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MEMORANDUM FOR: The Atomic Safety and Licensing Board for
the Midland Plant, Units 1 & 2

FROM: Thomas M. Novak, Assistant Director
for Licensing
Division of Licensing

SUBJECT: TRANSMITTAL OF REPORT ON RE-REVIEW OF THE
MIDLAND DIESEL GENERATOR BUILDING (BN 83-165)

By earlier Board Notifications 83-109, 83-142 and 83-153, the NRC has described
its plan to address the concerns of Dr. Ross Landsman of Region III regarding
the structural adequacy of the Midland Diesel Generator Building (DGB). The
plan included the preparation of a report on the adequacy of the DGB by a team
of NRC structural engineers and consultants. That report, and an accompanying
coverietter by the team head, DOr. P. T. Kuo, is enclosed (Enclosure 1) for your
information.

Enclosure 2 provides the applicant's results of a modified finite-element
analysis of the DGB which was requested by the review team on September 12,
1983, but which was not provided to a schedule consistent with issuance of
Enclosure 1. The modified analysis is discussed in Section 2.4.2 to Appendix
ITI of Enclosure 1.

The NRC is currently reviewing Enclosures 1 and 2 to determine its impact, i€
any, on existing staff positions. The staff plans tc prepare a response to
Congress relative to the concerns expressed by Dr. Landsman before the Subcom-
mittee on Interior and Insular Affairs on June 16, 1983, The effort is pro-
ceed:nglon a high priority basis. Results will be reported as they become
available.
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— . = a ‘\—
Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

Enclosures:
As Stated

8308310052
cc: See next page """"")(7?
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October 14, 1983

Harold R Denton

Office of Nuclear Reactor Regulation
U S Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND ENERGY CENTER

MIDLAND DOCKET NOS 50-329, 50-330

ADDITIONAL INFORMATION REQUESTED BY NRC STAFF

AT THE TECHNICAL AUDIT OF THE DIESEL GENERATOR BUILDING
FILE: B3.0.3 SERIAL: 25867

This letter transmits to the NRC Staff the information requested at the
September 12, 1983 Technical Audit of the Diesel Generator Building (DGB) in
Ann Arbor, Michigan. The information provides a comparison of rebar stresses
resulting from two analyses in which the forty-year estimated settlements
(Settlement Case 2B) were performed on a finite-element model of the DGB. The
model and the referenced settlement case were previously discussed by Mr Karl
Wiedner at the Atomic Safety and Licensing Board (ASLB) hearing held onm
December 8 & 9, 1982.

Table 1 gives the stresses for settlements imposed at 10 boundary nodes around
the DGB foundation; specifically, 5 nodes on the south wall, and 5 nodes on
the north wall, These nodes are located at the intersection of cross walls
with north and scuth walls, This analysis was performed for information
purposes only and was carried out during April of 1982.

Table 2 gives stresses for the same settlement case as above, however, this
time, settlement values were imposed at 66 boundary nodes around the DGB
foundation. The settlement values were obtaired by fitting smooth fourth-order
polynomial curves through the same scttlement values for the 10 node points on
the north and south walls stated above. Likewise, this analysis was performed
for information purposes only and at the suggestion of the NRC Staff during

the aforementioned audit.
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Tabulated rebar stresses for the majority of the elements for both cases are
considerably in excess of the allowable value (54 ksi). For the elements with
maximum stress values in the the same category the rebar stress values obtained
from the second analysis (Table II) are consistently higher than those obtained
from the first analysis (Table I).
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CC RJCook, Midland Resident Inspector
JGKeppler, Administrator, Region III
DHood, NRC
FRinaldi, NRC
PTKuo, NRC
GLear, NRC
GHarsted, Consultant
JMatra, NSWC
MReich, BNL
CMiller, BNL
CConstancino, BNL
JKane, NRC
RLandsman, Region III

0C1083~-0055A-MPO4



CONSUMERS POWER COMPANY
Midland Units 1 and 2
Docket No 50-329, 50-330 -

Letter Serial 25867 Dated October 14, 1983

At the request of the Commission and pursuant to the Atomic Energy Acts of

1954, and the Energy Reorganization Act of 1974, as amended and the Commission's
Rules and Regulations thereunder, Consumers Power Company submits information
requested by the NRC during the DGB esudit held on September 12, 1983.

