/ 100% Completion of Gundrilling for First 3 Tubesheets

/ Ongoing Fabrication Activities for Lattice Bars and Steam ;

Drum Internals
.

_ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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3

u/Rs]tlacement Steam Generator Fabrication - i
y m

4998 Milestones; y ;

'+ Beginning of First Primary Head /Tubesheet/ Secondary Shell
Assembly: March 1996

+ Receipt of Tubing for First RSG: June 1996 !

+ Completion of All Gundrilling Activities: September 1996 f
+ Entry to Clean Room Operations for First RSG: December 1996,

:

- _ _ - - _ _ - _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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!

e[D:4

/$ gn/BraidwoodSteam Generator
'^feplacementProject |-

,

i

RSG Engineering and
,

Reconciliation Analysis |
t

Bo a Waninski !

:

Project Engineer |

i

:
I

- - - - - - - - - - - - - - - - - - _ _ _ - _ - - - _ _ - - - _-.
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j?i RSG Engineering and Reconciliation ;.

= m me+Anhlysis
.

'

V ;

RSG is functionally similar - physically different
+ RSG is heavier, different seismic response

+ RSG has 66% more heat transfer area
,

+ RSG has different operating water level and span ;

+ Feedring vs. preheater |
+ Possible single FW/AF nozzle vs. dedicated nozzles |

b

r

,

|

:
!
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jb8Q Engineering and Reconciliation
m s

?f,ppii, lysis- Framatome TechnologiesInc.
i

+ Analysis support performed by Framatome (Formerly |
BWNT), a subcontractor to BWI

+ Framatome (BWNT) experience |
i

/ Millstone 2
;

/ St. Lucie 2 |
/ McGuire 1/2 :

i

/ Ginna
i

|
'

l

-
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4R$G Engineering and Reconciliation
~. m .

- .pg:cy
n lysis

,
~

.f

+ Materials & Structural Analysis
+ Safety / Accident Analysis

+ Performance Analysis

+ Technical Specification Issues

+ Licensing Report /10CFR50.59>

+ Tecimical Oversight

- - - - - - - - - - _ - - _ - _ _ - _ _ _ _ - - _ _ - - - - - - _- - _ -- _ _ _-_ -_ _- _ _ _--- -
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)RSR Engineering andReconciliatwn
"Yhhfysis - Material & Structural Analysis ;

3r

+ Objective

Verify that the reactor coolant system
components and piping are adequate to
accommodate the RSGs under normal and !

accident loading conditions, and that associated |
stresses due to the RSGs do not exceed !

allowables
:

)

- - - - - -- - - - - - - -- - - --- - - - -
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#

g['R$QEngineering and Reconciliation |

jdlysis - Material & Structural Analysis

Analysis Reason for Analysis !

+ Primary Loop RSG is 20% heavier, change in
(Deadweight, Thermal, center of gravity, response to ,

Seismic) seismic event

!

+ Effect of LOCA on Mass and energy release |

structural model expected to be greater j
t

+ Effect of secondary side Mass and energy release
i

pipe break expected to be greater |

on structural model r

-
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g

fMk :

j~ ,fRSG Engineering and Reconciliation :

m ,, .

* "

sis - Safety / Accident Analysis |
3 |

+ Objective

Evaluate all safety / accident analyses presented in the
UFSAR to ensure that these analyses continue to bound

'

the plant with the RSGs. If not, analysis will be
'

performed to show that plant response continues to meet
NRC-approved acceptance criteria with the RSGs. Should ;

accident transient analysis be needed, NRC approved
;

computer codes will be used to evaluate primary and
'

secondary side performance.
,

_ . . _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ . _ _ _ - - _ _ _ _ _ - - - - - _ - %
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j? k

|RSG Engineering and Reconciliation
y , y,
L ndlysis-Safety /AccidentAnalysis
gr

Event Reason for Analysis

:- Steam Line Break RSG heat transfer area is 66% more
!

:- FW Malfunction S/G high level trip change due to level tap ;

location different than OSG

i,

:- Loss of Load Heat transfer area greater and steam pressure '

greater at same Tavg - also ASME !

overpressure cale i

:

I

:- Loss of FW S/G low level trip change due to level tap t

location different than OSG
;

;

i

(continued next slide) |
1

_ __ _ ________ - _.__________-- - _ ____ _ _ _ _ _ _ - ___ _ _ ___-_____ - __- _ _____ _ _ __ - - ________-_______ _ _____ >
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i

f w

44RNGEngineenng andReconciliation
L jn$ lysis-Safety /AccidentAnalysis |

4
i

Event Reason for Analysis '

+ Feedline Break Same as Loss of FW
.

