July 10, 1981

UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION 2 L —

FORE THE ATOMIC SAFETY AND LICENSING BOARD - IJ| 1981

In the Matter of
bo &<
Docket No. STN 50-483 OL/ T[T

-~ e

UNION ELECTRIC COMPANY

Nt S St —

(Callaway Plant, Unit 1)

APPLICANT'S ANSWERS TO iNTERROGATORIES
OF JOINT INTERVENOKS (FIRST SET)

Applicant UNION ELECTRIC COMPANY, pursuant to 10 C.F.R.
§2.740b, hereby submits the following responses to "Joint
Intervenors' First Set of Interrogatories to Union Electric."”
These responses are subject to and without waiver of
Applicant's previcusly filed objections to certain of these
interrogatories. Neither is the provision of answers to these
interrogatories a representation that Applicant considers the
information sought to be relevant to the issues to be heard in
this proceeding.

INTERROGATORY NO. 1. Were one or more Stop Work Orders
issued on June 9, 1977 suspending the use of safety related
embedments in concrete pours pending an inspection of all the
safety related embedments onsite? If the answer is in the
affirmative, please state:

(a) The exact terms of each Stop Work Order;
(b) The reasons why each Stop Work Order was issued.

ANSWER. Daniel Intsrnational Corporation ("DIC") Stop

Work Order No. 08 was issued on June 9, 1977 to stop all
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structural concre’.e pour operations. DIC Stop Work Order No.
09 was issued on June 9, 1977 to stzp the issuance from field
supply of embedments supplied under Bechtel purchase order

10466-C-131-2,

(a) The terms of DIC Stop Work Order Nos. 08 and 09
are set forth in the copies of such Stop Work Orders produced

in response to Joint Intervenor's document request no. 9.

(b) The reasons for the issuance of DIC Stop Work
Order Nos. 08 and 09 are set forth in the copies of such Stzp
Work Orders produced in response tc Joint Intervenors' document
request no. 9.

INTERROGATORY NO. 2. During the process of evaluating
after June 9, 1977 whether the embedded plates presented a
safety-significant problem, did Union Electric determine that
some exceptions to structural welding code standards would be
permissible? If so, please state fully:

(a) What exception(s) would be permissible;

(b) For each exception in (a), the reason(s) for the
determination that the exception was permissible;

(c¢) The identify and location of any documents in
your possession relating to the determination that exceptions
were permissible.

ANSWER. Yes.

(a) The following exceptions to the structural
welding code, as identified in the Standard Plant FS/.R Section
3.8.3.6.4.3, were determined to be permissible for welding

between manually welded rod anchors and plates embedded in

concrete:




1. Vertical leg of weld may be up to 1/16 inch
smaller than that specified on d -~wings.

F N Unequal legs are permitted.

3 Weld profile and convexity requirements for
these welds need not be imposed.

4. An undercut of up to 1/16 inch for 10 percent

of weld length may be permitted.

(b) The welding exceptions identified in answer to
interrogatory no. 2(a) were determined to be acceptable for the

following reasons:

1, Reduction of the vertical leg of the weld up
to 1/16 inch is allowed because the reduced
weld size is capable of supporting the design
loads without exceeding the allowable stresses.

- Unequal weld legs are permitted on weld studs
because this exception to normal structural
welding practice does not affect the perfor-
mance of weld studs. Unequal legs are not
generally permitted for linear (structural)
welding since this condition can result in
thermal stress in one of the pieces being
welded. However, since the stud is free
to move under differential thermal strains
during the welding process, no thermal stresses
are developed. The movement that occurs is

very small and does nc. affect stud per-

formance.
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3. Weld profile and convexity are also
measures of the amount of heat transmitted to
the elements being welded and are therefore
not critical in stud welding for the same
reasons given in Response 2(b)(2).

4. An undercut of up to 1/16 inch for 10 percent
of the weld length is permitted because the
resulting reduction in the base metal cross
section is small and the remaining base metal
area can support the design loads within the

allowable base metal stresses.

(¢) The determination of these exceptions is based
in part upon calculations and in part upon engineering experi-
ence and knowledge of welding procedures. The determination
that exceptions were permissible is discussed in ULNRC-238
produced in response to document request nos. 5 and 6. Samples
of the involved calculations were submitted to the NRC in
ULNRC-361.

INTERROGATORY NO. 3. Regarding those embedde.. plates
fabricated on or before June 9, 1977 for use at the Callaway
Plant, which have stud anchors attached by automatically-timed
stud welding equipment (mechanically-weided embeds), provide
the following information, separately for each fabricator:

(a) The name and address;

(b) The date(s) the embeds were shipped and the
number in each shipment;

(c) Identify all documents which reflect the
information provided in answer to this interrogatory.



ANSWER. (a) Embedded plates with headed stud anchors,

fabricated and shipped prior to June 9, 1977, were supplied
only by Cives Steel Company, 8 Church Street, Gouverneur, New

York 13642,

(b) See Table 3(b), attached hereto.

(c) The information provided in the response to
Interrogatory 3(b) was obtained from the following shipping

lists supplied by Cives Steel Company:

1. P5266 dated 10-6-76 16. P5691 dated 9-22-76
2. 26180 dated 11-29-76 17. P5692 dated 9-28-76
3. P5347 dated 2-76 18. P7510 dated 10-24-76
4. P5351 dated 2-76 19, P7586 dated 1-7-77

5. P7767 dated 5-3-77 20. P5697 dated 3-31-77
6. P5638 dated 7-7-7GC 21. P7621 dated 2-9-77

7. P5641 dated 7-9-76 22, P7658 dated 3-14-77
8. P5665 dated 8-3-76 23, P7697 dated 4-18-77
9. P5672 dated 8-6-76 24, P7943 dated 6-6-77

10, P5673 dated 8-6-76 25. P7944 dated 6-6-77

11. P5593 dated 6-21-76 26, P7683 dated 3-23-77
12, P5679 dated 8-76 27. P5642 dated 7-14-76
13, P5681 dated 9-9-76 28, P5643 dated 7-16-76
14, P5682 dated 9-9-76 29, P5655 dated 7-23-76

15, P5687 dated 9-9-76

INTERROGATORY NO. 4. Regarding the mechanically-welded
embeds fabricated by the Cives Steel Company and received at
the Callaway Plant site on or before June 9, 1977, provide the
following information:



(a) State the number of mechanically-welded embeds
in each shipment to the Callaway plant site, and the date of
each shipment;

(b) State the number installed on cor before June 9,
1977, in each Seismic Class I structure and system;

(c) Describe che function(s) of the embeds in each
such structure and system;

(d) State separately with respect to each of the
functions in each structure and system identified in response
to paragraph (c) of this interrogatory, what would result if an
embed were to fail after construction of the plant is com-
pleted.

ANSWER. (a) See Table 4(a), attached hereto.

(b) Auxiliary Building = 353
Control Building = rs

Reactor building = 18

(c) The embrdded plates with headed stud anchors,
fabricated and shipped by Cives Steel Company on or before June
9, 1977, are used for the attachment of structural steel
framing, as well as the attachment of HVAC, cable tray, and

pipe support steel, to concrete walls and slabs.

(d) It is highly unlikely that any major system
failure would occur if a given embed failed. Further, the
remote probability of such an embed failure has been demonst-
rated by analysis. (See ULNRC-238) Tests have also been
conducted on plates, which demonstrate their capability to

carry the intended design load.

INTERROGATORY NO. 5. Regarding those embedded pla:es
fabricated on or before June 9, 1977, for use at the Callaway
Plant, which have rod anchors or studs attached manually
(manually-welded embeds), provide the following information for
each fabricator:

-



(a) The name and address;

(b) A description of the types of embeds fabricated,
including whether the studs are threaded; and the number of
each type;

(c) The date(s) the embeds were shipped; and the
number in each shipment;

(d) 1Identify all documents which reflect the
information provided in the answer to this interrogatory.

ANSWER. (a) Embedded plates with manually welded rod
anchors (identified in the response to Interrogatory 5(b)),
fabricated and shipped prior to June 9, 1977, were supplied
only by Cives Steel Company, 8 Church Street, Gouverneur, New

York 13642,

(b) See Figure 5(b) (12 pages), attached hereto, for
a description of the types of embedded plates with
manually-welded rod anchors fabricated and shipped by Cives

Steel Company on or before June 9, 1977.

(c) See Table 5(c), attached hereto.

(d) The information provided in the response to
Interrogatory 5(c) was obtained from the following shipping

lists supplied by Cives Steel Company:

1. P5350 dated 2-76 8. P5314 dated 2-76
2. P5352 dated 2-76 9. P5267 dated 1-16-76
3. P5607 dated 6-21-76 10. P5.68 dated 1-16-76
4. P5640 dated 7-7-76 11. P5328 dated 2-76
5. 7?5676 dated 8-76 12, P5346 dated 2-76
6. P7945 dated 6-6-77 12, P5349 dated 2-76

7. ©°5315 dated 2-76 14, P5644 dated 7-16-76
o, =



INTERROGATORY NO. 6. Regarding the manually-welded embeds
fabricated by the Cives Steel Company and received at the
Callaway plant site on or before June 9, 1977, provide the
fol 'owing informatior:

(a) State whether all studs on the manually-welded
embeds were threaded; if the answer is negative: (i) Describe
those plates with studs not threaded; (ii) State the number of
each (threaded and nuot threaded) at the Callaway plant site;

(b) State the number of manually-welded embeds in
each shipment to the Callaway plant site, and tne date of each
shipment;

(c) State the number installed on or before June 9,
1977, in each Seismic Class I structure and system;

(d) Describe the function(s) of the embeds in each
such structure and system; state in each case whether tre embed
studs were threaded or not;

(e) State separately with respect to each of the
functions in each structure and system identified in response
to paragraph (d) of this interrogatory, what would result if an
embed were to fail after construction of the plant is com-
pleted.

ANSWER. (a) Embedded plates with manually welded rod
anchors, fabricated and shipped by Cives Steel Company on or
before June 9, 1977, contain threaded and unthreaded anchor

rods.

(i) Of the subject embedded plates, only the
plates identified with plate mark numbers EP112, EP112A, EP212,
EP312 and EP412 have manually welded rod anchors without
threads. These rod anchors, which are not threaded, were
oversize in design to account for the possibility of threading.

For details of these plates see Figure 5(b).

(ii) The numb of embedded plates with manually

welded rod anchors, fabricated and shipped by Cives Steel



Company on or before June 9, 1977, totalled 689 with threaded

rod anchors and 39 with unthreaded rod anchors.

(b) See Table 6(b), attached hereto.

(¢c) Auxiliary Building = 167
Control Building = 65

Reactor Building - 0

(d) The embedded plates with manually welded rod
anchors, installed in the wall prior to June 9, 1977, are used
for the attachment of structural steel framing members to the

concrete,

(e) It is highly unlikely that any major system
failure would occur if a given embed failed. Further, the
remote probability of such an embed failure has been demonst-
rated by analysis. (See ULNRC-238) Tests have also been
conducted on plates, which demonstrate their capability to
carry the intended design load.