CONSUMERS POWER COMPANY

By /s/ R J Erhardt
R J Erhardt
Executive Manager - Midland Project

Sworn and subscribed before me this 17th  day of October |

/s/ Alva C Robinson
Notary Public
Jackson County, Michigan

My Commission Expires October 1, 13986.
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MEMORANDUM FOR: P. T. Kuo, Section Leader
Structural Engineering Section B
Structural and Geotechnical Engineering Branch
Division of Engineering

FROM: Frank Rinaldi, Structural Engineer
Structural Engineering Section B
Structural and Geotechnical Engineering Branch
Division of Engineering

SUBJECT: R. LANDSMAN'S CONCERNS ON INTEGRITY OF DIESEL GENERATOR
BUILDING AT MIDLAND SITE

Enclosed please find the initial response to R. Landsman's concerns on
the integrity of the Diesel Generator Building at the Midland site, as
prepared during a working meeting on July 28, 1983, by myself and our
consultants, John Matra and Gunnar Harstead.

11 drndd— /7»«14
F¢:nk Rinaldi, Structural Engineer
Structural Engineering Section B
Strurtural and Geotechnical
Engineering Branch
Division of Engineering

| Enclosure: As stated

cc:  H. Denton J. Knight
D. Eisenhut G. Lear
R. DeYoung J. Kane
| E. Christenburg  R. Landsman
, C. Bechhoefer J. Matra
, R, Vollimer G. Harstead
| “ %, Warnick F. Rinaldi
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REPLY TO R. B, LANDSMAN'S CONCERNS ON THE STRUCTURAL INTEGRITY OF THE
T DIESEL GENERATOR BUILDING FOR MIDCAND NUCLEAR POWER PLANT

INTRODUCTION:

The structural engineering staff and their consultants have reviewed énd
evaluated the structural adequacy of the Diesel Generator Building (DGB)
to determine the functionality of the DGB and compliance of the design
to the structural engineering requirements of NRC for the licensing of a
nuclear power plant,

The Midiand Nuclear Power Plant (NPP) has had a number of technical
reviewers throughout the licensing period, Construction Permit (CP) and
Operating License (OL) stages.

This report concentrates on the period following the determination by
Consumer Power Co. (CPCo) that the fill material under the DGB did not
meet the design specifications and that remedial actions were necessary.
The applicant, under advice of their consultants, surcharged the
structure with approximately 30 feet of sand and implemented a permanent
dewatering program to correct the poor soil conditions under the DGB.

In addition, electrical ducts were discovered to be supported by a
competent foundation and were structurally connected to the base of the
DGB. This condition imposed new loads on the structure in addition to
all other design loads (Dead Loads, Live Loads, Tornado Loads, Earth-
quake Loads, Temperature Loads), and the abnormal differential settle-
ment loads. Considerable cracks deveioped as a result of these
additional loads. In order to eliminate this condition, the duct banks
were released, therby removing ore of the abnormal loads.

The UGB is a reinforced concrete structure with three crosswalls that
divide the structure into four cellis. Each cell contains a 6 ft.-6
inch-thick concrete pedestal to support a diesel generator unit. The
building is supr~rted on continuous footings that are founded at el. 628
ft. and rest on ba_.fill that extends down to aporoximately el. 602 ft,
This rectangular boxlike structure covers an area of approximately 70
ft. by 155 ft. The exterior walls are 30 in, thick, and the interior
walls are 18 in. thick. The foundatior; of the exterior and intericr
walls of the DGB consist of continuous reinforced concrete footings, 10
ft. wide and 2 ft. 6 inch thick, wita their case at el, 628 7t. The
walls rise frca an elevation of 628 ft. (bottom of fcoting) te el. 690
ft. (top of roof slab).

