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W{MORANDUM FOR:  Goutam Bagchi, Chief fc’w“‘/‘/
Civi) Engineering and Geosciences Branch
Diviston of Engineering

THROUGH : Robert L. Rothman, Section (href
Structura) Engineering Section
(1v1) Engineering and Geosciences Branch
Division of Enorneering

FROM John S Ma, Structural Engineer
structural Engineering section
Civi] Engineering and Geosciences Branch
Division of Engineering

SUBJECT AUDIT REPORT 70 GINNA JTEAM GENERATOR REPLACEMENT PROJECT

on December 7 and B, 1995 | conducted an audit at the Ginna Nuclear Power
plant site for the steam generator replacement project The audit results are
generally sati1sfactory. Nevertheless, there are 1lems that the licensee needs
10 De aware and pay attention tu them and they are stated 'n the dudit report

The au0't report 18 enclosed. A copy of the audit report 15 sent 1o Region |
inspector, who was also on site to conduct on inspection, and the NRC pro)ect
manager

inclosure Ay staled

‘ontact . John 5. M3, 415-27102
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STRUCTURAL AUDIT ON THE PRGPOSED STEAM GENERATOR REPLACEMENT PROJECT
AT R E. GINNA NUCLEAR POW[R PLANT

Purpose of the Audtt

The purpose of the audit 1s 10 review the adequacy of the licensee s
plan for the steam generator replacement project 4nd 10 Convey the NRC
staff concerns on any potential problems that could arise related to
structural matters.

Entrance Meeting

The staff ratsed two major potential con-erns that could have
detrimental effects on the plant, f not addressed, and asked lhe
Jicensee to pay special attention to them. One concer: 1s tho mpact
force on the dome opening by a pendulum type «inging scidon o' the
steam generator during 1ifting. The other conce”. .5 3 chu s of
concrete penetrating the liner and impacting . fuel assembly during Jack
hammering and removing the dome concrete ».ile Lhe fuel assembly remains
in the reactor ve .e' . The licensee incicated that it understood «nd
shared the staf! concer s, and had dev loped specific procedures to
alleviate the concerns. «'*h respes. to the steam generator 1ifting,
the licensee discribed the litting procedure as a caullous and 51 ow
sovement in the vertical direction coupled with lateral restraints

With respect to the potential liner penetration problem, the licensee
indicated that i1t would learn the magnitude of the potential problem
from the mockup dome operation, and 1t intended to reduce Lhe energy
input for the jJackhammer when the jJackhammer nears Lhe liner plate

Inspection of the Temporary Structural Steel Platforms and Concrete Dome

A circular steel platform has been erected, with one side being
supported on the concrete ring girder and the other side on the concrete
dome. ihe steel platform will be used to support the automalec
hydraulic Jackhammers, craft perconnel, and miscellaneous construction
equipment and materials. A stes’ .nclosure has also been erected at ihe
exterior face of the circular platfors for protecting personnel safety
The staff walked on the platform and considered that the steel platform
and 113 enclosure are properly planned and constructed. The staff aiso
inspected the dome concrete, and found the concrete to be 'n good
condition de oite the long term weathering

Witnessing the Jack Hammering Activilies on the Mockup Specimen

The mockup spec .men 13 & plece of a (ylindrical dome having the 5ame
thickness 43 the Ginna containment dome (2.9 feel) with & steel liner or
the under jide The mochup specimen has 4 single curvalure a4y opposed
to the double curvature of the Ginng containment dome furthermore
during the Jack hammering testl the mockup specimen was closely suppurted
and only the portion 1o be cul was nol supported, end this support
condition 1y d1fferent from the actual support conditions uf the GLinna
containmenl dome Thus, the 1040 transmission (Concrele (racking) patt
for Lhe Jackhammer 'mpact force: wasy not simulated by the mochup




specimen test The staff expressed this concern to the licensee
However, the staff did not see concrete creacking near impact points of
the Jackhammer on the mockup specimen, and this result Indicated than
the concrete crack propagation due to the 'mpact force of the jackhammer
on the mockup specimen 15 not serious Whether the same resultl could be
extended tr the Ginna containment dome, which has a different geometry
and support conditions from the mockup specimen, 15 still unknown The
stafi requested that the licensee to observe concrete cracking and
perform crack mapp:ng on the Ginna containment dime when the jackhammer
15 actually used

Discussion of Technical and Construction lssue’

The staff handed written qQuestions on two sheets of paper (see
Attachment 1) to the licensee. The licensee responded 1o the guest
briefly in oral form and promised to respond the Questions in Jdela!
writing The staff reviewed a few calculations and constructton
irawings As a resuit of this review, the staff made the followin
recomaendations: (1) for the liner plate prior to welding, the 'o

imit of the forced fit-up in the vertical direclion snould be 4«
possible and specified in the written procedure, (2) results of e r
plate analysis for the load case 1n which the liner plate alone supports
the weight of fresh concrete should be provided to show that the
membrane as well as out of plane stresses are within allowable limits
and (3) low slump concrete mixes should be used, and concrele casting
and vibrating procedures should be developed for refilling the opening
in a slope without forms so that concrete heneycomb would De avorded, 4
1t had occurred in the containment dome of Cailaway Nuclear Power Plant