INTERROGATORY NO. 7. With respect to the period on and
after June 9, 1977, please describe fully any inspection or
test done by Union Electric or anyone else of the following

embeds fabricated by Cives:

(a) Those installed in the Callaway Plant prior to
the issuance of the Stop Work Orders on June 9. 1977;

(b) Those onsite at the Callaway Plant but not yet
installed when the Stop Work Orders were issued on June 9,
1977

(c) Any embedments that had been fabricated for the

Callaway Plant, but were not yet received at the plant site by
the time the Stop Work Orders were issued.
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ANSWER. (a) See Report on Testing to Evaluate Welds of

Anchor Rods and Studs to Embedded Plates, Bechtel Power

Corporation, Gathersburg, Maryland, September 15, 1980, a copy
of which will be produced at the same time and place as

Applicant's document production.

(b) See ULNRC-238 and attachments thereto being

produced in response to document request nos. 5 and 6.

(c) All embedments that had been fabricated for the
Callaway Plant, but were not yet received at the plant site by
the time the Stop Work Orders were issued, were reinspected by
CIVES Steel Company at the CIVES shop or at the Callaway Plant.
Inspection of manually welded rod ancho'. met, as a minimum,
the requirements of AWS D1.1-75, with the exceptions identified
in the answer to interrogatory no. 2(a). Inspection of headed
stud anchors were to AWS D1.1-75 Section 4.30.2, prior to
A'gust 18, 1977, and to AWS D1.1-75, Section 4.30.1, after that
date. UHowever, all these headed stud anchors were inspected to
insure a 360° fillet weld.

INTERROGATORY NO. 8. With respect to the preceding
interrogatory and separately with respect to each subpart
thereof, please describe fully:

(a) The results of any such inspections or tests;

(b) If no inspection was done, the reasons why no
inspection was done;

(c) Any repairs, replacements, or other remedial or

precautionary measures that were taken with respect to embeds,
including an enumeration of the following:
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(i) the number of manually welded embeds
repaired on site;

(ii) the number of manually welded embeds
returned to the fabricator for repair or replacement;

(iii) the number of mechanically welded embeds
repaired on site;

(iv) the number of mechanically welded embeds
returned to the fabricator for repair or replacement;

(d) The identity and location of any documents
relating to any of the measures specified in answer to this
interrogatory.

ANSWER. (a) See documents identified response to inter-

rogatory no. 7(a), and (b).
(b) Not applicable.

(c) Objected to. Subject to and without waiver of
its objection to subpart (c) of this interrogatory Union

Electric Company provides the following information:

(ii) The number of manually welded embeds

returned to the fabricator for repair or replacement:

(a) Installed in the Callaway Plant prior
to June 9, 1977 = 0 (NOTE: Installed is taken to mean poured in

concrete).,

(b) Onsite at the Callaway Plant bHut not

yet installed on June 9, 1977 = 12,

(c) Fabricated for the Callaway Plant but
not yet received by the time of the Stop Work Order (June 9,
1977) - Those in transit on June 9, 1977 are included in (b)
above.
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(iv) The number of mechanically welded embeds

returned to the fabricator for repair or replacement:

(a) Installed in the Callaway site prior to
June 9, 1977 = (Note: Installed is taken to mean poured in

concrete).

(b) Onsite at the Callaway Plant but not

yet installed on June 9, 1977 = 36,

(c) Fabricated for the Callaway Plant but
not yet received by the time of the Stop Work Order (June 9,
1977) - Those in transit on June 9, 1977 are included in (b)

above.

(d) Objected to. Subject to and without waiver of
its objection to subpart (d) of this interrogatory Union

Electric Company provides the following information:

(1) Stop Work Ord:r #8 produced in response to

document request no. 9.

(2) Welding quality control surveillance
reports; various dates; inspection and repair reports of welded

items; prepared by Daniel International Welding Quality

Contrcl; located at the Callaway Site. Welding quality control

suirveillance reports contain welding inspections done on
embedded plates, round :mbedded sleeves, rectangular embedded

sleeves, embedded frames, structural steel, miscellaneous




steel, handrail, and other civil-related items. They include
inspections conducted in the plant proper, in the fabrication

shop, and in laydown and warehouse areas.

(3) Engineered and Material Equipment Return
$#1077; 6/27/77; list of material returned to Cives Corporation
as defective; prepared by Daniel International Warehouse
Personnel; located at the Callaway Site.

INTERROGATORY NO. 9. State whether any embeds were cut
out of wooden forms for inspection after June 9, 1977. 1If
answer is in the affirmative:

(a) State how many cmbeds were cut out;

(b) Identify all documents which pertain to such

inspections.

ANSWER. Embedded plates were removed from forms after
June 9, 1977. The normal removal procedure would not involve

cutting the form.

{a) The number of embeds removed from forms is

unknown and was not recorded.

(b) See answer to interrogatory no. 8(d).

INTERROGATORY NO. 10. Regarding Nuclear Regulatory
Commission (NRC) Report No. 50-483/78-01, what was the width of
the crack mentioned on p. 20, entry 13a, in the "plant® north
wall of the Control Building?

ANSWEt. One-sixteenth inch (1,16") at the widest place.

INTERROGATORY NO. 1ll. Regarding Nuclear Regulatory
Commission (NRC) Report No. 50-483/78-01, state the number of
the “"other cracks" referred to on page 20 of this report.
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ANSWER. Fourteen (14).

INTERROGATORY NO. 12, State the location, length, width
and shape of each crack counted in the answer to the preceding
interrogatory.

ANSWER. See NRC 2-2081-C-A produced in response to
document request no. 14,

INTERROGATORY NO., 13. State the reason or reasons why the
cracks referred to on page 20 of NRC Report No. 50-480/78-01
are described as a “"recurring problem," that is, why are such
cracks recurrent?

ANSWER. It is assumed that reference to NRC Report No.
50-480/7801 is intended to read No. 50-483/78-01.

Small cracks of this nature are common and are
expected to occur on a limited basis in reinforced concrete
construction. No corrective or preventive measures known to
the construction industry will absolutely assure similar
cracking will not occur.

INTERROGATORY NO. 14. Wwhat, in the opinion of Union

Electric, is the cause of

(a) the twelve foot long crack described on page 20,
entry 13a of NRC Report No. 50-483/78-01;

(b) the "other cracks" described on page 20, entry
13a of NRC Report No. 50-483/78-01. Each crack should be
separately addressed if there are different causes for differ-
ent cracks.

ANSWER. (a) The twelve foot long crack described on page
20, entry 13a of NRC Report No. 50-483/78-01 was caused by the
volume change and resulting strains associated with the drying

shrinkage of the concrete during the normal curing process.
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(b) The "other cracks" described on page 20, entry
13a of NCR Report No. 50-483/78-01 were caused by the volume
change and resulting strains associated with the normal drying
shrinkage of the concrete during the curing process.

INTERROGATORY NO. 15, What reason or reasons does Union
Electric un.ve to believe that concrete such as that described
on page 20, entry 13a of NRC Report No. 50-483/78-01 will not
develop additional cracks?

ANSWER. The cracks described on page 20, entry 13a of NRC
Report No. 50-483/78-01 occurred at an age when the concrete
was undergoing its most severe volume changes caused by drying
shrinkage when the ultimate tensile strength was not yet fully
developed. Generally, further cracking due to this condition
does not continue as the concrete ages. Concrete is a non-
homogenous construction material with very low tensile strength
capacity and may exhibit additional cracking as the result of
externally applied loads and temperature changes. The design
methods used for reinforced concrete, however, consider the
concrete to crack under tension loading.

INTERROGATORY NO. 16. What reason(s) does Union Electric
have to believe that the cracks described on page 20, entry l3a
of the NRC Report No. 50-483/78-01 will not increase in size.

ANSWER. It is possible for the cracks described on page
20, entry 13a of the NRC Report No. 50-483/78-01 to vary
slightly in size, primarily as the result of temperature
changes and to a lesser extent due to external loads, creep,

and continued drying shrinkage. These changes, which in total



could either increase or decreas¢ the reported dimensions, will
be extremely small since the significant cracking mechanism in
these walls, i.e., volume change and resulting strains due to
concrete drying shrinkage, has already occurred.

INTERROGATORY NO, 17. Have any employees, agents or
affiliates (including contractors and subcontractors) of Union
Electric measured any of the cracks described on page 20, entry
l13a of NRC Report No. 50-483/78-01 subsequent to the filing of
Report No. 50-483/78-01? 1If so, state the following:

(a) identify all documents in the possession or
control of Union Electric in which there is reference to the

subsequently measured cracks;

(b) 1identify personnel who made the subsequent
measurements;

(¢ summarize Union Electric's assessment of the
subsequent measurements.,

ANSWER. Yes.
(a) See NCR 2-2173-C-A produced in respor.ie to

document request no. 15.

(b) The personnel who made the subsequent mea-
surements are Joe Kleiner (DIC Superintendent) and Dave Dunning

(DIC Q.C. Inspector).

(c) Apolicant believes that the measurements on

Nonconformance Report 2-2173-C-A adequately address the extent

and the location of the cracks.

INTERROGATORY NO. 18. Are the cracks described on page
20, entry 13a of NRC Report No. 50-483/78-01 still accessible
to visual or instrument inspection?

ANSWER. On or about June 18, 1981, an inspection was

conducted by Daniel Civil Engineering of all cracks that were




indicated on NRC Report No. 50-483/78-01 and delineated on
Nonconformance Report No. 2-2081-~C-A. During the inspection,

the following information was obtained:

(a) For crack #1, the location of the crack is

inaccessible from the Control Building side of the wall.

(b) For crack #2, the location is accessible.

(c) For cracks #3 and #4, the slab at Elevation

2056'-10" covers the area making these two cracks inaccessible.

(d) For crack #5, only that portion above the slab
at Elevation 2056'~10" is visible from the Control Building.
Below the slab, the area is between two block walls and cannot

be checked.

(e) Crack #6 is visible above the slab at Elevation
2056'-10" from the Control Building side of the wall. Below

this slab, the wall is painted and the crack does not show.

(f£) Cracks #7, #8, #9 and #10 are all accessible.

(g) Cracks #11, #12 and #13 have been patched per

Nonconformance Report No. 2-2173-C-A. The patches are visible.

(h) Crack #14 is visible as a hairline crack on the

Communications Corridor side of the wall.

(i) Crack #15 has been patched and the area is

accessible.
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INTERROGATORY NO. 19. Regarding Nuclear Regulatory
Commission (NRC) Report No. 50-483/78-03, what is meant on page
3 by the statement that NCR 2-2081-C-A was "superceded®™ by NCR
2~2173-C=-A?

