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UNITED STATES ‘

NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
November 7, 1995

LICENSEE: Rochester Gas and Electric Corporation

FACILITY: R. E. Ginna Nuclear Power Plant

SUBJECT:  SUMMARY OF MEETING WITH ROCHESTER GAS AND ELECTRIC CORPORATION ON
STEAM GENERATOR REPLACEMENT - OCTOBER 17, 1995

Rochester Gas and Electric Corporation (RG&E), made a presentation to-
NRR/Region I at NRC Headquarters on October 17, 1995, regarding their steam
generator replacement program and proposed containment structural
modifications scheduled for a spring 1996 refueling outage.

The presentation discussed the various options used by RG&E in their decision-
making process to prepare for the construction openings. RG&E stated that the
proposed structural modifications did not represent any unreviewed safety
questions and no changes to plant Technical Specifications were necessary.

RG&E plans to use automatic jack hammers to prepare two construction openings
on the dome of the containment structure. RG&E presented their evaluations
and considerations regarding total imposed loads on the dome (static and |

o dynamic) from jack hammer impacts. RG&E discussed the types of jackhammers
and various tool attachment effects, dome natural frequencies/jack hammer
driving frequencies, and analytical models for evaluating deflections and
bending moments on the dome once the openings were made. During discussions
on the use of jackhammers, RG&E pointed out that the bottom layer of concrete
usually breaks with an "undercut™ since the hammer impact force tends to
produce angular fracture planes. In order to avoid undercuts, RG&E intends to
chip back the concrete from the actual opening.

The presentation also discussed RG&E’s testing approach in the use of mock up
concrete blocks to develop construction strategies that would ensure minimal
disruption of dome concrete. The full scale mock up concrete blocks consisted
of one flat and the other with a single curvature. Testing on the flat
concrete block has been completed. The curved concrete block will be tested
over the next 3 to 5 months to fine tune the jack hammer operating parameters,
tool attachments and the sequences of the construction process.

The NRC staff requested that petrographic and/or chemical analysis of drilled

concrete cores be conducted when openings in the dome are made. The staff’s

request would allow RG&E to determine the depth to which chemical degradation

of concrete has occurred due to exposure to the environment since the original

concrete was placed in 1968. The staff also recommended that upon completion L&
of construction, during the structural integrity test, vertical deflection nAe/ﬂb
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measurements at the top of the prestressing anchors (the anchoring zone is not
near the openings) be taken to ensure the availability of adequate

prestressing force.

November 7, 1995

The staff intends to conduct an on-site review of the RG&E construction
procedures, construction loads, and consideration of inadvertent impact loads

and results of all analyses.

Enclosure 1 is a list of meeting attendees. A copy of the meeting agenda and
discussion material is included in Enclosure 2.
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measurements at the top of the prestressing anchors (the anchoring zone is not
near the openings) be taken to ensure the availability of adequate
prestressing force.

The staff intends to conduct an on-site review of the RG&E construction
procedures, construction loads, and consideration of.inadvertent impact loads
and results of all analyses.

Enclosure 1 is a Tist of meeting attendees. A copy of the meeting agenda and
discussion material is included in Enclosure 2.

Sincerely,
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Allen R. Johnson,/ Project Manager
te I-1

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation
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cc:
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Assistant Attorney General
New York Department of Law
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Nicholas S. Reynolds
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LIST OF MEETING ATTENDEES

NRC MEETING WITH ROCHESTER GAS AND ELECTRIC CORPORATION
R. E. GINNA NUC OWER PLANT

STEAM GENERATOR REPLACEMENT
OCTOBER 17. 1995

NAME/TITLE ORGANIZATION TELEPHONE NO.

Al Johnson, Project Manager NRC/NRR/PDI-1 (301) 415-1497
Suresh K. Chaudhary, Sr. Reactor Engr. NRC/Region I (610) 337-5335
Edwin H. Gray, Technical Assistant NRC/Region I (610) 337-5325
Chen P. Tan NRC/NRR/ECGB (301) 415-3515
Goutam Bagchi NRC/NRR/ECGB (301) 415-2733
George Wrobel RG&E (716) 724-8070
John F. Smith RG&E (716) 724-8363
Len Sucheski RG&E (716) 724-8112
Brian J. Flynn RG&E (716) 771-4805
Bernard J. Carrich, Asst Proj Mgr RG&E (716) 724-8060
Mark Fitzsimmons, Str. Eng ‘ RG&E (716) 724-8111
Tom Marlow RG&E (716) 546-2700
Mark Smith Bechtel (301) 417-4714
Eugene U. Thomas Bechtel (301) 417-3195
Tony Diperna Bechtel . (301) 417-3162
Joseph Cowhill, Eng for Almaraz -Sgr Bechtel. (301) 417-4369
Mark S. Barth, Ceco Sgr Bechtel (301) 417-4554

Enclosture 1






Ginna Station
Bechtel

R.E. Ginna Nuclear Power Plant
NRC Informational Meeting of
Containment Openings
Agenda

, .. October 17, 1995

I.  INTRODUCTION - G. Wrobel 1
I. BACKGROUND B. Flynn

1
. CONTAINMENT OPENING DESIGN . ‘M. Fitzsimmons ‘

IV. BECHTEL CONCRETE REMOYAL EV;&LUATION G. Thomas

V. RG&E CONTAINMENT ANALYSIS L. Sucheski
VI. POST MODIFICATION TESTING B. Flynn
VII. CONCLUSION J. Smith

17 October 95 : -1-
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Rochestar Gas and Electric

Background

NRC Informational Meetings, NRR

_- September 1992
.~ February 1993
~~ June 1993
. March 1994
.~ October 1994

10CFR50.59 Safety Evaluations
° Seven of Eight Evaluations Complete

L No Technical Specifications Changes Required
° No Unreviewed Safety Questions

Containment Openings
L Decision to Use Current Method
- Testing June 1994

- Decision August 1994
- NRC Informed October 1994 Presentation

17 October 95 -2-
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Ginna Station
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Rochestor Gas and Electric