+ Large Break LOCA S/G tube resistance is lower, feedring vs. !

preheat geometry differences
,

(Offsetting effects) I

:

+ S/G Tube Rupture Smaller tube diameter and greater |
secondary side water volume (Offsetting effects)

L

+ LTOP/COMS RSG heat transfer area is 66% greater

î
._ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ __ - - - - __---------__----_-- - ---- - --- --
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A i

/RSG Engineering and Reconciliation
%, |_}. z,q,.|lilysis - Performance Analysis
- -

,

+ Objective '

Confirm that the OSG transients presented in the CDS are:
,

:

a. appropriate for the RSG, or that ;

b. OSG transients need to be modified and
evaluated to reflect behavior of the reactor ;

coolant system with the RSGs.

;

f

!
i
!

!

|
.

_ _ _ _ _ _ _ _ _
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; RSG Engineering and Reconciliation
*. : , 6.dy1ysis - Performance Analysis

-

;

'Analysis Reason for Analysis
;

+ CDS Confirmation Ensure that as a function of time, the OSG
and RSG responses are similar under
common transient conditions

'

+ FW Control System RSG operating water level / span different
than OSG, but stability is improved. |

Opportunity to improve level control -

performance.

+ NSSS/ BOP Review systems such as: RHR, core flood,
charging and letdown, PORVs/ safety valves,

|
S/G blowdown, instrumentation and control

+ EOP Review RSGs may affect response time (s) in EOPs !

!

!
--
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Ak G Engineering andReconciliation
'k{hplysis - Conclusions ofPreliminary

,

;
g.

.

eview i

+ As a result of the analyses discussed, only two minor
Tech Spec changes are anticipated i

/ 2.2.1 Reactor Trip System Instrumentation :

Setpoints (S/G Water Level Low-Low Trip - Table
2.2-1)

1

/ 3.4.9.3 Overpressure Protection Systems (PORV :
Setpoints - Figure 3.4-4a) !

+ SGR Project may be performed under 10CFR50.59 ;

!

I

|



-- m e-m m um ..~.- .- ... v.~~ n. , .._a m .- _n m

|
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| jfRfG Engineering and Reconciliation
w}ggj sis - Technical Oversighty
f i

+ Critical oversight of Framatome Technologies Inc. :
technical activities by: j
/ Comed RSG Project Engineering |

/ Comed Nuclear Fuel Services |
/ Comed Site Support Engineering |

/ Comed Chief Engineer Design Review
;

/ Sargent & Lundy |
:
'

/ BWI

,

,

_ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ _ - _ - - - _ _ _ - - _ _ _ - _ _ _ _ _ - _ _ - _ _ _ . _ _ _ - - _ _ - _ - _ _ -. _ _ - -
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ANA

}hyhqn/BraidwoodSteam Generator
$$ lacementProject

|
,

;
;

i

SGR Engineering and Licensing ;

:
i

Dave Rogowski
,

Replacement Project Engineer |
;

!
!
I.

!

!
1

!

!
.

1

:
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+ Safety Evaluation Concept

+ Safety Evaluation Critical Design Reviews

+ System Design Considerations

:
P

?

*
.

,

)

i

.
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*f'.'r:-:.-Coined Functional Organization
:

W3 .%i jf F
qi,#

f ._
V

STATION OVERALL SGR NUCLEAR
MANAGER PROJECT OVERSIGHT

MANAGER MANAGER

I

I

I

I
On-Site Activities Off-Site Activities _ _ _ _ _ _i

i l | I | i |
STATION SITE COMMON ENGINEERING *FABRICATION PROJECT QUALITYORGANIZATION PROJECT METHODOLOGY, 'ACTMTIES CONTROLS VERIFICATION !MANAGERS MANAGER OVERSIGHT, AND

LICENSING ACTMTY

> I

Station V I

4 Matnx I
Personnel + KEY AREAS:
for |

+ Leadership + Project Engineering I I

Positions * Construction
|HP/ALARAin the 4

,

Sde Outage Planning g

SGR Group Administration / Finance
1

m
I

I

I '

CONTRACTORS
IBVMTl- RSG FABRICATION

BECHTEL - ENGINEERING / REPLACEMENT ~-------------8

SARGENT & LUNDY- A/E

__ _
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,

!

t$

dEQ,w< . :w.

R&Gbbporate Engineering Team
y.

;

;

+ Common Engineering

+ Overall Coordination

+ Oversight !-

1

!

|

!