ANSWER. The statement on Page 3 of Nuclear Regulatory
Commission (NRC) Report No. 50-483/78-03, that Nonconformance
Report 2-2081-C-A was "superceded®" by Nonconformance Report
2-2173-C-A, meant that Nonconformance Report 2-2081-C-A was
voided and returned from Bechtel and would not be evaluated or
dispositioned; and that Nonconformance Report 2-2173-C-A was
being submitted to Bechtel for evaluation and disposition., The
first Nonconformance Report contained infcrmation and described
conditions which, upon subsequent investigatioan and review of
criteria, were not considered nonconformances by either Daniel
or Bechtel.

INTERROGATORY NO. 20. State Union Electric's assessment
of the safety significance of the twelve foot crack in the
Centrol Building wall, referred to on page 3 of NRC Report No.
50-483/78-03 and on page 20 of the NRC Report No.
50-483/78-01.

ANSWER. There is no adverse safety significance resnlting
from the twelve foot crack in the control building wall,
referred to on page 3 of NRC R.vort No. 50-483/78-03 and on
page 20 of NRC Report No. 50-483/78-01. Concrete ic . non-
homogeneous construction material with a very low censile
strength capacity, and mav exhibi% surface and
through-thickness cracking as a result of internal tensile

stress caused by the volume change due to drying shrinkage,

creep, externally applied loads and temperature changes. The
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design methods used for reinforced concrete, however, consider
the concrete to crack under tension loading.

INTERROGATORY NO. 21. Regarding Nuclear Regulatory
Commission (NRC) Report No. 50-483/77-06, &nd the circumferen-
tial concrete crack in the Reactor Containment Building
referred to on pp. 20-21, state the following:

(a) the length of the crack;
(b) the depth of the crack:;

(c) the width of the crack:

(d) the proximity of the crack to reinforcing steel
and other embedded materials.

ANSWER. (a) See NCR 2-0631-C-A produced in response to

document request no. 16,

(b) See NCR 2-0631-C-A produced in response to

document request no. 16,

(c) See NCR 2-0631-C-A produced in response to

document request no. 16,

(d) The crack occurred in an unreinforced section of
concrete, approximately one foot above the 45° bend of a #18
horizontal bar and between a vertical #11 and #18 bar approxi-
mately three feet each direction radially from the crack
location. The embedded M4X13 is the only other embedded
material in the area.

INTERROGATORY NO. 22, Identify any documents in the
control or possession of Union Electric which make reference to
the circumferential crack in the reactor cavity moat area,
approximately 42 inches from cavity liner and extending through

270° arc, referred to on pp. 20-21 of NRC Report No.
50-483/77-06,
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ANSWER. The following documents make reference to the

circumferential crack in the reactor cavity moat area, referred

tc on pages 20-21 of NRC Report No. 50-483/77-06:

(a) NCR Number 2-0631-C-A- dated May 20, 1977;

(b) Trip Report May 10-11, 1977 -- Investigaticn of
Concrete Crack at the Reactor Pit Moat Area by C. L. Miller,

SNUPPS Civil Group Supervisor (Bechtel);

(c) Concrete Record of Repair-Grouting and Drypack
Inspection Report dated June 2, 1977, Unit 1 Reactor Cavity

Moat Blockout Elevation 1998'-5 3/4";

(d) Letters confirming telephone conversations

(1) BLUE 403 dated June 7, 1977

(2) BLUE 409 dated June 21, 1977

(3) BLUE 461 dated December 13, 1977;

(e) Letter BLUE 402 dated June 2, 1977;

(£) Stop Work Order No. 06, dated May 9, 1977;

(g) Telecon Report prepared by F. D. Field,
Manager-QA, Union Electric Co. of telecon with D. W. Hayes,

Chief-Projects Section, NRC-I&E/III, « ted May 10, 1977; and

(h) Telecon Report prepared by F. D. Field,
Manager-QA, Union Electric Co. of telecon with T. E. Vandel,

Reactor Inspector, NRC dated May 12, 1977.
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INTERROGATORY NO. 23, Summarize separately the content of
each document listed in answer to the preceding interrogatory.

ANSWER: Items (a) through (c¢) listed in response to
Interrogatory No. 22 have been produced in response to Document
Request Nos. 16, 17 and 18, respectively. The enclosures to
the letters listed as Item (d) contain summaries of telephone
conversations between representatives of Union Electric
Company, Bechtel Power Corp. and various other contractors.
Those portions of the telephone conversation summaries relating
to the concre e crack in the reactor cavity moat area are

excerpted and set forth below.

From the Enclosures to BLUE 403:

5-10-77 UE (W. 2vanut and P, Divijak)

UE informed Bechtel that a concrete crack had occurred in
the reactor cavity moat area in a circular pattern around
a small embedded beam. The crack was detected 6 to 12
inches from the circular M 4 x 13 beam shown on drawing
C-0L2911, Section F, and extended a circumferential
distance of 270°, It was theorized that the crack may
have been caused by the welding of the 1/4 inch liner
plate to the embedded beam. The extension of the crack
could not be determined without removing some line plate.

5-20-77 UE (D. Stecko and R. Lynch)

UE inquired about the progress of reports prepared by C.
Miller regarding the concrete crack in the reactor cavity
moat area...Bechtel will check C. Miller for status.

From the Enclosures to BLUE 409:

6-1-77 UE (W. 2Zvanut and R. Lynch)

UE inquired about Bechtel's report on the concrete crack
in the moat area of the reactor cavity... Bechtel informed
UE that... [(it] will be telecopied to UE and A. S. Martin
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in the morning of 6-2-77... Bechtel informed UE that NCR
2-0631-C~-A for the concrete crack was signed off "approved
as recommended” and telecopied to M. R. Hamby on 5-26-77.

6-3-77 UE (W. Zvanut, E. Swallow and R. Lynch)

Bechtel telecopied on 6-2-77 the report on the concrete
crack in the moat area of the reactcr cavity...

From the Enclosures to BLUE 4f1l:

11-14-77 UE (W. 2Zvanut and R. Lynch)

UE inquired if Bechtel could furnish duplicate slides or
8" x 10" prints of the concrete crack in the moat area of
the reactor cavity to satisfy an NRC request. If pos~-
sible, UE would likz four copies of 2 or 3 representative
photos to be given to D. Capone in Gaithersburg today.

11-14-77 UE (D. Stecko and R. Lynch)

In regard to UE's earlier inquiry concerning photos or
slides of the roncrete crack in the moat area of the
reactor cavity, Bechtel informed UE that they could not
locate either. However, Bechtel will contact A. Martin
at the jobsite to see if he still retained his slides.

11-16-77 UE (D, Stecko and R. Lynch)

Bechtel learned from A. Martin that he sent 8 original
slides of the mcat area crack to C. Proctor of UE on
6-7-77. A. Martin contacted C. Proctor on 11-15-77 about
locating these s.i1des. C. Proctor will search his files
and also check the company photographer who used the
originals for copies in June. D. Stecko will follow-up on
this in-house.
(e) Pechtel letter BLUE 402, 6-2-77 transmitting
Bechtel's trip report for inspecting the crack in the reactor

cavity moat area.

(f) Stop Work Order No. 6, dated May 9, 1977. Stops
work on erection and testing of all bottom liner plate and leak
chase in the reactor cavity moat area (l7-foot radius from

centerline of reactor).
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(g) Telecon report (5/10/77) Field to Hayes of the
NRC, reporting a possible significant deficiency regarding a

crack in the reactor cavity moat area.

(h) Telecon report F. Field to T. E. Vandel of the
NRC (5/12/77) rescinding the significant deficiency regarding

the crack in the reactor cavity moat area.

INTERROGATORY NO. 24. This interrogatory applies to the
following sentence in NRC Report No. 50-483/77-06, pp. 20-21:
"It was reported by licensee by telephone on May 10, 1977, . .
that an investigation had been initiated to determine the
safety related significance of the crack [in the reactor cavity
moat areal!" (emphasis added):

(a) State the names and titles of all persons
involved in the investigation here referred to;

(b) Summarize the result of the investigation here
referred to.

ANSWER. (a) (1) James A. Petsche - DIC Area Civil

Engineer;

(2) Clayton Miller - Bechtel Civil Group

Supervisor; and

(3) William Zvanut - UE Supervising Engineer.

(b) See document produced in response to document
request no. 17.
INTERROGATORY NO. 25. Describe in detail the repairs made
to the circumferential crack in the reactor cavity moat area,
as further described in NRC Report No. 50-483/77-06, pp. 20-21.

ANSWER. Repairs made on the circ mferential crack in the

Reactor Cavity moat area involved chipping the entire crack




extent to sound concrete, and filling up to the top surface of
the bottom flange of the embedded M4X13 with a flowable mixture
of a non-shrink grout. The remaining area of removed concrete
was replaced when the adjacent pour. 2C221808, was placed.
Dry-pack was used to repair the "tunnel-like" area at approxi-
mately 240° Azimuth which was chipped completely under the
embedded M4X13 to determine whether the crack proceeded under
the liner toward the Reactor Cavity. The section of liner
plate which was removed and its associated leak chases were
rewelded in accordance with a recommended welding sequence to
minimize any weld shrinkage and distortion of the liner plate.

INTERRUOGATORY NO. 26. 1Identify all documents which relate
to acceptance of the repair of the circumferential crack in the
reactor cavity moat area by quality control personnel.

ANSWER. (1) Nonconformance Report 2-0631-C-A. See
document produced in response to document request no. 16. (2)
Grouting and Drypack Inspection Report. See document produced
in response to document request no. i8. (3) DIC Compression
Destructive Testing Reports dated June 5, 1977 and June 9,
1977. (4) DIC Concrete Pour Package 2C221S08.

INTERROGATORY NO. 27. State the cause of the circumferen-
tial crack in the re?- »r cavity moat area.

ANSWER. The probable cause of the circumferential crack
in the reactor cavity moat area is discussed on Page 3 of the

document produced in response to Document request no. 17.

INTERROGATORY NO. 28, 1Identify all documents which
estab'ish a reporting standard for cracks in permanent concrete
at the Callaway Plant.




ANSWER. Construction Procedure - QCP-109 - Concrete

Placement, Grouting and Post Ponr,

INTERROGATORY NO. 29. Summarize the reporting standards
set forth in the documents listed in answer to the preceding
interrogatory.

ANSWER. See document produced in response to document
request no. 19.

INTERROGATORY NO. 30. How many recurrences of cracks, as
anticipated by NRC Report No. 50-483/78-01, page 20, have
occurred since the date of that report?

ANSWER. Pursuant to the reporting standards in QCP-109,
seventeen (17) cracks have been reported to DIC Engineeri=j
since the is ‘:ance of NRC Report Number 50-483/78-01.

INTERROGATORY NO. 31. Provide nonconformance report (NCR)
numbers for any crac“s counted in the answer to the preceding
interrogatory.

(a) Describe any procedures, modifications of
materials, modifications in design, implemented subsequent to
NRC Report No. 50-483/78-01, which are intended to detect,
lessen or eliminate the problem of concrete cracks at the

Callaway Plant.