Exit Meeting

The staff told the licensee that it was impressed by the careful and
thorough planning +he licensee had conducted. Nevertheless, the staff
told the licéncee +hat 1t was a little disappointed aboutl the mockup
cpecimen which did not simulate well the actual conditions of the Cinng
containment domg. The siaff cautioned the licensee aga'n aboul the
serious consequence of the impact of the steam generator to the
containment during 1ifting and asked the licensee to pay special
attention to avoid the impact The licensee’s consultant statec

the mockup specimen was constructed hy the construction group 45 o
learning tool for construction personnel to find betler ways (real

and restoring openings on the contanment dome, énd he regrelled

the mockup specimen had not been betlter designed 1o InClude Olher
relevant features. The licensee responded that 1t understood and
appreciated the staff's concerns, and 't would continuously refine
procodures to improve the steam generator replacement project
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Conclusion

The staff was impressed by the careful and thorough planning conductec
by the licensee so far, and the construction activities with respect to
the steam generator replacement project are ahead of schedule. The
licensee 15 awaiting to learn many things from operational experience of
Lthe mockup specimen, and then specified them into a writlen procedure
for the use of conducting actual dome opening and closing.

Since the mockup specimen does not similate the actual dome in geomelry
and support conditions, special attention must be paid in areas that the
simulation was lacking. The staff has found the following four items
that the )licensee should pay special attention for the actual dome
activities: (1) during the stage of breakirg up Lhe dome concrele by
impact force using hydraulic jackhan.aer;, attention must be pald whether
cracks have propagated into areas away from construction openings, (2)
prior to welding back the steel liner plate, the tolerance limit of the
forced fit-up in the vertical direction should be specified, (3) before
casting concrete into the openings, the ability of liner plate alone to
support the weight of fresh concrete should be demonstrated by analysis,
and (4) during casting the concrete into the openings in a slope without
forms, the concrete mix and casting and vibrating procedures must be
such that concrete honeycomb would be avoided.




Attachment |

Ginna SG Replacement
Regulatory Concerns
ECGB

The effect of cutting two transfer openings in the dome or the
structural integrity of the containment

o Loads and load combinations to be considered

o The capability of the dome liner to resist loads after
concrete and rebar removed

In transporting the SG, there is potential of SC hitting the
containment, especially the edge of the openings

Assurance of the liner leaktightness after it is reir talled to close
the opening

Potential of existence of gaps between the existing concrete
around the openings and the new concrete to fill the opening

Monitoring of the containment behavior, specifically the closed openings
and the vertical tendons, when the containment 15 subjected to ST

In transporting the SG stability of the roads to sustain the applied
loads

The potential damage of existing concrete when automatic jackhammer 1s
used to cut the concrete




ISSUES TO BE DISCUSSED

GINNA CONTAINMENT STRUCTURAL MODIFICATION
DESIGN CRITERIA, Revision 4, June 27, 1995

& DESIGN CRITERIA:

COMMENT :

g. DESIGN CRITERIA:

QUESTIONS:

3. DESIGN CRITERIA:

QULSTIONS:

4. DESIGN CRITERIA:

QULSTIONS:

S. DESIGN CRITERIA:

QUESTIONS:

When the plant is in a cold shutdown condition with
fuel still in the reactor vessel, design criteria
permit (on page 7) the use of automated hydraulic and
manual jackhammers for concrete excavation operations
of the dome.

Should there be a protective depth of concrete, say 5
inches, from the steel liner the jackhammer must stop
so that accidenta) penetrations of steel liners by
jackhammers could be avoided?

Section 1.8.1 (on page 15) states that "The
containment dome shall be evaluated in accordance with
its original design codes.”

Does “the containment dome” indicate the dome
configuration with two openings in the dome?

How many kinds and what kinds of evaluations shall be
or have been performed?

Section 1.8.5.1 (on page 20) states that the finite
element model for the containment dome shall be
validated by Method | and/or Method 2.

What is the purpose of this validation? Is the
validation for the applicability of a particular
computer code or for the accuracy of the mesk
configuration of the dome model with or without
openings?

Please describe how the validations were or to be
performed.

Staggering of reinfoicing steel bar splices 1s
mentioned in Section 1.12.4.3 (on page 29), but no
commitment of splice staggering is stated.

If staggering of bar splices 1s not to be used, how do
you assure that the weak sections perpendicular to the
splices would not create regional concrete cracking
problems?

Section 1.24.2.2 (on page 32) states that "SiI shall
be conducted to a pressure of 69 psig.. be limited to
the area of the constructi n openings.”

Mow will the test be conducted locaily?