Sections 3.8.3.4 and 3.8.3.5 of Supplemert No. 2 to the Midland NPP
Safety Evaluation Report summarize the NRC structural s+aff 2n¢
consultants evaluation of the DGB. This document was modified during
the (ASLB) hearing of December 10, 1982, by the additional written
testimony of Frank Rinaldi, Franz Schauer, John Matra, and Gunnar
Harstead and all oral correction introduced by the same witnesses. The
adequacy of the DGB is based upon many analyses, re\v =ws, and monitoring
requirements which address normal loads, settliement lcads and postulated
environmental lnads. Due to the fact that available measured and
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predicted settlement data is not sufficiently refined to calculate
structural component's stress by the use of a finite element analyses,
the following quotations summarize the structural staft position for
acceptance of the DGB:

(a) The NRC Staff believes the actual measured settlement values are
th2 best characterization of settlement at the Midland site.

(b) Tha NRC Staff has not fully relied on these settlement values in
any analyses to ascertain the acceptability of the DGB to withstand
its design load over the lifetime of the plant., Instead, the Staff
has looked at the current condition of the structure to estimate
stresses due to settlement. To these it added stresses due to
other design loads which are not presently on the structure but
which have to be considered. The staff relied on Applicant's
finite element analysis only for the latter stresses.

(c) The NRC Staff finds the DGB to be structurally acceptable.

(d) The NRC Staff is requiring a program of surveillance of the
structure and for its foundation to ensure the continued safety of
the structure.

(e) The NRC Staff takes no rostion with respect to the acceptability of
Applicant's finite element anralysis of the DGB (as applicable to
settlement effects).

(f) The NRC Staff's acceptance of the DGB is subject to the outcome of
Seismic Margin Review.

Summary of Landsman's Concerns.

The concerns documented by R. Landsman regarding the DGB by his
memorandum to R. F. Warnick, Director, Office of Special Cases, Region
111, dated July 1S, 1983, transmitted to D. G. Eisenhut, Director,
Division of Licensing, NRR, hy memorandum dated July 21, 1983, were
received by the undersiyned on July 27, 1983. This memorandum
identifies, in general, concurns previously discussed by the staff
during internal meetings ard at the ASLB December 1982 hearings related
to the DGB. The undersigned fail to understand why R. Landsman has not
chosen to participate more fully during these meetings, or why he had
not documented his concerns during the review process. The concerns
identified in his July 19, 1983 memorandum in some cases are not clear,
do not qgive specific reference to transcripts and other of4{c {4’
documents, ana 1n some cases, references to various statements are not
fully correct. We will first summarize our understanding of his
concerns and then address them in the following order:

FIRST CONCERN: Claim of inadequacy of the Finite Element (FE) Analysis
performed by the applicant for the DGB as applies to
the following:
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(ag Effect of cracks on stiffness of DGB

(b) validity of straight line settlement data

(c) Time dependency effects of settlements

(d) Corley statement or cracks and time dependency
effects of settlement

(e) Staff's official position on FE analyses as stated

by F. Schauer,

SECOND CONCERN:

(a) Claim that the analyses performed by NRC staff
consultant (NSWC) is not properly documented
in the SSER #2 based on their testimony at ASLB
hearing.

(b) Claim that different analyses (Plastic) should
have been used.

(c) Claim that F. Rinaldi stated that the staff canrot
rely on the results of the NSWC analyses using
actual settlement values.

THIRD CONCERN: Claim that the zrack evaluation used to determine the

stress in the reinforcing steel is not an adequate
practical engineering approach.

FOURTH CONCERN: Claim that the crack monitoring program accepted by the

SUMMARY :

staff to evaluate the rebar stresses during the service
iife of the building is not adequate.