,

__ - - - - - _ . - _ . - - - - - - - - _ - - _ - - - - - - _ - - _ - _ - _ _ - - - - - _ _ - . _ _ _ . . - - - - - - - - _ - - _ - - - _ _ _ - - - _
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f

g' %

Shkh\ wa,fEngineering Team
+y ;

,9 t

f

+ Design Aut:1ority :

t

+ Review and Approvals of All Safety Evaluations
,

+ Dedicated On-Site Team :

+ Technical Reviews

.

. _ _ _ _ - _ _ - - - _ - - - _ _ _ _
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#|(?$$lTRClor Enaineering ;
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94i'

.

e

:{

,

i
'

+ Prepare Engineering Packages and Design Documents

+ Resident Engineering

+ Safety Evaluation Qualified

,

a

i

k

a

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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d
|p, y%,gn Review Meetings*x ki,y

+ Technical Review Committee Presentation

+ Modification Scoping Meeting
+ 30% Design Review Meetings |
+ 90% Design Review Meetings !

.

,

!

:

i

_ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ __ _ _ __ _ _.__ _ _ _ ___________ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____
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SGR Project Engineering Schedule
1995 1996 1997 1998 1999

Tash Name 01 | 02 | 03 | 04 Q1 | 02 | 03 | Q4 Q1 | Q2 | 03 | Q4 Q1 | 02 | 03 | 04 Q1 | Q2 | 03
Designer Walkdown BWD Mj

Designer Walkdown BYR

iTech. Review Committee 4
Presentation BRY
Tech. Review Committen 4
Presentation BWD
Modification Scoping Q
Meeting BYR
Modification Scoping QMeeting BWD
Detailed Design Work

.

;,,

-| !
ILicensing Activities

;

RSG Component m-
Licensing Analysis

;

SGR Mod Licensing
Engineering j

Comed intemal Review

Licensing Submittals
umumummmmmmmmmmmuum

(NRC Review)
issue Mod Pkgs BWD t

.

i um

Issue Mod Pkgs BYR i

us

Braidwood SGR Outage
ammmumu

Byron SGR Outage
4.- e .~

|
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ ______ _ __ __ -__ _ - _ _
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+ Organization and Schedule |
,a. m ;
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!+ Safety Evaluation Critical Design Reviews
1

+ System Design Considerations |

|

!

!

!

h

t

b

:

>

s

a

f

|

- . . _ - - _ -____-_____-_______.- - - - _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ - _ _ - _ _
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k

#%.AeB . .q eenng Change Documentation !
mm:=. s;s;;

-

c

-

,
.

;

+ 10 CFR 50.59 Safety Evaluation Approach

+ Consistent With Industry Approach :.

+ No Unresolved Safety Questions are Anticipated
,

;

1

f

9

h

. - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _



- - - . . - .

_ _ . _ _ . _ - - - - .
- __ _ _. - ._ ._. _ _
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31 :

ed ^{i:#
'

'W COMED .

y
INPUT REVIEW ;

REVIEW APPROVE |
.

!

,

:

!
BWI/FTI SAFETY EVALUATION |

BECHTEL SAFETY EVALUATIONS COMPREHENSIVE j
/ SYSTEMS SAFETY !
/ CONTAINMENT OPENING :

EVALUATION :/OTHER
|

|
!

-

!

PREPARE PREPARE
REVIEW REVIEW |

CONTRACTOR ;

|

!

I

_ _ _ __.__.____ ___.___ _._____ ______ _ _ ________ _ _ __ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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+ Organization and Schedule

+ Safety Evaluation Concept
o.nn n .
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n. ,e

t,+ w a.cuassauaEv_a u. tiontGra .
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+ System Design Considerations
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Aan
;]jafey> Evaluation CriticalDesign ;

7p,e ,

- ( gyg
,3 7
i

+ Replacement Steam Generator Not Original Equipment [
Manufacturer

;

+ Handling and Transportation of Steam Generators |
+ Containment Construction Opening

+ Storage of Old Steam Generators On-Site ;

+ New Insulation Required for Replacement Steam :

Generator |
+ Potential FW/AFW Single Nozzle Operation

|

!

,

. _ - _ - _ - - - _ - _ - _ _ _ - - _ _ _ _ _ _ _ _ - _ - - - - - - . _ _ _ _ _ _ _ _ _ .
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+/ %

ling and Transportation ofSteam
g" Generators

gey

+ St~eam Generator Heavy Load Drop Analysis (
+ Strict Administrative Procedures and Controls .

