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COMANCHE PEAK STEAM ELECTRIC STATION
OMISSION OF SHEAR TIE REINFORCING STEEL

APPROXIMATE ELEVATION 993 to 997
UNIT No. 2 - REACTOR CONTAINMENT BUILDING

CONCRETE PLACEMENT NO. 201-5805-032

GENERAL OVERVIEW ,

On August 27,1979 foilowing completion of the subject concrete placement,
a construction reinforcing steel foreman observed that additional shear
tie reinforcing steel specified by the design documents above the
construction joint at Elevation 997'-6" were not in place. Further
investigation by the foreman determined that the three rows of
additional shear tic reinforcement specified for inclusion in the
completed placement between Elevation 993'-l " and 996'-9 " had
inadvertently been omitted. The foreman immediately reported the matter
to the Quality Control Inspector of record. The Inspector documented
the matter on Nonconformance Report C-1653 and this report was sub-
mitted to responsible personnel for resolution and disposition. A
Supervisory hold in accordance with established procedures was placed
on further concrete placements pending Engineering review of the matter.

Project Management and Site Engineering personnel in consultation with
Gibbs and Hill structural designers and management personnel in New
York decided, following preliminary analysis of the discrepancy, that
additional shear tic reinforcement in excess of the original specified
requirements should be placed above the construction joint at Elevation
497'-6". This decision is documented on CPSES Design Change Authorization
(DCA) No. 5536. A remote economic risk consisting of possible drilling
and grouting of shear reinforcement into placement No. 201-5805-032
(in the unlikely event of an overstress condition at this level following
completion of detailed engineering calculations) was pointed out by
Gibbs & Hill to Project Management. This risk, considering the conservative
nature of the original design, was determined to be acceptable to Project
Management. DCA No. 5536 was released on August 30,1979 in accordance
with established procedures thus removing the supervisory holds previously
established. The next concrete lift (Placement No. 20'-5805-033) was
completed on August 31,1979.
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On September 4, 1979, the NRC Regional Resident Inspector (RRI) was
informed of the details surrounding the matter by the TUGC0 Construction
QA Supervisor, followinF telephonic conversations that date with the
TUGCO, Manager, Quality Assurance. Subsequent di1cussions between
TUGCO/TUSI Executive management and NRC Regian IV, Arlington, Texas
resulted in the agreement to postpone further concrete placements on
RCB No. 2 pending completion of the detailed Engineering calculations
directed by Project Management on August 28, 1979 and September 5, 1979.

DETAILED ENGINEERING ANALYSIS (Safety Implications)

A detailed analysis of the shear tie reinforcement omission has been
completed by Gibbs & Hill and is documented in their Letter No. GTN-39821
dated September 12, 1979, included as Attachment A to this report.

This analysis clearly indicates that the shear tie reinforcement omission
results in a minor modification to the originally specified design
requirements and, as such, does not constitute a " change" in the original
design, i.e., form, fit and/or function have not been compromised. The
structure is acceptable as constructed and no corrective action is re-
quired.

The engineering analysis is currently being expanded to include (for
the record) additional calculations to further document the range of
stress levels in the reinforcing steel and concrete at the elevations
affected by the identified discrepancy. This expansien of the analysis
will be submitted under separate cover by September 26, 1979, but will
not alter the conclusions reached to date, as summarized above. The
Final Safety Analysis Report will be modified to reflect the current
design and analysis approach.

CORRECTIVE ACTION (For Apparent QA Program Breakdown)

The apparent breakdown in the QA/QC Program which allowed the omission
of the reinforcing steel to occur has been analyzed independent]
by Construction and Quality Assurance Management. This review indicates
that the shear tie omission was the direct result of human error on the
part of both the craft and Quality Control personnel, i.e., Program and
Procedural requirements were adequate but were not fully implemented.
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Consequently, corrective action to minimize recurrence of this type
QA/QC breakdown has or wil2 :onsist of the following actions.

1. Construction management has formally directed through issuance
of Construction Instruct;on 35-1195-CEI-24 on September 13,1979,
a checkoff program to verify installation of reinforcing steel
on RCB :.o. 2 in accordance with specified requirements. This
program includes documented verification by craft supervision
as wcll as an independent check by at least one individual to
further verify the adequacy of the installation. This program
will be in addition to the established independent inspections
by Quality Control (QC) personnel.

2. The QC Inspector involved has been counselled by immediate supervision
as well as the CPSES Quality Control Supervisor, resulting in a
clarification of duties and responsibilities. Considering the
experience and dedication of the inspector, this action together
with normal daily supervision will result in adequate preventive
action for future inspection errors in the structural discipline.