(b) State the dates on which items listed in the
answer to paragraph (a) of this interrogatory were effectiva,

ANSWER. Of the seventeen (17) cracks reported in the
answer to interrogatory no. 30, three (3) have been addressed
on NCR's and are as follows: 2-1973-C; 2SN-2611-C; and
2SN-3593-C. Subsequent investigation revealed the other
fourteen (14) cracks to be not nonconforming pursuant to the

reporting standards in QCP-109.
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(a) There have been no procedural changes made
relating to NRC Report number 50-483/78-01. No modifications
of materials or modifications in design have been implemented

subsequent to NRC Report No. 50-483/78-01.

(b) Not applicable.

INTERROGATORY NO. 32. State separately for each reporta-
ble void repaired in the tendon access gallery ceiling its
depth, width, length, location and shape:

(a) at the time of initial discovery
(b) after the chipping operation.
ANSWER. (a) At the time of initial discovery of the

voids in che tendon gallery, it was not a requirement to

document the condition prior to chipping.

(b) Subsequent to form removal in the tendon access
gallery ceiling, nineteen (19) areas of honeycomb were
addressed and chipped to sound concrete. These areas with
respect to depth, width, length, location and shape were
documented on Nonconformance report 2-0856-C-A, being produced
in response to document request no. 31,

INTERROGATORY NO. 33. Regarding NRC Report No.
50-483/78-02, p. 4, and the statement that technical specifica-
tion C-103(Q) was revised to ~ “ferentiate major from minor

defects which require approv: rior to repair:

(a) summarize the differentiation between major and
minor defects, as established by the revision of C-103(Q);

(b) state whether major and minor concrete defects

were undifferentiated for purposes of repair approval prior to
the January 23, 1978 revision of C-103(Q).
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ANSWER. (a) The revision of Specification C-103(Q)
referenced on page 4 of NRC Report No. 50-483/78-02 divides
concrete defects into three classes. The first class, which is
described in Section 15.1 of the specification, includes minor
surface imperfections left by air bubbles as well as sand
streaks. These defects are cosmetic in nature and require no

repair.

The second class of defects, which is described
in Section 15.3, includes relatively small defects which are of
a size, nature and extent that can be repaired using the
preapproved procedures outlined in this section of the specifi-
cation. These defects are smaller in size than the defects
described in Section 15.2. Although repairs of these defects
are required and are documented by the constructor, they need

not be reported to the design engineer.

The third class of defects, which is described

in Section 15.2 of the specification, includes the following:

(1) Any void whose depth exceeds 1/3 the least

dimension of the beam, column, wall or slab.

(2) Any void where reinforcing bars are exposed
around their entire circumference for a length along the bar as
follows: (a) #7 bars and smaller - 6 inches; (b) Larger than #7

bars - 9 inches.
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(3) Any series of voids wherein the total
exposed area of any one reinforcing bar is twice that given in
(2) above.

The design engineer must approve the proposed
repair procedures for this third class of defects before the

constructor proceeds with the repairs.

(b) Prior to January 23, 1978, these classes of
concrete defects were undifferentiated for purposes of repair
approval.

INTERROGATORY NO. 34, State whether, in Union Electric's
opinion, the honeycombing in the base mat resulted, in whole or
in part, from the congestion of trumplate wall dowels, main
steel, rebar supports, or form ties, or any or all of these
singly or in combination, so that adequate vibration of the
concrete mat was hampered.

ANSWER. As stated in NCR 2-0856-C-A, page 2, under "Cause
of Nonconformance and Action to Prevent Recurrence®" and in the
Final Report toc Mr. J. G. Keppler, September 29, 1977, the
cause of the honeycombing was inadequate or insufficient
vibration. This inadequate or insufficient vibration was due
to the congested area over the tendon gallery; the mobility of
crews was hampered by the trumplates, wall dowels, main steel,
rebar supports, form ties, dense rebar matrix and the distance
from the pour point to the bottom of the 10-foot thick slab.

INTERROGATORY NO. 35. Are there any areas of the base mat
which are less marked than other areas by congestion as
described in the preceding interrogatory, and, if the answer is

affirmacive, describe the differences in congestion by specific
area,
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ANSWER. Yes. The base mat was placed continuously in
five (5) lifts, each approximately two feet in thickness. Of
the five lifts, the middle three (3) are the least congested,
being affected only by the shear ties, supports for the upper
layers of reinforcing steel, an occasional anchorage for the
NSSS supports and secondary shield walls and hooks on only a
limited number of horizontal reinforcing steel bars in the top

and bottom lifts.

Of the top and bottom lifts, the top lift is judged the
least congested, primarily due to the fact that it has con-
siderably less reinforcing steel than the bottom lift. Within
the bottom lift, the area between the reactor cavity and the
tendon gallery is the least congested, again because less
reinforcing steel is required in this area. Comparing the area
surrounding the reactor cavity and the area above the tendon
gallery, the latter is judged the more difficult to con-
solidate, and on that basis is considered more congested. Both
areas have five (5) layers of reinforcing steel, with the first
four (4) layers being similar at both locations. Although the
fifth layer of reinforcing steel is more concentrated near the
reactor cavity, the spacing of reinforcing bars in this area
allcwed proper insertion of consolidation equipment and
satisfies the ACI spacing requirements. The terdon gallery is
considered more congested because of the presence of thick
embedded plates, between the bottom surface and the reinforcing

steel, and the trumpets attached to the embedded plates.
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INTERROGATORY NO. 36. State Union Electric's conclusion
as to the cause of honeycombing in the tendon access gallery
concrete, attributing relative weight and pronbability to each
cause if more than one cause is named. Also state:

(a) What actions were taken by Union Electric
subsequent to NCR 2-0856-C-A to prevent the recurrence of voids
in concrete such as those in the tendon access gallery, as
described in NCR 2-0856-C-A;

(b) Whether Union Electric believes the preventive
actions described in the answer to paragraph (a) of this
interrogatory are adequate;

(c) The basis for Union Electric's conclusion as to
the adequacy of preventive actions named in the answer to
paragraph (a) of this interrogatory.

ANSWER. The honeycombing in the tendon access gallery
concrete wa= caused Ly insufficient vibration of the toe of the
first 1lift of councrete due to the congestion directly over the
tendon access gallery. Mobility of the vibrator crews was
hampered by the trumplates, wall dowels, main steel, rebar

supports and form ties.

(a) Training sessions were given, on site, to all
concrete placing crews. A training film was made in order to
illustrate the proper methods to be used in the consolidation
of concrete. 1In addition, in other highly congested areas,
Daniel International Corporation requested, and received
permission, to use a higher slump concrete to facilitate

placament.

(b) Yes.

(c) The preventive actions stated in answer to
paragraph (a) were adequate due to a lack of similar

occurrences attributable to tnis same specific cause.
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INTERROGATORY NO. 37. How often is vibrator frequency
checked during concrete placements at the Callaway Plant?

ANSWER. Vibrator frequencies are checked and documented
prior to use on each concrete placement and more often if
determined to be necessary by the DIC Quality Control concrete
placement inspector.

INTERROGATORY NO. 38. How often is vibrator frequency
checked during concrete placements when vibrators are used
continuously in concrete placement extending beyond one
twelve-hour shift?

ANSWER. All vibratory units are checked and documented
prior to each concrete placement, and periodically during the
placement at the DIC Quality Control Inspectors' discretion, to
verify that they are working properly. No specific time frame
exists at Callaway for periodic in-process checks, with the
exception of the Reactor base mat. These vibrators were
checked and documented every twelve (12) hours.

INTERROGATORY NO. 39. Have technical specifications,
quality control procedures or work control procedures relating
to the checking of vibrator frequency been changed or modified
during construction at Callaway Unit 1, and, if the answer is
affirmative, sta:e:

(a) the nature of the change or modification;

(b) the reason for the change or modification;

(c) the effective date of the change or modifica-
tion;

(d) identify the document(s) effecting the change or
modification.

ANSWER. Yes. Quality Control Procedures have been

modified during construction at Callaway Unit 1.
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(a) Modifications to Construction Procedure QCP-109
were made in direct proportion to the existing construction
schedule and the number of concrete placements. The first
progression was to upgrade the frequency of vibrator
checks/documentation from monthly to bi-monthly. This
modification was effective January 7, 1977 by revision 5 to
QCP-109, paragraph 4.5.12. Revision ¢ to QCP-109, dated March
11, 1977, added the requirement of minimum frequency stated in
vibrations per minute; ACI 309-72 table 5.1.4. As a measure to
increase control, ACI 309-72, paragraph 15.3 was incorporated
in revision 8 on August 3, 1977, requiring vibrator oscilla-
tions be checked prior to each placement and documented for
each safety related concrete pour. The final addition subse-
quent to the above, was revision 12 dated July 17, 1978. This
incorporated the documentation of spare vibrator osciallations

on the existing Procedural form.

(b) The Quality Control Procedure QCP-1(9 was in
each case upgraded to incorporate more control as the construc-

tion work load increased.

(c) See answer to interrogatory no. 39(a).

(d) QCP-109.

INTEKROGATORY NO. 40. Is Union Electric aware of any cold
joining (improper bonding) in the concrete of the reactor base
mat due to the drying (setting up) of concrete in certain areas
before additional concrete¢e was poured on top? If so, provide
the following information:




(a) State how it was discovered;

(b) State the number of areas and describe the
location of each such area.

(c) Does such a condition affect the strength of the
concrete and, if so, describe how the strength is affected.

(d) 1Identify the documen*(s) which refer, in whole
or part, to such conditions.

ANSWER. No.

(a) Not applicable.

(b) Not applicable.

(c) Not applicable.

(d) Not applicable.

INTERROGATORY NO. 41. The following interrogatory applies
to the following sentence in NRC Report No. 50-4831 77-07, p.
4: "WP-109. . . does not identify either 'vibration', 'consol-
idation', or 'densification,' clarification of the procedureal
requirements is required.”

(a) State the implications for safety and quality
assurance in the lack of clarification of procedural
requirements as herein referred to;

(b) State whether the clarification herein referred
to has been provided;

(¢) Summarize separately the nature of each clarifi-
cation which has been prcvided for vibration, consolidation,
and/or densification, respectively;

(d) Identify the documents containing the clarifica-
tion referred to in the answer to the preceding paragraph of
this interrogatory, and the effective date of each clarifica-
tion.

ANSWER. It is assumed in the answer given that the NRC
document referred to is Report #50-483/77-07, not #50-4831

77-070
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(a) Procedural controls were in existence in WP-109,
Revision 6, at the time NRC Report No. 50-483/77-06, page 3,
identified this item. WP-109, Revision 6, incorporated by
reference Section 9 and Section 10 ¢ Bechtel Specification
10406-C103(Q) (Technical Specification for Forming, Placirng,
Finishing and Curing Concrete). This incorporation by
reference adequately implemented the specification requirements
and was therefore in accordance with 10 C.F.R. 50, Appendix B,

Criteria V.
(b) Yes.