+ Training of Equipment Operating Personnel
,

+ Protection of Underground Utilities |

+ Equipment Speed

+ Controls on Lift Heights, Travel Directions
,

+ Temporary Physical Protection ;

+ Capabilities of Equipment |
~

|

:

___ __ __________ ____ - _-____ ___ _ _ _ _ _ _ _ _ _ . _ - _
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a
'kOsf' [

s iC6nfainment Opening Design
% pA$iderations

.

+ Containment Analysis Required for Partial Detensioning ;

+ Replacement Concrete - Qualify Design Mix !

+ Evaluate Impact on Safety Related Functions

+ Ensure No Unmonitored Release of Radiation !

+ Containment Testing |

i

!

|

t
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n
th ' kN

O o$ r Crane ConsiderationsP
ya.n.sg/v-

9V t

+ Required Lift 418 Tons |

+ Temporary Lifting Device (TLD) is Required f
+ Polar Crane Bridge Rated at 460 Tons !

+ Additional Load Tests / Structural Evaluations !

+ Manufacturer's Review |
+ Maintenance History

;
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y:< ':

'%O1 ,
team Generator Storage Facility

~1 y

+ Onsite Within Owner Controlled Area

+ Consider Radiological Effects

+ Design Per Following Requirements:

/ 40 CFR 190 Dose Rate Limits

/ Facility Restricted Per 10 CFR 20 ;

/10 CFR 100 Limits |
i

+ Similar Design to North Anna and Ginna |

|

|

f

L

_ - _ _ _ _ _ _
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A
g/,New Steam GeneratorInsulation

%g . M. .:,g,.yjygg
;.

g-3,. .r-
s

r

gp*
i

+ 75% of Existing Insulation Would Require Rework ;
;
'+ Dose Concerns

+ Staging and Laydown Problems
.

;

;

I

|

|

,

i

|

|
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/$l'kam GeneratorInsulation Design
~egy. y.mas .

Gansiderations
.

' qy. ,

-

><

i

+ Design to Preclude Any Increase in Containment Heat |
Load

.

+ Potential Use of Fiberglass

/ Existing Metallic Design Problems |
/ Reg. Guide 1.82 ;

+ Provide Greater Access to ISI Welds '

i
i

I

|
|

,

_ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . _
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+ Organization and Schedule

+ Safety Evaluation Concept

+ Safety Evaluation Critical Design Reviews
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g' 3-s

'?$$hhbm Design Considerations
nu n
g

1
.

< -

;

+ Reactor Coolant System

+ Main Steam System ;
;

+ Steam Generator Blowdown System ;

+ Main Feedwater System |
+ Auxiliary Feedwater System |

|

|

,

. . _ __--- -_______ _ _ _____.__- _ _ _ -_______-_- - -- _ .- _ - _ _ _ _ _ - _ _ _ _ _ _ _ -



- - -- - --. . . . -
. ..

A
^AMttin Feedwater System Design |

5h"Wangjp derations t

? ~hsi
,

i

+ Piping Reroute ;
,

+ Feedwater Pump Design Review
|

+ Piping Material Changes
+ Evaluate Feedwater Level Control

i
,'

r

s

!

!
!

!

|

.
- - - - -
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4%$%giliary Feedwater System Design ;

ihjilons
cv

+ OPTION A - Current Design

+ OPTION B - FW/AFW Single Nozzle Operation t

/ Tie into Feedwater
i

/ Effects on Aux Feedwater Pump .

/ Aux Feedwater Penetration Available !

/ Components Relocated in a Non-RCA |

i
:
I

!

;

!
,
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ABhnon/BraidwoodSteam Generator |
.
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Mf" acementProject !
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!

SGR Site and Outage Activities
!

!
!

Bob Moravec :
:

Byron Site Project Manager
,

|
.
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!
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+ Site Organization

+ Schedule i
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+ Pre-SGRO Activities !

+ SGRO Activities

+ Inspection and Testing :
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f Ed Functional Organization

STATION OVERALL SGR NUCLEAR
MANAGER PROJECT OVERSIGHT

MANAGER MANAGER

1

1

I

I
On-Site Activities Off-Site Activities

! ! | | |
STATION SITE COMMON ENGINEERING.FABRICATION PROJECT QUAUTYORGANIZATION PROJECT METHODOLOGY *ACTIVITIES CONTROLS VERIFICATIONMANAGERS MANAGER OVERSIGHT, AND

LICENS!NG ACTIVITY

> I

Station If |
4 Matrix g

Personnel + KEY AREAS:
for I

Y Leadership + * Project Engineenng g
Positions * Construction

* HP/ALARA Iin the 4
SRe * Outage Planrung |
SGR Group * Administration / Finance g

|"

I

I| CONTRACTORS
BWl/FTi- RSG FABRICATION !