PREVENTIVE ACTIONS (Cencric Issues-Inspection Efforts)

The results of our analysis of the shear tin reinforcing steel omission
discrepancy coupled with previously initiated QA Management Review of
QA/QC efforts at CPSES, and considering recent inspection efforts on the
part of the NRC-RRI, the following actions have been or will be
implemented.

1. The Construction QA/QC organizational structure has been under
QA Management review for some time which has resulted in reassign-
ment of key personnel. The details of these personnel changes
have been discussed with the RRI and will be formally included
in the next revision of Procedure CP-QP-3.0, "CPSES Site Quality
Assurance / Quality Control Organization."

2. The organizational changes include the assignment of experienced
and knowledgable supervisory personnel in lead positions. In addition,
a Quality Engineering (QE) Organization was established in May,1979
and staffing was essentially completed in August. The QE group
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has been assigned the authority for detailed inspection planning
as well as to assure positive quality assurance indoctrination
and technical training of inspection personnel.

3. Beginning the week of September 17, 1979, the QE Croup will be aided
by knowledgeable and experienced Senior QA/QC personnel with the
objective of accelerating completion of the QC/QE Charter. It

is anticipated that these efforts will include:

a. Interviews with QC personnel for the purpose of analyzing
background and experience and to establish additional
training sessions that may be required.

b. Implementation of documented training programs based on
the results of the personnel interviews.

c. Reassignacnt of personnel, as required.

4. Upon completion of these efforts, the TUCCO Manager, Quality
Assurance, will conduct a comprehensive audit of the implementation
of the Construction QA/QC Program, with identified corrective actions
to be implemented as required. It is anticipated that this audit
will be completed by November 15, 1979.

PREVENTIVE ACTIONS (Generic Issues-Construction Craft)

Construction supervision, Engineering personnel and the Quality Engineering
group are in the process of reviewing established Quality Assurance
systems and procedures to verify that they adequately address CPSES
Quality Assurance Program requirements. The principal objective of this
review effort is to assure that specified design and construction require-
ments are presented in a straightforward manner thus minimizing the
possibility of craft errors. Additionally, maximum use in currently
being made of an established Construction Operation Traveler System which
sequentially outlines construction and inspection efforts thereby re-
flecting specified design, construction and inspection requirements in a
highly visible manner. Site QA and QE Staff personnel initiated a detailed
surveillance of the Traveler System in early September and this effort will
be ongoing as rcquired to maintain the system's objectives.
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COMANCHE PEAK STEAM ELECTRIC STATION
0}D1ISSION OF SHEAR TIE REINFORCING STEEL

APPROXIMATE ELEVATION 993 TO 997
UNITE NO. 2 - REACTOR CONTAINMENT BUILDING

CONCRETE PLACEMENT NO. 201-5805-032

ATTACIDIENT A

DETAILED ENGINEERING ANALYSIS
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GTN- 398 21
| CPSiS O?GM

Texas Utilities Generating Company '' ~

jgg gg7 ggz
Post Office Box 1002
Glen Rose, Texas 76043 MH i.EH RTV!

lGY/ UDDAttention: Mr. J. B. George
Project General Manager Wj_

_ _

W' I LM

GCC KH3
Gentlemen: -

LFF

TEXAS UTILITIES GENERATING COMPANY EGG
COMANCHE PEAK STEAM ELECTRIC STATION ~

1931-83 - 2300 MW INSTALLATION
G&H PROJECT NO. 2323 JCK

ENGINEERING EVALUATION OF:AS-BUILT ~ '
-

UNIT 2 CONTAINMENT I ' '

ELEVATIONS 993'-l 1/2" AND 996'-9 1/2"
REF 1: TWX-ll,384, DATED 8/28/79
REF 2: DCA 5536, REV. 1, DATED 9/10/79
REF 3: GTT-4188, DATED 9/6/79

CPSES Engineering (New York) was requested to review the Unit 2
containment exterior wall reinforcement as-built condition as
described in references 1 and 2. Reference 3 recommended that
subsequent concrete lifts could be placed with the understanding
that further analysis was necessary to determine if additional
remedial action would be necessary. This letter presents a
summary of this engineering evaluation.