(c¢c) The clarification provicded was the adding of the
word “"vibration" or “"consolidation® in the section that
referenced Bechtel Technical Specification 10466-Cl03(Q). 1In
Daniel International WP-109, this was done by adding a Note to
Section 4.2.3. 1In Daniel International QCP-109, this was done
by stating "verify concrete is thoroughly consolidated by
suitable means during placement... as per Reference 2.13 (ACI
309 - Recommended Practice for Consolidation of Concrete) and

Reference 2.9 (Bechtel Specification 10466-C103(Q))".

(d) Clarification is contained in the following

documents:

(1) Daniel International Corporation WP-109;
10/24/80: Procedure for Concrete .iacement, Grouting and
Post-Pour, prepared by Daniel International Corporation Civil

Engineering Department.
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(2) Daniel International Corporation QCP-109;
3/4/81: Procedure for Insvection of Concrete Placement,
Grouting and Post-Pour, prepared by Daniel International

Corporation Quality Control (Civil) Department.

Note: Dates given above are dates of current
revisions. The effective date of the clarification, as stated
in NRC Report No. 50-483/77-09, p.3 is 11/3/77 for wWP-109,
Revision 7, and 11/7/77 for QCP-109, Revision 9.

INTERROGATORY NO. 42, Did repairs of the honeycombing in
the tendon access gallery conform to the repair procedure
suggested by Daniel International, as described in NCR

2-0856-C-A, and if the answer is negative:

(a) State the nature of deviations from the sugges-
ted procedure;

«b) State the reason(s) for deviations from th:
suggested procedure;

(c) 1Identify all documents relating to repairs and
summarize their contents.

ANSWER. The Bechtel-approved repair procedure for the
tendon access gallery varied from the repair procedure suggas-
ted by DIC in some instances.

(a) See NCR 2-0856-C-A, produced in response to
document request no. 31, "Comments on Daniel Intl. NCR

2-856-C-A."

(b) Due to the uniqueness of this repair (overhead

pressure grouting) Bechtel imposed supplementary requirements.

(c) The documents that relate to repairs are as

follows:
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(1) NCR 2-0856-C-A, produced in response to

document request no. 31.

(2) WIE No. 77401, produced in response to

document request no. 32.

(3) Grout Placement Cards for Pours $#2C221z07
(9-26-78), 2C221207-C (9-28-78), 2C221207-1 (9-29-78) and
Drypack Placement Card for 2C221Z07-B (12-7-78); placed on
dates shown in parentheses; these are the documents required by
Procedure in order to place safety-related concrete, grout, or

drypack.

(4) PCE-488; 5/12/77; Describes the types of
repair necessary in the Tendon Access Gallery and the methods
to be used in their repair; prepared by W. H. Bunt, Project

Civil Engineer.

(5) PCE-531; 6/21/77; Request that repairs
greater than 6" lcep or where the chipped portion extends past
the back of the trumplate be delayed, prepared by W. H. Bunt,
Project Civil Engineer.

INTERROGATORY NO. 43. Regaraing NRC Report No.
50-483/77-06, p. 22, state whether repair of the honeycombing
therein referred to was hampered LDy limited mobility of work
crews due to the trumplate wall dowels, the main steel, rebar
supports and form ties.

ANSWER. Trumplates, wall dowels, the main steel, rebar

supports and form ties did not hamper the mobility of work




crews making the repairs to the honeycombing referred to in NRC
Report No. 50-483/77-06, p. 22.

INTERROGATORY NO. 44. If the answer to the preceding
interrogatory is in the negative, describe the repair proce-
dures utilized and the reason(s) why work crew and equipment
mobility was not an impediment in these repairs.

ANSWER. The repair procedure utilized is as outlined in
the Bechtel approved disposition to Nonconformance Report
2-0856-C-A. Mobility of work crews and equipment was not a
factor in the repair of the honeycombing as the repair of the
honeycombing took place from the Tendon Access Gallery. The
trumplates, wall dowels, main steel, rebar supports and form
ties are embedded in the concrete wihich forms the ceiling above
the Tendon Access Gallery.

INTERROGATORY NO. 45. Regarding the reference to a
"chipping operation®" in NRC Report No. 59-483/77-06, p. 22,
describe the chipping operation in the tendon access gallery,
the chipping tool(s) used and the reason why "minor rebar
damage" resulted from the operation.

ANSWER. The “"chipping operation® referred to in NRC
Report No. 59-483/77-06, p. 22 is a normal construction method
used to remove unsound concrete. The chipping operation
involves the use of a chipping hammer, which is a steel chisel
driven by compressed air. The chipping hammer is rct able to
be precisely controlled such that "minor rebar damace® (i.e.,
nicks) can occur when the bit of the chipping hammer contacts
the reinforcing steel. Often a piece of concrete will fracture

and immediately expose the embedded rebar with the bit of the

chipping hammer in close proximity to the reinforcing steel.
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INTERROGATORY NO. 46. Regarding the statement in NRC
Report No. 50-483/77-07, p. 1, that “"dry-pack grout was not
being tested as required. . . because. . . Specification C-191.
failed to include such a test," state whether the untestea dry-
pack grout herein referred to, or the repairs involving this
grout, have been tested subsequent to NRC Report No.
50-483/77-07.

ANSWER. Neither were tested subsequent to NRC Report No.
50-483/77-07.

INTERROGATORY NO. 47. If the answer to the preceding
interrogatory is in the affirmative, identify all documents
which refer to test of the dry-pack grout, and summarize
separately the contents of each such document. If the answer
is in the negative, state the reason why no tests have been
performed.

ANSWER. The drypacks referred to in the preceding
interrogatory were identified as nonconforming on
Nonconformance Report No. 2-1176-C-A. Bechtel Power
Corporation, in the approved disposition of Nonconformance
Report No. 2-1176-C-A did not require any testinj to be
performed, as the subject repairs were deemed to be
structurally insignificant.

INTERROGATORY NO. 48, Does Union Electric believe that
after repairs of voids in the tendon access gallery, the
condition of the base slab has no adverse safety implications?

ANSWER. Yes.

INTERROGATORY NO. 49, State the bases for Union
Electric's conclusion as to the preceding interrogatory.

ANSWER. The repair of the voids in the tendon access

gallery results in a condition at the rena‘~ed areas which is

at least as good as the original design requirement ais is
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the result of (1) using material for repair which equalled or
exceeded the quality and strength requirements of the original
design and (2) utilizing procedures that provide for proper
placement and bonding. Although all the defective areas were
found by visual observations, soniscope methods were employed
on a large sample of additional trumplates to provide added
assurance that hidden defects were not a concern.

INTERROGATORY NO. 50. Explain if the word "trumplate® as
used in NRC Report 50-483/77-06, p. 21 is synonymous with
"bearing plate" as used in Figure 3.8-15 FSAR-SNUPPS. If not,
define "trumplate."®

ANSWER. The word “"trumplate"” refers to the combined
trumpet and bearing plate which are welded together tu form a
unit.

INTERROGATORY NO. 51. State the tensile force in the
vertical tendons of the Reactor Building:

(a) Under normal operating conditions;

(b) Under the 60 psig "design accident pressure
load" condition.

ANSWER. (a) and (b) The tensile force in the vertical
tendons of the Reactor Building under normal operating condi-
tions is essentially the same as the tensile force under the 60
psig "design accident pressure load" conditions.

Pressurization of the containment results in a small growth of
the containment due to expansion. The increase of force in the
tendons due to this growth is insignificant and therefore not

calculated.
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The tensile force in the tendons varies along the length
of the tendon due to friction forces and varies with time due
to prestressing losses such as elastic shortening of the
concrete, shrinkage and creep of the concrete, and relaxation
of the prestressing steel. The minimum force is at least
971,000 pounds and occurs at the apex of the dome. The force
at the anchotages after stressing is at least 1,401,000 pounds

and no greater than 1,601,000 pounds.

INTERROGATORY NO. 52, State the compression stress in the
concrete above the bearing trumplates in the ceiling of the
tendon access gallery:

(a) Under normal operating conditions;

(b) Under the 60 psig "design accident pressure
load® condition.

ANSWER. (a) and (b) Adequacy of bearing plates and
concrete to resist the bearing pressure is verified by testing.

Bearing plates are tested to a load equal to the guaranteed

ultimate tensile strength of the tendon, or approximately

2,000,000 pounds.

INTERROGATORY NO. 53. Regarding the report on the
soniscopic study of the base slab by Wiss, Janey, Estner and
Associates, Inc., dated August 1, 1977, state the following:

(a) The identity of the NRC inspector, referred to
on page 13 of NRC Report #50-843/77-07, who inspected this
report.

(b) The manufacturer, model number and specifica-
tions of the soniscope instrument;

(c) The minimum volume of a detectable air void, and
the maximum depth in concrete at which a void is detectable;

(d) The qualifications and training of the personnel
operating the device;




(e) Whether the transducer frequency utilized was
the optimal for detecting the size voids anticipated. If the
answer is in the affirmative, explain the basis for the answer.

(f) Whether the technique is capable of detecting an
air void directly underneath a shalliower void.

(g) Whether the soniscope instrument was used in the
tendon access gallery or on the mat floor above the gallery.

(h) At what other specific locations of the base mat
soniscope testing wes performed.

ANSWER. (a) A. A. Verela.

(b) Manufacturer - James V-Scope; Model - C-4960;

Specifications - see Table 53(b), attacnhed hereto.

(c) While it is not possible to define a minimum
detectable void volume nor a maximum depth in concrete at which
a void is detectable, the manufacturer of the particular
soniscope used at Callaway estimates that the minimum detecta-
ble void size on a 50 foot path length would be approximately a
24 inch diameter plane, and an 8 inch diameter plane on a 5 to

10 foot path length.
(d) See Attachment 53(d) (5 pages), attached hereto.

(e) The transducer frequency utilized was considered
optimal for the interrelated requirements of detecting small
voids while maintaining adequate signal quality during sonis-
cope work on a thick cor~rete structure. Based upon observa-
tion of the voius 1n the tendon zccess gallery, the transducer
frequenc y utilizied was deemed appropriate for detection of

voids the size of those anticipated.
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(£) Yes.

(g) Soniscope instrument was used in the tendon

access gallery and on the base mat floor.

(h) Soniscope testing was also performed on the
outside edge of the base mat.

INTERROGATORY NO. 54, State separately for each void or
imperfection which has occurred in the Reactor Building dome,
including but not necessarily limited to the seven areas of
imperfection referred to in NRC Report No. 50-483/80-30, PP.
3-4, the depth, width, length, location and shape of each such
imperfection.

ANSWER. A total of fourteen (14) voids and/or imperfec-
tions on the reactor dome are documented. The following is a
breakdown of the above, giving Nonconfsrmance Report numbers

and attachments stating depth, width, length, location and

shape of each imperfection.

(a) NCR's 25N-3155-C, 2SN-3406-C and 2SN-3433-C.
These imperfections are the seven (7) listed on NRC Report No.
50-483/80-30 pp. 3-4. Sheets 5 of 7 and 6 of 7 show additional
chipping (per G. Goddard - Bechtel) after NRC disposition

approval.

(b)Y NCR's 2SN-3630-C and 2SN-3652-C. Seven (7)

total.