Development of Containment Openings

° Bechtel Containment Opening Report, July 1993 —
- Evaluated Various Hole Configurations
- Recommended Hexagon/Hexagon-Slot

- Assumed Diamond Wire Saws

®  Steam Generator Detailed Drop Analysis

- Slight Refinement of Openings
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Ginna Station
<L Bechtel
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Rochaster Gas and Electric

Concrete Removal Process

Methodsu Considered
° Wire Saw
® Track Saw
L Jackhammers
° Remote Automated Jackhammers

[ Drilling/Expansion Grout v



Glnna Station
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Rochestor Gas and Electric

Concrete Removal Process

Issues Considered

17 October 95

Time

Edge Preparation

Double Curvation of Dome
Liner Plate Fitup

Support of/and Ability to Rig Out a Large Concrete Plug

Cost

Collection/Containment of Cutting Debris
Personnel Safety

Acceptability of Loads on Structure
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Rochester Gas and Electric

Concrete Removal Process

Conclusions

o 360° Support Platform "Crown" (Concrete Removal Outside
Walkway Network)

o Excavation of Openings in "Bands"

o No Strongbacks
o No Enclosures Over Openings

o Utilizes Automated Hydraulic Jackhammers Located Above
Openings on Dome and Below on Crown



Repair To Containment Dome

L Reuse Existing Liner Plate

] Cadweld Rebar .Splices or Stick-Weld
® Leak Channel Integrity

J Liner Stiffeners are Required

°® Monolithic Pour

17 Qctober 95 -7=
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'Use of Automated Jackhammer for
Concrete Removal at Temporary Openings

17 October 95 £ -8-
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Ginna Stalion

17 October 95

BWI Bechtal
poon
[—] [—]
Rochestor Gas and Electric

Test.Block Demonstration

Collected Data‘
° Visual Observation

Core Borings (2" diameter)

Boroscope Investigation of Concrete/Rebar Interface .
] Vibration Data

® Time Histories on Concrete Surface at Various Locations
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N, Ginna Stallon
BWl Bechtel :l
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Rochestor Gas and Electric

Test Block Demonstration

Conclusion: No Damage Beyond Immediate R;amo_val Area

® Exposed Surface Remained Sound Where Concrete Broke Away
| No Evidence Qf Damage at Concrete/Rebar Interfage

° No Evidence of Resonance Build-up

L Response was High Frequendy

| J Maximum Displacement Appréximately 2 Mils

o Perhaps Imposed Force too Small to Excite "Fundamental”
Modes

L Response Died Out Well Before Next Impact

-10-
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Rochester Gas and Electric

Comparison Between the Brokk (Tarmac 125) and Teledyne TB-425

Tarmac 125 Teledyne TB-425
Energy . 463 Ib. ft. | 796 Ib. ft
Blows/Minute 784-862 550/1100
Wt. of Tool 48 1b. 85.8 Ib.
Dia. of Tool 3.13 in. 3.75 in

17 October 95 -11-
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Rochastar Gas and Electric

Changes Since Test Block Demonstration

Plan to Use an Even Smaller Machine on Mock-up Tests (Brokk 125)

° Total Global Force on Dome Expected to be Less Than 7 KIPS
® 2 to 3 KIPS Static Load (To Hold Tool Against Concrete)
o Approximately 5 KIPS Transferred Globally to Dome

® Limited by Contact Area of Tool and Confined Compressive
Strength of Concrete ‘ '

-12-




Glnna Station
Bechtel

Conclusions

Dome Response Bounded by Test Block
® Greater Effective Mass to Excite

L Lower Energy Machine

Automated Jackhammer Safe to Use on Dome
L Experience with Test Block
] Confirmation by Evaluation of Test Data

\

° Further Confirmation on Mock-up

17 October 95 . -13-



RG&E Containment Analysis

Purpose:

° Confirm Dome/Liner is Structurally Adequate with Construction
Openings

17 October 95 ~-14-




Glnna Statlon
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" RG&E Containment Analysis

Two Models Developed (ANSYS)

® Global
- Overall Capability of Structure | \
|

- 100 KIP Load at Edge of Opening

° Local

- No Adverse Impact on Liner

17 October 95 -15-




RG&E Containment Analysis

Conclusion:

° Bechtel Results Conﬁrined
° Nc; Adverse Stress in Liner Plate

® Dome Concrete Capacity More than Adequate for Modelled
Loads

® Modelled Loads Much Greater than Automated Jackhammer
Loads ‘ “ ;

. Dome Response Localized Only

L Removal Method Results in No Large Concentrated Loads

17 October 95
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Rochester Gas and Electric

Post Modification Testing

Containment Limited Structural Integrity Testing

o 115% Design Pressure
o Displacement Measurements
o Strain Gauges in Openings
- 9 Gauges
- 3 on Existing Rebar
° Crack Mapping Around Openings

Containment Integrated Leakrate Test

° Design Pressure (60 psig)

° iOCFRSO. Appendix J

17 October 95 -17-






Conclusion

e Automated Jackhammers are the Best Alternative for Concrete
Removal

° No Unreviewed Safety Questions

° Steam Generator Replacement under 10CFRS50.59

17 October 95 -18-






