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R. £. Shewmaker, Division of Reac:tor Construction
nspection, IE
RESOLUTION OF [TEMS IDENTIFIED 8Y RZGI'N II! DURING
SPECIAL INVESTIGATIONS AT CALLAWAY, UNI 1 RELATED
TO CONCRETE CONTAINMENT
10:30 a.m., Moncay, January 23, 1§78

P-422, Phillips Building
To discuss ang resolve oy the ecstablishment of
pesitions, the following concerns:

1. Radial shear tie dis:~ibutior and orient
and the relation %0 radial
asscciated documentation,

tion
tension ties, including

2. Concrete cover reguirements as related -3 crack
and corrosion conirel, including the associated
documentation, and

3. The specifics on establi shment of the controlling
documents or various provisicns of the documents,
including such documents as 8C-7CP-3A, ACI-318,
construction specifications and drawings.

NRC
C. Parr, E. Licitra, I. Sihweil, et. al, NRR

R. Sheumaker, [Z; R. Heishman, £, <f'we~~'nz. G. Gallagher, RIII
Union Electric Comcany and Consultants

J. Bryant d
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MINUTES OF MEETING ON JANUARY 23, 1978

The first item of discussion was t9 correct the subject title
meeting nctice. It was noted by the licensee and verified by the
Region IIl perscnnel that the subject items had bSeen questioned 25 2
resuit of a normal inspection being conducted at ihe sita and nct as
part of a special investigation uncerway at the time. Also, as
introductory material it was agreed tnat the‘meeting wouid Drocaed with
Agenca Item 3 first, followed by Items 1 and 2. The licensse's
consuliant incicates 2 desire to make a brief presentation on the
deveiopment ang history benind the Callaway ang SNUPPS Zesicn and
construction criteria pricr to the discussion cn the thres major items.
Indivicuals prasent and their affiliaticn are 1isted in Enclosure C.
Footnotes indicate these individuals who were not oresent during the
entire meeting anc what portions of the meeting they were [n attendance.

S8ACKGROUND INFORMATION

The presentaticn consisted of relating the criteria for the Callaway
concrete containment design and construction to the faliowing documents:

a. SNUPPS PSAR

5. Callaway PSAR

c. BC-TOP-3A, Revision 3, February 1975

d. NRC Acceptance Letzer on & above dated 3/28/73
(As stated by licensee 8C-TOP-3 is actually now
8C-TCP-3A, Revision 3)

e. ACI 318-7

f. NRC Safety Evaluation Report, Section 3.8.1 and 3.8.3,
for Ca'laway, 8/7/75

ITEM 3. CONTROLLING DOCUMENTS

3ecntal refarenced Itams a2 and b as the basic documents for the Callawav-
SNUPPS units.

In referring to Item a., 3echte) briefly reviewed the various subsections
(3.8.1.1 througn 3.8.1.7) and the comitments grovided as part of the
Ticense apslication for these sussections. Ouring the prasantasions tne
main emphasis by Bechtel and the licensee wes that_thers were very
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clear-cut and distine

dividing lines between design and construgtien
criteria and tha:

-
their coinion it was the lack of understandin
of these d’viding lines that had led ts the acdarsant confusion by
This apparent confusion had resulzed in the needed for the meeting
since [ had perceived the need for clarifications &rd uncerstandings
prior to the placament of Wall Lifs #4 ang the licensee wished %o nave

the uncertainties clarified prior 25 the placemens also.

0

S
¢ ¢
to
 d
Summarized below are the relevant speci®ics “or each PSAR subsection of
Section 3.3.1 and tne licensee's “.terpretation of the aoplication t3
design ang constructicn, or to design and to construction as separace
funciions cepencing on one's interpretation.