(c) This sketch shows the plan view for location

reference of the fourteen (14) imperfections.
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These documents will be produced at the same time and
place as Applicant's document production.

INTERROGATORY NO. 55. State whether, in the opinion of
Union Electric, the imperfections and voids in the concrete of
the dome, described in NRC Report 50-483/80-30, pp. 3-4, are
attributable to the same cause(s) as the voids in the base mat.

ANSWER. They are not.

INTERROGATORY NO. 56. State the bases for ' he conclusion
in the preceding interrogatory.

ANSWER. The causes for the honeycombing in the base mat
are stated in the response to interrogatory no. 34. The
imperfections in the concrete dome were caused by intermittent,
sporadic subsidence of the concrete during construction as a
result of the concrete "boiling over® vrior placements of
concrete and to localized occurrences of unconsolidation in
difficult to consolidate areas. The term "boiling over" refers
to the downward movement of the concrete over the edge of the
previous, lower placement of concrete due to the combined
action of gravity and vibration of the concrete above. Of the
two causes of the imperfections, the major cause is attributed
to subsidence. The occurrence of localized unconsolidation is
only incidental to the imperfections. Also, the dome pour did
not contain the congested areas that were experienced in the
pouring of the base mat.

INTERROGATORY NO. 57. State Union Electric's conclusion
as to the cause(s) of honeycombing in the Reactor Builéing dome
described in NRC Report No. 50-483/80-30, pp. 3-4, attibuting

(sic) relative weight and probability tc each cause if more
than one cause is named.
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ANSWEP. The referenced NRC Report makes no reference to
honeycombing in the Reactor Building dome. The report refers
to concrete imperfections and unsound material. See response
to interrogatory no. 56,

INTERROGATORY NO. 58, What is the basis in NCR 2SN-2790-C
for specifying the imperfections in the concrete of the dome
unreportable?

ANSWER. It is assumed chat “"unreportable® is used in this
interrogatory to mean not reportable to the NRC under the
criteria outlined in 10 C.F.R. 50.55(e). The areas of concrete
imperfections identified in Nonconformance Report 2SN-2790~C
were discovered upon removal of temporary, partially embedded
material which was used to support formwork and equipment for
the pour. The cause of these areas was thought to be

inadequate consolidation due to limited accessability for

vibration, which in combination with the extent of the imper-

fections identified at the time, did not represent a condition
which was deemed revort:zble as defined by 10 C.F.R. 50.55(e).

INTERROGATORY NC. 59. Identify the desian specifications
governing the thickness of the exterior wells of Callaway Unit
1l Reactor Building dome.

ANSWER. The thickness of the exterio: ' walls of the
Callaway Unit 1 containment is determined by the design
requirements included in BC-TOP-5-A, Revision 3, dated February
1975, including the documents referenced therein.

INTERROGATORY NO. 60. How thick are the exterior walls of

the dome according to the design specifications listed in the
answer to the preceding interrogatory.
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ANSWER. Hemispherical Dome -~ 3'-0%;
Cylindrical Shell ~- 4'-0",

INTERROGATORY NO. 61. In the opinion of Union E_actric,
how extensive can honeycombing be before the integrity of the
containment building dome of Callaway Unit 1 is compromised?

ANSWER. The effect of honeycombing on the dome depends
upon its location with respect to both meridional and vertical
azimuth, its depth within the section, the shape of the
honeycombed area and the intensity of the honeycombing.
Considering the possible number of situations which could occur
within each of these parameters and the muitiplicity of
parameters involved makes such :a analysis impractical and
unrealistic. No situation regarding honeycombing has been
found on the dome to suggest a need for such analysis.

INTERROGATORY NO. 62. This interrogatory pertains to the
following sentence in NRC Report No. 50-483/80-30, p. 4:
"[L]icensee personnel attributed the occurrence of the imper-
fections to the complex nature of those portions of the dome
slab where the imperfections had occurred™. (emphasis added).
State separately for each portion of the dome where an imper-

fection occurred the nature of the "complexity" here referred
to.

ANSWER. The complexities referred to on pags 4 of NRC
Report 50-483/80-30 were the result of the extensive system of
walkways and supports for concrete conv-yance equipment
required to distribute concretz over an area with the charac-

teristics of the Reactor Dome.

Of the four areas referred to in this interrogatory which

appeared to be unconsolidated concrete, these complexities were
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thought to be partial obstruction - walkways for three of the
areas and conveyor tower support legs for the fourth area.
INTERROGATORY NO. 63. Why have actions taken by Union
Electric subsequent to the discovery of voids in the tendon
access gallery, and designed to prevent recurrence of voids in
concrete, proved inadequate to prevent voids in the dome?
ANSWER: The identified cause of the "voids"™ in the dome
was entirely different from the cause of the "voids" in the
tendon access gallery ceiling. The voids in the dome were not
and could not have been prevented by the action to prevent
recurrence prescribed for the tendon access gallery.
INTERROGATORY NO. 64. State any ar? all reasons Union
Electric har to believe that imperfections in the concrete of
the dome are limited to areas identifiaed in NRC Report No.
50-483/80-30, pp. 3-4, anc identify all documents and tests
which form a basis for this conclusion.
ANSWER. The imperfections in the concrete of the dome are

not necessarily limited to the areas identified in NRC Report

No. 50-483/80-30, pp. 3-4. The Final Report of Containment

Dome Concrete Imperfections at Callaway Unit 1 (presently

undergoing further revision and incorporation of additional
data) demonstrates that although the imperfections may occur
sporadically at other locations, they are of a minor nature and
do not impair the structural integrity of the dome concrete.
See document produced in respons2 to document request no. 38,

INTERROGATORY NO. 65. By what testing methods did Union
Electric determine the extent of imperfections in the concrete
of the dome.

ANSWER. ~“he extent of imperfections in the dome concrete

was determined by personal observation and inspection,
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seslective excavation of concrete, boroscopic examination,

microseismic examination, and nuclear densometer testing.

INTERROGATORY NO. 66, State whether ice was used in lieu
of water in the Reactor Building dome concrete mix. If so,
provide the following additional information:

(a) Explain why ice was used;

(b) Describe how ice was used;

(c) State the duration of the pour;

(d) State during which hours ice was used.

(e) State whether the use of ice in lieu of water in
concrete mix violates any procedures, regulations, or
requirements applicable to construction at Callaway Unit 1?

(f) Identify all procedures, regulations, or
requirements which form a basis for the answer to paragraph (e)
of this interrogatory, and summarize separately the content of
each item listed.

ANSWER. Yes.
(a) Ice was used as required to reduce concrete

temperatures to those required by section C paragraph 10.1.12.

Bechtel technical specification 10466-C-101.

(b) Ice was batched with the other ingredients at

the batch plant when the concrete was mixed.

(c) The pour lasted approximately 20 hours.

(d) Ice was used during the entire pour, or from

22:17 hours on 07-21-80 to 18:10 hours on 07-22-80.

(e) It does not.

-4 7=



(£) (1) 10466-C-101 (Q); 09-27-79; Technical
Specification for contrac: for providing onsite batch } .ant and
standarized Nuclear Unit Power Plant System (SNUPPS); section
10.1.2 Hot Weather concreting describes methods to be used when
plicing concrete in hot weather and allowable concrete tempera-

tures; prepared by the Bechtel Corporation.

(2) 10466-C-103 (Q) produced in response to

document request no. 22.

(3) ACI 305-72: 1972; Recommended Practice for
Hot Weather Curing; ACI Publication defining Hot Weather, the
effects of Hct Weather on concrete, and the steps necessary to
produce Quality Concrete in periods of Hot Weather; prepared by

American Concrete Institute (ACI) Committee 305,

(4) DIC Work Procedure WP-109; 10-24-80;
Concrete Placement, Grouting and Post-Pour; Daniel Work
Procedures that outlines, in section 4.0 the steps to be taken
during Hot Weather concreting; prepared by DIi7T Civil
Engineering lepartment.

INTERROGATORY NO. 67. This interrogatory applies to the

following sentence in NRC Report No. 50-483/80-30, p. 5: "The
licensee has committed to and undertaken actions to address the

reactor dome concrete imperfection issue." (emphasis added).

(a) State separately the nature of each action
referred to;

(b) State the date of each action undertaken or
anticipated;

(c) State the extent to which each action listed in

the answer to paragraph (a) of this interrogatory has resolved
the dome concrete imperfection issue.
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ANSWER. (a) and (b)

(1) Visual inspecticns of the eacavated areas
by Bechtel personnel from the Gaithersbura, Maryland office.

(12/10/80 and 12/17/80).

(2) Interviews by Bechtel personnel from the
Gaithersburg, Maryland office with the constrv tor's field
engineers, a quality control inspector, the concrete superin-
tendent and numerous craftsmen involved. (12/10/8) and

12/17/80).

(3) A study of the videotape of the dome

placement. (12/10/80 and 12/17/80).

(4) Nuclear Density Meter Testing. (12/30/80
to 1/15/81).

(5) Boroscopic holes. (12/30/80 to 1/15/81).

(6) Microseismic Testing. (1/22/81 to 2/12/81).

(7) Excavation of two (2) test areas.

(2/21/81).

(c) See documents produced in response to document

request no. 38,

INTERROGATORY NO. 68, Regarding NRC Report No.
50-483/80-27, p. 21, state the cause of "flaking®™ on a concrete
repair therein referred to.
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ANSWER. The "flaking" of the concrete repair reterred to
in NRC Report No. 50-433/80-27, p. 21 was caused by the
overlapping of a cosmetic repair ontc the adjacent sound
concrete., Since the adjacent sound concrete did not receive or
require surface preparation and the overlapping portion was
extremely thin, no bonding occurred between the surface of the
sound concrete and the overflow from the repairs.

INTERROGATORY NO. 69. State whether the matter of flaking
concrete, referred to in the preceding interrngatory, has been
closed by subsequent inspection, and if the answer is affirma-
tive, identify and state the number of the closing Nuclear
Regulatory Commission Report.

ANSWER. To the best of Applicant's knowledge it has not

been closed.

INTERROGATORY NO. 70. 1Identify by number, date and
relevant pages all documents which pertain, in whole or in
part, to nonconformance with concrete cover requirements
through the fifth lift of the Reactor Building and as to each
report listed, further state:

(a) the nature of the nonconformance;
(b) the location of the nonconformance;

(c) the date on which conformance was achieved or
explain other disposition of the nonconformance;

(d) identify documents which verify conformance.
ANSWER. See NCR 2-2055-C-A and NCR 2SN-2007-C produced in
response to document request nos. 46 and 47. NCR 2-0971-C-A,
NCR 2-2229-C-A and NCR 2-2879-C-A are also being provided in
response to this interrogatory and will be produced at the same

time and place as Applicant's document production.
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INTERROGATORY NO. 71. State the date on which Union
Electric first communicated with the NRC Staff regarding the
NRC interpretation of concrete cover requirements with regard
to the Reactor Building wall at Callaway Unit 1, and further
describe in detail the communication.