BECHTEL - ENGINEERINGIREPLACEMENT --------------.s
SARGENT & LUNDY- A/E
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Key Outage Dates
1997 1999 1999

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Jan | Feb | Mar | Apr | May | Jun | Jul | Aug

'f
.rietsa& Braidwood N-1 |

E Byron N-1

i

Braidwood SGRO . gj;if,ig f;{;p

Byron SGRO|
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QPvd GRO Activities
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:

|+ Support Facilities
'

+ Transportation Planning
+ Security Planning !

+ RP Planning
.

+ N-1 Outage !

+ Material Staging & Procurement
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+ SGRP Radiation Protection Plan !
;

+ Dose Goals
:

+ Incorporate Latest Technologies :

;

+ ALARA Reviews |
:

+ Lessons Learned !

+ Mock-Up Training (
:
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SGRO Schedule
W1 | W2 | W3 | W4 | W6 | W6 | WT | W8 | W9 | Wie | W11 | W12 | W13 | W14

> Unit Offline ! !

$!. e. 49, . . Defueling sequence [
. i

,1. '+ 4Nf . Defension tendons & remove concrete.. .

J Reinstall Rx Internals and head

M install Rx cavity protective decking

R$$*j Installinside lifting system & runway beams .

! : L*
:

I Remove containment liner plate i I

! L

'

MM Set up and cut RCSI secondary piping
t

.

.ici'E . $1 sj$I'#4 Rig out old steam generators
.i

i ,

"

EEMM$MMISM{Wid Rig in new steam generators
,

Li?'.R??sM4MvbfWsf$4W1 Weld up RCSI secondary side piping

@ Remove ! .41de lift system'and runway Ibams ,

mms Instaltlinerplate"andtest
,

i

WedMRWffdFM%#ad install. tendon ducts, reber, and piace concrete ,

Vi#6 Performrefuelactivities

ihs . Cure concrete

MQj3g-.:e.y. . bstaH tendons

^ :s . Tendion tendons

Perform Containment Test

Perform unit restart activities :':s '

i o,.or. e +

;

:
t
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+ Non-Destructive Examination '

+ System Leakage Testing ;

+ Containment Testing :

+ Post Modification & Startup Testing
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fj acementProject
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|

Quality Verification Oversight

Paul Zurawski

SGR Quality Oversight |
.

Administrator !
i

,
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R5GR"> Quality Oversight
+ %p*

+ Quality Oversight Organization

+ Fabrication

+ Engineering / Installation
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4QQAMity Oversight Organization .
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i

SENIOR VICE
i

PRESIDENT / CHIEF
NUCLEAR OPERATING

OFFICER
t

I

NUCLEAR
OVERSIGHT I

MANAGER i

i

I

SGR PROJECT SGR QA_ _ _ _ _ _

MANAGER MANAGER

SGR QUAUTY |
OVERSIGHT -

ADMINISTRATOR
1

I

I

|SGR RESIDENT SGR RESIDENT
INSPECTOR INSPECTOR |

|
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\ 44Ed ication (Planning)

m@y
. .y

'
,,

+ Quality Oversight Plan

/ Resident Inspectors

/ Sub-Vendor Audits

+ ResidentInspector Selection

/ Technical Knowledge

/ Communication

/ Project Management
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A4
'I@Adication (BWIOversight)

Teg!?
9

+ ResidentInspector Activities

/ Daily Shop Monitoring
+ Performance Based Inspections /Surveillances

+ Witness / Hold Points
'

+ Non-Conforrnance Reviews
.

+ Inspection / Test Plans

+ 24 Hour Availability
:

!

;
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#$-ojy$ ication (BWIOversight) ;

m <

#p
,

+ Resident Inspector Activities (continued)

/ Project Team Meetings

+ Comed

+ Comed /BWI

+ Weekly Conference Calls

/ Activity Reporting
.
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M4s
^%2a/pication (Comed Audits)

w_ .=

C.j

ir

+ BWI Audits

/ Three (3) 1995 Audits Conducted |

/ Three (3) 1996 Audits Planned
+ Sub-Vendor Audits !

'/1995 Audits - Creusot Loire and JSW

/1996 Audits - Sumitomo and Schultz

,

I
'
.

i
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Qf" eering/ Installation |
'
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h

+ Engineering Reviews |
;

/ Framatome '

i

/ Bechtel !

+ Installation Oversight Planning j
/ Braidwood/ Byron Interface ;

;

/ Benchmarking
:

!

|

i
!

!
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