£ the Reactor Building - This section was nesed

nce, many of the physical details of BC-T0F-S

ures within the PSAR (Figs. 3.8.1 through 3.8.7

see stated that 8C-TCP-3A applied for this sectiun

-

2
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1
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3.8.1.2 Applicable Codes, Standards and Specificaticns - The licensee
accressed this by iniicating cesign was in accordances with BC-TOP-3A
and then triefly mentisned “ne job constructian specifications presared
by Sechte’. 3echtel descrited the three tyces of specifications taey
prepared: matarial specifications, fabrication specifications and
construction procedure specification:. The following specifications
were mentigned by Zechte] as these relating to the areas of concern
uncer ciscussion at the meeting:

C-101 Furnishing of Concrete

C-103 Forming, Placing and Curining of
Concrete

C-111  Purchasing of Reinforcing Steel
C-112 Placing ~f Reinforcing Stee!
C-151 Material Testing

3,8.1.3 Lcads and Lsading Combinations - 3echtel indicated that the
various critaria portions of this section refer +o various applicasle
sections of 3C-TOP-3A excent as noted in Document 2 where the loacds

are .ssigned numericzal values. :

3.8.1.4 Design Analysis Proceaures - Sechtel explained thas 8C-TCP-3A
addresses, in Sections 6.0 and 7.0 as well as Apsendices 33C, the cenera!
design analysis metnods. B8C-TQP-7, 87.T0P-8 and BC-TOP-1 ars uses for
the cesfgn anaiysis proceduces in areas such as the anchorage zones,
buttresses and liner cetails. Seismic amalysis was notec as bein
addressed in Section 3.7 of Document 3,
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.5 Structural Acceptance Criteria - 3echte! did not provide any
§ on this section other than a general reference to 3C-TQP-3A,

3.8.1.6 Materials, Quality Contrel, and Special Construction

Technicues - 3echtel indicate that the SNUPPS SAR, Documens a, in

Secticn 3.8.1.8 is the guicance in this area, 3Secnhtel and tre licensee
indicated that th., saction deals orly with what they term the construcsion
dspects anz coes not address desizn. h

Secitel notad that the lesign and construction of QOther Categery !
Structures as descrided “- PSAR Section 3.8.3 was in accorcance with

ACI 318.

Within the hierarchy of centrolling cocuments prepared by the licansee

the frllowing order could be estabiished as a resyls of the meeting.

SNUPPS and Callaway PSAR's

Enginee-ing caiculatiens, drawings and job
specifications

Yendor shop/fabrication drawings

JTEM 1. RADIAL BAR

1

Sechiel explained tnat Section CC-3332.1 of Appendix C of 8C-T0P-54,
Revisicn 3 allowed three configuratisns for racial shear reinforcement
Known as the transverse, simsle-U anc multiple-U (See Figure 1)

Bechiel is using the transverse tyce in the normal wall seztisns with

the other types possible for use in areas of tendon anchoraces such

as buttresses, penetrations, and *he constructicn opening. BSechte!l
indicated that there is no requirement that the bends of bar sngage

and enclose tre inner and outer face vertical reinforcing since the
requirement is only a standard hock ang 0.5 1d as an effective ambacmens.
In order to 2ssure zroger e~Sedment in the outer face, Union Slectric
will place ang verify that the radial shear reinforcement has the outer
Teg cutside the nlane of Lie vertical reinforcing steel, Bechse® alse
explained that the legs of the 5ar could Se oriented at any angle.

that thesa criteria wera adeguats
sars. This discussion then Teas %o

on the radial shear reinfarcement was no.
tars wer: then actually the radial tensisrn
sion reinforcament is acded veluntarily by
delamination within <he shell thickness.

Upon discussion, NRR
for the anche-:
the question of
neec 24 and where
reinforcement

-
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Sechte] incicated that for the bottom portion of the shell, radial
shear reinforcement was needed over adout 25' uyoward from the top of
he base sladb and from there t¢ th2 discontinuities caused by the corme
'“e racial shear reinforcement (30 called) was actually racdial tension
reinforcement, Bechtel indicatad that the same anchorage requirements

would apply.

Questions were asked regarding why radial rein‘orcing placed in the

1if¢ reagy for future concrete placement, 1ift #4 (lle-etion 25'-36'
atove top of Sase Mat), had resulted in some placement &ifferences.
Becnte] indicated that an 8" recess in the two areas abcut 2C' high

for the penatration Danks causec 3 change in the racial steel aimansions.
The transiticn region had reguired scme field adjustments which Secntel
¢iginearing hac approved.