ANSWER. On January 5, 1978, the NRC was conducting a
special, announced investigation into allegations regarding,
among other things, improper concrete cover for reinforcement.

Concrete cover requirements were interpreted differently by the

NRC and Union Electric and its contractors.

The NRC made a verbal request that Union Electric chip two

areas down to the depth of the minimum required concrete cover

for the areas, to verify that adequate concrete cover is pres-

ent.

Union Electric believed there was no legitimate reason for
the chipping, and stated that no action would be taken without
a formal written request from the NRC. Since the issue was not
of safety significance, Union Electric was advised that a

written request for the chipping would not be made.

INTERROGATORY NO. 72. This interrogatory pertains to the
following sentence in NRC Report 50-483/77-11, p. 4: “[At 340
degrees azimuth of the third lift of the Reactor Building]
concrete cover was less than that required by NRC inter-
pretation of the concrete cover requirements, but within the
concrete cover requirements as interpreted by the licensee and
contractors." (emphasis added):

(a) Describe the relationship and location of the
reinforcing steel and concrete cover in dispute;

(b) 1Identify all documents setting forth the
“concrete cover requirements® referred to in the above sen-
tence, and summarize separately the contents of each document;




(c) Identify all documents setting forth the NRC's
interpretation of the concrete cover requirements referred to
in the above sentence, and summarize separately the contents of
each document;

(d) Identify all documents setting forth the
licensee's and contractors' interpretation of the
above-mentioned concrete cover requirements, and summarize
separately the contents of each document.

ANSWER. (a) The design location of the reinforcing steel
and concrete cover are shown in Figure 72(a) sheets 1 and 2
attached hereto. These figures show the relationship between

the outside face reinforcing steeli and the cover.

(b) The concrete cover requirements for construction
purposes are given in Bechtel Specification No. 10466-Cl112(Q),

Revision 9, and ACI 318-71.

(c) The NRC's interpretation of the concrete cover
requirements is given in the meeting minutes attached to NRC

Report No. 50-483/78-01.

(d) The documents setting forth the licensee's and
contractors' interpretation of concrete cover requirements are
given in the meeting minutes attached to NRC Report No.
50-483/78-01 (produced in response to document request nc. 41),
and in Enclosure B to BLSE 5526. A summary of the technical
content of Enclosure B to BLSE 5526 will be produced at the
same time and place as Applicant's document production.

INTERROGATORY NO. 73. Regarding the conflict between the
NRC's interpretation of concrete cover requirements at 340
degrees azimuth and the licensee/contractors' interpretation,

as indicated in NRC Report No. 50-483/77-11, p. 4, state which
interpretation prevailed at 340 degrees azimuth.
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ANSWER The interpretation of the licensee and
contractors prevailed at azimuth 340 degrees on the fourth
1ift.

INTERROGATORY NO. 74, This interrogatory applies to the
following sentence in NRC Report 50-483/77-11, p. 4: "This
matter [of concrete cover requirements] will be resolved by the
sixth lift of the reactor containment wall." State:

(a) The estimated additional construction costs
which would have been incurred in adhering to the NRC inter-
pretation of maximum and minimum concrete cover requirements
starting with the third lift had such adherence been required
as of the date of NRC Report No. 50-483/77-11;

(b} The repair process which would have been
involved in adhering to the NRC interpretation of concrete
cover requirements starting with the third lift, had such
adherence been required as of the date of NRC Report No.
50-483/77-11;

(c) The estimated additional construction costs
which would .ave been incurred in changing the first and second
lifts to conform to the NRC interpretation.

ANSWER. (a) The cost of adhering to the NRC inter-
pretation of minimum and maximum concrete cover starting with

the third lift has not been estimated.

(b) On February 24, 1978, which was the date of NRC
Report No. 50-483/77-11, both the third and fourth lifts of the
Callaway Unit #1 Reactor Building exterior walls had been
placed. Further, it is assumed that "starting with the third
lift" means at the bottom of the third 1lift as "By the sixth
lift" meant by the bottom of the sixth lift in NRC Report No.
50-483/77-11, p. 4. To attain a 2" absolute minimum cover for
the third lift, it would have been necessary to remove concrete

and rework reinforcing steel in the preceding lift.
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(c) The additional cost of adhering to the NRC
interpretation has not been estimated.

INTERROGATORY NO. 75. This interrogatory applies to the
following sentence in NRC Report 50-483/77-11, p. 10: “Bechtel
Power Corporation personnel repeated that their interpretation
of the cover requirements was that the two-inch cover require-
ment can be reduced to an absolute minimum of an inch and one
third per a provision of the specifications which allows
reduction of the specified cover by one-third". (emphasis
added):

(a) Identify the provision which allows reduction of
the specified cover by one-third, and summarize i’s contents;

(b) State whether Union Electric believes the
one-third reduction can be utili.ed without adverse safety
implications, and che basis for Union Electric's belief.

ANSWER. (a) The one-third reduction in concrete cover
was given by Secticn 7.10 of Bechtel Specification No.
10466-C112(Q), Revision 9, which referenced ACI 318-71 Section
7.3.2. See Section 7.10 of Revision 10 of Bechtel
Specification No. 10466-C-112(Q) produced in response to

document request no. 45 which did not change from Revision 9.

(b) Union Electric does believe that the one- third
reduction can be utilized without adverse safety implications.
In reinforced concrete members the concrete cover for reinfor-
cing steel serves two specific purposes: (1) to protect the
steel from corrosion in an adverse environment; 2nd (2) to
provide adequate bond for rebar development. Corrosion
protection over a long period of time is provided by con-
trolling cracking through the concrete cover. Crack control is

within the scope of ACI Committee 224, which has stated "the
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:racking mechanism in two-way action slabs a~d plates is
controlled primarily by the steel stress level and the spacing
of the reinforcement in the two perpendicular directions and

only to a small extent by the magnitude of the concrete cover."

The reduced cover actually serves to reduce the
potential crack width, according to the findings of ACI
Committee 224, Control of Cracking in Concrete Structures - ACI

Committee 224 Report, ACI Journal, Decemhsr, 1972,

The second c¢nnsideration in regard to concrete cover
is to assure that the reinforcing steel nea. he surface has
sufficient cover so as not to reduce the load-carrying capacity
of the reinforcing steel. A discussion of this subject was
presented in the ACI Journal, Orangun, 0.C. Jirsa, J.0., Brown,

J.E. ACI Journal March, 1977. The empirical expressions

formulated from that work, together with the appropriate rebar
spacing and development lengths provided in the shell, show
that the minimum concrete cover is acceptable,

INTERROGATORY NO. 76. Provide identifying information
regarding "a draft Code case" involving the matter of concrete
cover, as referred to on page 10 of NRC Report No.
50~483/77-11; and state whether the Code change under consider-
ation was implemented.

ANSWER. The “"draft code case" referenced apparently
pertains to a guestion submitted by Brown & Root, Inc. to the
ACI/ASME Code Committee in a letter dated June 22, 1976. A

draft response was prepared by a working group committee and
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was in the possession of the NRC on January 23, 1978,

Applicant has been unable to confirm that Brown & Root has
since received a reply. Code Interpretation III - 2-77-13,
responds to a similar question. This interpretation was issued
by ASME on October 21, 1977 and published in September, 1978,
No code change has yet been implemented.

INTERROGATORY NO. 77. This interrogatory applies to the
following sentence in NRC Report No. 50-483/77-11, p. 11l: "[A]
two-inch minimum concrete cover will be required for the sixth
and subsequent lifts, utilizing the fifth lift as a transition
area." Explain what is meant by utilizing the fifth lift as a
transition area.

ANSWER. "Utilizing the fifth lift as a transition area"
as stated in NRC Report No. 50-483/77-11, p. 11 means the
reinforcing steel in the fifth lift would be gradually sloped
radially inward toward the center of the containment building
to allow an absolute minimum concrete cover of two inches (2")
by the bottom of the sixth lift.

INTERROGATORY NO, 78, NRC Report No. 50-483/77-11,
indicates that "Union Electric is evaluating®" the requirement
that the company comply with concrete cover requiremente at the

sixth and subsequent lifts:

(a) State the outcome of Union Electric's eval-
uation;

(b) Identify documents which pertain to Union
Electric's evaluation, and summarize separately the contents of
each document,

ANSWER. (a) Compliance with the NRC's interpretation of
the concrete cover requirements was agreed to by Union Electric

starting at the sixth lift. Design documents were revised to

reflect this decision.
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(b) DLCC 2551 dated February 24, 1978, Summary:
The conclusion to that evaluation was that it is possible to
maintain two inches of cover in the shell starting with sixth
lift,

INTERROGATORY NO. 79, 1Identify, and provide report
numbers and dates, for all nonconformance reports pertaining,
in whole or in part, to concrete placement in the third lift
area, including but not necessarily limited to the 23 reports
mentioned in NRC Report No. 50-483/77-10, at p. 19, and
summarize separately the contents of each report.

ANSWER. See documents produced in response to document
request no. 47. See further, ten (10) NCR's also being
provided in response to this interrogatory which will be
produced at the same time and place as Applicant's document
production.

TNTERROGATORY NO. 80. 1Insofar as NRC Report No.
50-483/77-10 mentions 23 nonconformance reports on the third
lift concrete pour and describes this as "an unusually large
number ,® explain any and all factors which could be considered
to have contributed to such a large number of reports.

ANSWER. PFactors which contributed to the number of

Nonconformance Reports for the Reactor Buildinc exterior wall,

third 1lift (Pour 2C231wW03) are as follows:

(1) Extreme congestion in the area due to the large
amounts of #11, #14 and #18 bars present in the section along
with tendon sheathing, the auxili.iry access hatch, liner plate

stiffener embeds and liner plate penetrations.

(2) The proximity of the third lift to the pene-

trations for main steam, main feed water and blowdown lines and
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the resultant interferences of these penetrations with the bar

tails.

Note, however, that of the 23 NCRs mentioned in NRC Repor
No. 50-483/77-10, one was superseded. Of the remzining 22
NCRs, 16 were the result of minor conflicts between the detail
and design drawings due to the complex geometry of the reinfor-

cing steel, and the inherent difficulty in detailing.

The remaining six (6) NCRs are broken down as follows:
two (2) cases where reinforcing steel was incorrectly installed
(one report per bar); a brcken welded siud requiring repair; a
sheathing drain not installed; a bent rebar; and a damaged

rebar.

INTERROGATORY NO. 8l1. 1Identify the ten nonconformance
reports pertaining to the third lift of the Reactor Building
w#all which were still outstanding the evening of November 21,
1977.