Details of this study are contained in Gibbs & Hill calculation
book SRB-122C between pages 3/2 and 3/15. A summary of these cal-
culations are attached as well as two sketches showing containment
whl1 shear ties per the construction drawings and the as-built
condition.
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GTN-39821 -2- September 12, 1979

Texas Utilities Generating Company

The Problem

Some of the shear reinforcement indicated on the construction
drawings for the Unit 2 containment wall between elevations
993'-1 1/2" and 996'-9 1/2" below the dome spring line, were
inadvertently omitted. When this omission was discovered,
after the concrete had been poured, the field provided additional
shear reinforcement in addition to that called for on the con-
struction drawings between the construction joint at elevation
997'-6" and the dome spring line above, reference 2.

Original Design

Below the spring line, radial shear forces occur in the contain-
ment wall as a result of the design loadings, due to the discon-
tinuity between the wall and the done.

In the analysis, three different mathematical models were con-
servatively considered to evaluate possible response patterns of
the concrete containment, see FSAR Subsection 3.8.1.4.1., sub-
paragraph 2. In Model No. 1, the properties of the concrete
and reinforcement were considered in the stiffness calculations
in both vertical and horizontal directions.
In MOdel No. 2, the properties of the concrete in the horizontal
direction were discounted in the stiffness calculation and only
the stiffness of the resteel in this direction was used.
In Model No. 3, the stiffness of the concrete was ignored in the
stiffness calculations and the stiffness of the reinforcing steel
only was used in both horizontal and vertical directions.

In the original design, reinforcement was provided in the area
in question to consmrvatively resist maximum envelope shear
forces, for the most critical loading combinations using the
model, which gave the maximum forces. It should be noted that
nc attempt was made to reduce the reinforcement by investigating
the applicability of the model to the critical loading condition.

Present Approach to Evaluate the As-Built Condition

The critical shear forces for which the reinforcement was origi-
nally designed were established as enveleping those resulting
from the LOCA accident pressure loading associated with Model

h.
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Texas Utilities Generating Company

No. 1, Model No. 2 and Model No. 3. It has been determined through
3 response is the mostanalysis that of the three models, Model No.

appropriate model to be used due to the effects of the high vertical
and circumferential tensile membrane forces in the wall resulting
from the critical LOCA loading combination.

the shear forces determined using Model No. 3 were usedTherefore,
to verify the as-built shear reinforcement and the as-built con-It should be noteddition was found to be more than adequate.
that with Model No. 3 computed loads all the shear load in the
subject area is assumed to be resisted by the shear tie rein -
forcing only and no reliance is placed on the shear capacity of
the concrete. If, in fact, Model No. 1 cr Model No. 2 were
applied, then there would be shear capability in the concrete
which was ignored in Model No. 3. In this event, the concrete

would resist some of the shear load. The total shear load would
be resisted by the concrete together with the as-built reinforcing
steel shear ties. Accordingly, the Engineer concludes that the
as-constructed condition is acceptable. The remedial action as
described in DCA-5536, Rev. 1 is adequate to assure the integrity
of the Unit 2 containment in the design bases condition.

Very truly yours,

GIBBS & HILL, Inc.

N

Harvey R. Rock'
Manager of Projects

HRR-ELB-IG:lc
1 Letter + Attachments

CC: ARMS (B&R Site) OL + lA
,>J. T. Merritt (TUSI Site) lL + lA

H. C. Schmidt (TUSI Dallas) 2L + 2A''

J. C. Kuykendall (TUGCo Site) lL lA'

R. E. Holloway (G&H Dallas) 2L 2A
R. E. Heim (G&H Site) lL lA

.
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1. DESCRIPTION: .

- A. APPLIC/GLE)3TC/lkG/DSEE!I 2323-S2-0505 REY. __ 5

NUTE: 'IMIS DOCUE\T SUPERSEDES AND VOIDS L-5536-Rev.0.
_

.

B. DETAILS In lieu of shear reinforcenent above elevation
_

997' _6" as shown on the design drawing, additiona1{ shear
_

reinforcement has been placed as follows: k

_ Four rows of #6 C__ at approximate elevation

[997'-8")cleva tion 998 '-0", elevation 998 '-11"A
- /

~

[ cnd clevation 999'-10" spaced at O'-11"
-

'

_ horizontally.-

_

.. SOLUTION: Shear reinforcement as placed above
_ hxceed)the design require =ents and 'is therefore acceptable.- -

. -

p-
2. SUPPORTING IDC3 STATION .
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by'

. kr n
-
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_

r. // 4-

>.
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' ,3. SIGNX mRES: CRH/ss 9-10-79 .

A. APPIOdD BY; A '

~7fpresentative te
_

B. APPROVED BY: 400 k'/O-D~

umginating Engineer Ibte
, '

/ [{ |\Q 1506 064
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