Quasticns were 2skad regarding whetner the radial snear reinforcerent
in 1ifts 1-3 would meet the incnorage criterion and wnat assurances
exis ‘ec *r [RRSE 14 prwcr to w:s concrete placement. 3Secntel, Naniel
ang Unicn Eiectric al.: indica ec that they were nct awars of any prebiems
in Paﬂ'a shear reinforcement olacing in the first thi.2 1i€¢s and tnat
the p*-.?nﬂs arcse in conjunction with the 3" recess areas. Daniel
ing{ ates that the forms f*r 1ift ¢4 were in place and the verification
¢t tre placsment of racgial snear reinforcement was be.n, comnieted
from the top, from ironworkers' access inside the forms wnich in some
cases recuired reroval of ve1r‘~r~-rg The licenses indicated that

the racgia) reinforcament placements would be verified as correct prior
to the placerent of 1ife :4.

-

...

regicn [II inspectors indicated

that an inspection would be made one
day .efore the actual placement of

wall Lift #4.

A discussion was provided on the various chances Sechtel had issued %o
construction as DCN's con the det 2ils of rac: a1 shear reinforcemenst
placing. The technical basis for these changes were alsc ciscussed.

It was suggested by the s:aff that Sechtel Drawing C-CRZ8Q1 (C) be
revised in the det 2i] entitled “Tysical Wall Elevation Shear Test"
(actually a secticnal view) so that a tysical case instead of a special
case is shown., A clarified crawing including an elevation would make
the intent clearer (See Figure 2).
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ITEM 2. COVER REQUIREMENTS

Bechtel exclained that Section CC-3533.1 and CC-3534 of Appendix C

of BC-TOP-3A, Revision 3 were cnly design recuirements and that
Section 3.8.1.5.5.1.C.1 of tne PSAR provided the allowable values for
cover for coﬁstructfon Two issues related to this were discusseq.
The first dealing with minimum c*n*re*e cover for corrosion protectic
and the se:ard with maximum depth to face reinforcement for concrete
crack contro

Sechtel and the the"see took the pesition that the desicn cover of
a minimum of 2 inches can de redu.ed by 1/2 (cover of 1-1/3") for
construction uncer the provisions of PSAR Secticm s.¥.1.6.8.1 Tre

>taff including NRR and IE indicated that tne 2-inch u‘r~u.= was cunsigarec

to De an absclute value and if tne design was to allew, as an example,
3 1/2-inch outward tslerance, the cesi;n would have to use a vaiue of
2-1/2-inches for design. Becntel indicated that in their opinicn no
one Kad gver mace such an intergretation befcre and that the provisicons
ACI 318 on tolerances were valid. The »4:ff pointed out that the
‘C. ASME (;:I-ESS) committee had an inguiry on the same ar~v1s*srs
in the ASME B33PV Code, Section III, Division 2 in June 15378. The acticn
on this item was noted as incomplete but the reply $o the ingquiry was
that the 2 inch minimum cover was an absclute value. This was
\nd1:a:e Sy NRR to have been their interpretation of the tcrical
reper: also.

Bechte! indicat ed that they could meet the t/5 requirement
(48/5=8.5") but that tolerances had been allcwed for this maximum va
Sechtel statad ‘ﬁa they had not detailed on an engineering drawing
any value greater than 10 incnes. Bechtel indicated that at tne

8 inch recess transiticn the 10 inch and 2 inch *ocuiﬁnmen:s would
allox 10 tolerance for placement. The staff suggestec that since
the ;rvv's'en of t/3 had not envisicned the recess it was pessisle
for the local area that s:we relief might be available without
permitting any defineable decrease in safety margins.

Tue.

Region III imspectors indicated that on cne site inspection a

dimensicn of 13 inches to face reinforcing was observed on a fabrication
drawing. They incicated further effort would 52 required to fclilow

this up with regard to a 10 inck maximum value.

“<=~losure 1
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CTHER

e provisions related tc the ressacing
discussion related to Specification C-112,
tion 7.3 entitled, "Respacing.”

A brief discussion was held on
of main reinforcing steel. Ti

e -

’
i

Region Il
in some re
reinforgin

LR * I

inspectors had noted that vertical cutside face rein‘arging
NS was 2s large as 27 inches yet the respacing Jf such
ula e limited to 18 inches under the specifications.
This seame se somewnat illogical. Becntel explained that they
would cesire closer control on ressacing. This would in effect rule
out respacing of any bars griginally spacec at greater than 18-inen
centers.