ANSWER. Only nine NCR's were found to be outstanding on

November 21, 1977. These NCR's are as follows:

2-1470-C~D 2-1595-C-D
2-1311-C=-A 2-1605-C-B
2-1532-C-B 2-1613-C-A
2-1582-C-A 2-1634-C-A

2=1637-C-D

INTERROGATORY NO. 82, This interrogatory a,ylies to
information in item 3. a. (8), page 8-9 of NRC Report No.
50-483/78-01, where "several areas" of concrete cover are
mentioned as "less than two inches as specified on placement
drawings."”
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(a) Describe the location and size of each of the
"several areas" and describe the location of rebar within each
area;

(b) Summarize the discussion at the January 23, 1978
meeting betwzen Union Electric and the NRC in Bethesda,
Maryland, as to the areas of nonconforming concrete cover
described in item 3.a.(8);

(c) State the decision reached at the January 23,
1978 meeting as to whether the two inch cover required by
Bechtel Topical Report BC-TOP-5, Section CC-3533.1 of Appendix
C could be reduced by one-third pursuant to specification No.
c-112.
ANSWER. (a) No information is available, since design

specifications were not violated.

(b) Ffee minutes of January 23, 1978 meeting,
produced in response to document request no. 41. See also

response to interrogatory no. 75(b).

(c) See page 6 of Enclosure 1 to NRC Report No.

50~-483/78-01, produced in response to document request no. 41.

INTERROGATORY NO. 83. This interrogatory applies to
information in item 3.a.(7), page 8, of NRC Report No. 50-
483/78-01, involving "several areas"™ of “"concrete cover. . . of
12 to 13 inches which appeared to be more than permitted."®

(a) Describe the location and size of the "several
areas" herein referred to;

(b) Summarize the discussion in the January 23, 1978
meeting between Union Electric and the NRC in Bethesda,
Maryland, as to the areas of nonconformance described in item
3.a.(7);

(c) State the decision which was reached in the
January 23, 1978 meeting as to the areas in which concrete
cover exceeded the maximum allowed by BC-TOP-5, Section CC-3534
of Appendix C.
ANSWER. (a) Applicant's best information is that the

"several areas" referenced by the NRC are in the area of the
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electrical penetrations. These areas are currently identified

in FSAR secl .On 3.8.1.6.2.3-

(b) See Enclosure 1 to NRC Report No., 50-483,78-01,

produced in response to document request no. 41.

(c) See Enclosure 1 to NRC report No. 50-482/78-01,

produced in response to document request no. 41.

INTERROGATORY NO, 84. Regarding variations beneath the
sixth lift of the Reactor Building from the two-inch concrete
cover requirement established by Section CC-3533.1 of Appendix
C to BC-TOP-5 for #6 through #18 reinforcing steel, state the
following:

(a) The number of variations from Section CC-3533.1
of Appendix C to BC-TOP-5 for #6 through #18 reinforcing steel,
beneath the sixth lift;

(b) The location of each such variation;

(c) The safety implications of such variations when
considered cumulatively.

ANSWER. (a) No information is available since the
requirements of Bechtel Specification No. 10466-C112(Q) in

effect at the time of the pour were met.

(b) See answer to interrogatory no. 84(a) above.

(c) See answer to interrogatory no. 75(b) above.

INTERROGATORY NO. 85. This interrogatory applies to a 1 1/2
inch placement tolerance described in NRC Report No.
50-483/78-01, item 3.b.(14), p. 11, and to NCR 2-2055-C-A which
was “"dispositioned 'use as is' by Bechtel prior to concrete
placement®:

(a) State the basis for Bechtel's "use as is"
disposition in NCR 2-2055-C-A;



(b) State Union Electric's conclusion as to the
safety implications of the "use as is" disposition of NCR
2-2055-C-A, and the basis for this conclusion.

ANSWER. (a) The “"use as is" disposition of NCR
2-2055-C~-A does not adversely affect the safety of the plant.
The purpose of the crack control provisions in Topical Report
BC-TOP-5a is primarily intended to be applicable for the muin
body of the shell "to control general face cracking®" (emphas. .
added). Over local areas however, a strict adherence to the
placing provision is neither intended nor technically required.
None of the areas affected by increased reinforcing cover are
exposed to outside environmental conditions. Rather, the

exterior wall of the reactor building shell in these areas is

enclosed within the environment of the auxiliary building.

Although the crack control criterion of ACI Committee 224
Report is not a requirement for the reactor building shell, it
is satisfied. Using the analytical methods included in the
report for the local areas under question and considering the
case where field tolerances increase the cover beyond that
required by the Topical Report, crack width is again of no

consequence.

Considering the fact that the building is prestressed, the
structural integrity of the containment shell will not be

compromised where tl! > maximum cover limits are exceeded in

these local areas.




(b) Applicant has reviewed the Bechtel "use as is"
disposition and agrees with it. See answer to interrogatory

no, 85(a;.

INTERROGATORY NO. 86. State whecher Union Electric,
Bechtel Power Corporation, Daniel International Corporation, or
SNUPPS, alone or in concert, have objected to the requirement
at the Callaway Plant of a minimum concrete cover of two inches
over reinforcing steel on the outer face of the reactor
containment with no placement tolerance on that minimum
dimension at or above the sixth 1‘ft, and if the answer is
affirmative, further state:

(a) The bases for objection to the reauirement;

(b) The details of any alternative requirement
proposed bv any of the above parties;

(c) The reasons set forth by the proposing party for
adoption of any alternative requirement named in answer to the
preceding paragraph of this interrogatory.

ANSWER. No, not after receipt of the minutes from the

January 23, 1978, NRC meeting.

INTERROGATORY NC. 87, State whether Union Electric,
Bechtel Power Corporation, Daniel International Corporation, or
SNUPPS, alone or in concert, have objected to the requirement
at the Callaway Plant of a maximum concrete cover on face
reinforcing steel of ten inches at or above tie sixth lift, and
if the answer is affirmative, further state:

(a) The bases for objection to the requirement;

(b) The details of any alternative requirement
proposed by any of the above parties;

(c) The reasons set forth by the proposing party for
adoption of any alternative requirement named in answer to the
preceding paragraph of this interrogatory.

ANSWER. No, not after receipt of the minutes from the
January 23, 1978, NRC meeting.

INTERROGATORY NO. 88, State to what extent Union Electric
believes that a reduction in the two-inch minimum concrete
cover on reinforcing steel in the lower five lifts of the

Callaway Reactor Building exterior wall may have reduced or
compromised the following properties of the structural system:
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(a) Protection against corrosion of the steel if
exposed to weather;

(b) Protection against excessive heat;

(c) Assurance of adequate bond for rebar
development.

ANSWER. (a) See anower to interrogatory no. 75(b).

(b) The reduction of the specified cover on reinfor-
cing steel in the first five lifts will not adversely affect
the performance of the structure within its specified design

temperature requirements.

(c) See answer to interrogatcry no. 75(b).

INTERROGATORY NO. 89. State to what extent Union Electric
believes that exceeding the ten-inch maximum concrete cover on
reinforcing steel below the sixth lift of the Reactor Building
may have reduced or compromised the structural system's ability
to control cracking.

ANSWER. The ten-inch maximum concrete cover on reinfor-
cing steel below the sixth lift of the reactor building has
been exceeded only in the local areas surrounding the elect-
rical penetrations. Exceeding the maximum cover requirements
in these local areas will not compromise the structural
system's ability to control cracking such that . * structure
will be prevented from performing its intended design function.

INTERROGATORY NO., 90. State whether Union Electric made
any changes in its minimum and maximum concrete cover
requirements or procedures for reinforcing steel in outside
faces of buildings other than the Reactor Building following

the NRC meeting of January 23, 1978, If the answer is affirma-
tive, cite specific changes and identify relevant do..ments.
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ANSWER. Applicant has made no such changes.

INTERROGATORY NO. 91. For the 23 NCRs regarding the third
lift referred to in NRC Report No. 50-483/77-10, page 19, state
on what day and what hour each was resolved or closed out.

ANSWER. It is not possible to determine on what hour each
NCR was closed, since records of this nature are not kept by
DIC Engineering or DIC Quality Control. Specific dates on
which the NCR's were closed can be determined from the NCR's
themselves, all of which have been produced in response to
document request no. 47.

INTERROGATORY NO. 92, State separately for each of the
first six lifts of the Reactor Building exterior wall how many

days were spent installing the reinforcing steel.

ANSWER.

Pour #1 - 39 days
Pour #2 - 32 days
Pour #3 - 33 days
Pour #4 - 50 days
Pour #5 - 42 days
Pour #6 - 44 days

INTERROGATORY NO. 93. With respect to NRC Report No.
50-483/80-10 and the allegations, investigations, and
inspections upon which it is based, provide the following
information:

(a) Who ras the vendor of the spooul piece which was
the subject of NRC Report No. 50-483/80-107?

(b) Who manufactured and supplied the pipe to the
vendor?
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(c) Ww* was the pipe manufactured?

ANSWER. (a) DRAVO Corporation, Marietta, Ohio.

(b) Armco Steel Corporation.

(c) October 28, 1977 (Date material was certified on

the Certified Material Test Report).

INTERROGATORY NO. 94. Are fusion welded tubular products,
other than SA 312, intended for use in safety-related systems
at Callaway? (i.e., Pipe made in accordance with SA 249, SA
333, SA 334 and fittings made in accordance with SA 403.)

ANSWER. At Callaway, there are no safety-related pipes
made in accordance with SA 249, SA 333, or SA 334. 1In dealing
with fittings made in accordance with SA 403, the fittings may

be fusion welded or forged.

INTERROGATORY NO. 95. Were defective weld=z found in
preassembled piping formations manufactured by Gulf & Western
(G&W), fabricated, delivered, and in some cases installed at
Callaway Unit One as indicated in SNUPPS letter SLNRC 79-20
dated Nov. 29, 1979 and the report referenced therein? If
affirmative, state the following:

(a) Who made the visual examination of the preassem-
bly Formation A-9-111 in March, 1979 at the Wolf Creek job
site?

(b) Was this a required examination?

(c) How many G&W preassembled piping formations were
delivered to the Callaway Plant prior to November 2, 1979?

(d) State how many such formations were installed at
the Callaway Plant prior to November 2, 1979, describe
individually each formation installed and state where in the
plant (including identification of systems and service) each
formation was installed.

(e) State whether any of the subject formations were
inspected upon re: eipt at the Callaway Plant site. If so,
state the number inspected, method(s) of inspection and by whom
the inspecticn(s) were made;
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(f) How many of the subject formations delivered to
the Callaway Plant site were found to have defective welds?

(g) How many of the subject formations delivered to
the Callaway Plant site were reworked?

ANSWER. Yes.

(a) Richard Cook, DIC Certified Level II
Mechanical/Welding Inspector, Certified Lead NDE Inspector, and
Acting QC Supervisor (as of March, 1979); Lead
Mechanical /Welding Quality Inspector, Certified Lead NDE

Inspector (currently).

(b) No.

(c) 31 safety-related formations.

(d) See table 95(d), attached hereto.

(e) A total of thirty-one (31) formations were
teceived at the Callaway Project and all formations received
re~~ipt inspection. Visual inspections were conducted by DIC
certified quality control inspectors ir. accordance with defined

DIC procedures.
(f) Fifteen (15) safety-related formations.

(g) Twenty-seven (27) formations were reworked. The
term "rework® as used in this respons