«r X O

© O O
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-
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-

2
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The staff held 2 zaucus and the positions were then orasented tc the

Ticensee. The licersee mede no commisment $o these positions ‘except as
noted.

SUMMARY AND POSITICNS

- A e

1. Criteria for Radial Shear Reinforcement (including radial tension
reinforcement) - The staff (NRR and IE) agreed that the anchorage
of the racizl shear reinforcement should be such that the cuter leg
bend of the Cars be outsicde the vertical plane of the outside face
vertical steel and that the inrer leg end of the bir meet the
recuirements of a stancard ncok plus an effective emsedment of
0.584. It was also agreed that the r2dial shear bars do not need
to Se locatad so as tc engage any other specifi reinforcing and
that the outstanding legs from the standard hocks can be rotated
into any 360° position. The licensee indicated that these criteria
would be f2'lowed.

sed that orior to the placement of containment
: racial shear Sars will meet the criteria of 1.
abeve. Quality control documentation will be available to suppors
any conclusions related to this item.

3. Unfon Elactric will provide information and a statement regarding
the Tocation of all racdial shear bars in 1ifts 1 through 3 alreacy

completed.

4. The staff considers that the commitment of a 2-inch minimum concres
cover for the concrete containment as mace in Secticn CC-3333.1 of
Appendix C te BC-TOP-5 for #6 through #13 reinforcing steel t2
control cesign and constructicn. The value is a minimum, meaning
the absoiute minimum cover %0 assure corrosion cantrol in the actual
construction shall not be less than 2 incnes. The staff eroects
that oy wali 11¢t #6 all reinforcing in sizes =6 tnrough 13 will meet
this regquirement,

-
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The staff considers that the commitment of a depth of not more than
%/5 te reinforcing stee)l that is considered face re: forcement

as made in Section CC-3534 of Appendix C to 8C-TOP-3 to centrol design
and constructicn. The value is a miximum as rounded to the next wnole
inch, meaning the absolute maximum deoth ' order to crovide surface
crack control for the concrete containment. The staff exgiits

that By wall 1ift €6 all face reinforcing will meet this recuirement.
The staff will consider special cases on this recuirement wnare
necessary wall blockouts may require local variations $o the maximum
depth to face reinforcing.

Tro staff considers items 4 and 5 to aoply only to the concrete
Containment as indicated by the licensee's commitments. A(! 3187
provisions as committed to by tne licensee will govern resuicements
similar to these for the other Categery I structures.

The staff understands that the licensee and the SNUPPS organizaticns may
vish %0 submit adaditional information, SAR amendments or other items
to the staff for consideraticn in relation to the above subject:s.
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LIST OF ATTENDEZS

Unicn Electric Comsany

0. F. Schnell, Manager, Nuclea~ Engineering

F. 2. Fielg, Manager, Quaiity Assurance

W. H. Zvanut, Suzervisory Engineer, Nuc ear Enginesring
R. L. Powers, Site Quality ASSurAnce. G- ip Leader
W, cfarnand C:rs.ch ion

SNUBPS

E. F. Beckett, Licensing Manager

B. L. Meyers, A-sistant Project Manager
P. H. D.v_-&. Projest :ngineer

Jim whitcraft, Civil _Engineer

A. G. Pacora. "Civi Engineer

Marwan Daye, Civ Engineer

E. Thomas, Civil n ngineer

Kenneth Lee, Civil Engineer

Joe R. Cunningnam, Civil Site Liaison

-
-
L}
i
i

Daniel International

Ed €. Nelson, Construction
Ward Malisch, Construction, Quality Assurance

gar Raqulatary Commission

Nucl

0. Parr*, Chief, LAR 3ranch

€. A, Licitra, .9“

Isa Sihweil ** (Chief, SE3

harles rcfmayer*=, Section Leader, SES

Franz Schauer**, Senior Structural fagineer -

R. F. Heishmarf' Chief, Reactor Construction & gEngireering Support Branch, RIII
. Schweibinz, Reactor Inspector, RIII

Galiagher, Reactor Inspector (Civil), RIII
. Oberg, Reactor Inspector, RIV

. Shewmaxer, Senior Structural Ingineer, RCI

€.
E.
C.
R

m 2o c. o

*Present on

1y at closure meeting
T*Absent at ciosuy i
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