Recommendation for new remedial structural fixes
required to ensure structural integrity and provide
adequate margins of safety.

Reply to Lindsman's Concern:

FIRST CONCERN

Part (a)

In the design of reinforced concrete structures, the
composite of concrete and rebars is modelled as homogeneous
material with the con--ete expected to crack under tensile
loads. It is acceptable to assume concrete sections as
uncracked for calculational purposes. The assumption of
uncracked concrete neglects both the expected cracks and
the stiffness of reinforcing bars which are compensating



Part (b)

effect: in the calculation of stiffness. Also, a reduced
stiffness would roduce moments and forces due to settlement,
therefore, reducing some conservatism from the structural
analyses.

In conclusion, we find the design practice of neglecting
the cracks in an analysis of the reinforced concrete
structure is acceptable. Note that extensive crack
evaluation efforts have been carried out by the applicant
and their consuitants and by the staff and our consultants,
to determine the effects of cracks on the structure.

The direct use of settlement data can give results which

can be used to develop indications of the state of stress in
the structure. The applicant used what they considered the
best practical approach to determine the effects of the
measured displacements on the structure, based on the
available number of measured points and on the accuracy of
the measurements.

The DGS is a stiff structure. The characterization of the
boundary conditions used in the analyses should be

consistent with that of a stiff structure; namely, linear.
Also, settlement data has an inaccuracy inherent in the
readings. The applicant's engineers claimed to have an
accuracy no better tran 1/8". Bending moments are
proportional to the second derivative of displacement with
respect to length and shear is proportional to the third
derivative of displacement with respect to leanth. A
mathematica! errcr analysis shows that the accuracy
diminishes with subsequent differentiation. Therefore, the
accuracy of the moments and shears will be unreliable if the
raw settiement data is used. Structural engineering judgment
must be exercised irn the formulation of tne modeis and in the
evaiuation of the results,

The appiicant performed many of the ann'yses W represe it
various stages of construction, including a completea model,
a 40-year 1ife-mode! and 2 model using no soil support in an
area where we could not rely on the competence of the soil.

Attempts to directly use the raw settlement data resulted in
anomalies such as tension in the soil and moments and forces
in the structure that cannot be justified by prudent
engineering judgment, analyses, and observations of the
structure.



Part (c)

Part (d)

Part (e)

In conclusion we state that the use of the straight line or
other representation using the available settlement data
cannot produce credible results.Therefore, the staff did
develop a conservative estimate of the state of stress of
the structure based on the crack-evaluation and added these
results to the stress levels for the environmental loads as
per code requirements. However, we like to point out that
several loads (DL, LL, T) were added twice. Also, the
controlling load combination is the one with the tornado
load. The applicant did not account for venting of the
structure in their analysis, but the drawings and site
visits indicated that considerable venting is provided. We
like to point out that these two factors add a great deal of
conservatism to the results. In addition, the effects of
future settlement was considered in the applicant analysis,
but the staff will rely on the monitoring program.

The fact that settlement took place over a period of time
was accounted for in the applicant's and in NSWC's analyses.
Settlements that took place prior to the completion of
construction has less effect on the final stresses in the
structure, for the following reasons:

a. The partially constructed structure is less stiff and,
therefore, moments and forces were minimized

b. reinforced concrete that had not yet been installed
could not be subjected to stresses resulting from
previcus settlement. We, therefore, find that the
time dependent effect was used to our satisfaction.

We recommend contacting W. G. Coriey and request his direct
comments to R. Landsman's in First Concern Part (d).

F. Schaver oid make the statement identified by R. Landsman
durfne the ~SLB hearing of December 10, 1382 (p. 11149).
However, we suggest (hat R. Landsmen read ine
cross-examinatior by the ASLE on page 11150 of tke December
10, 1983 hearing to fully uncerstand the staff pesition as
stated by F. Schauer.

The answers provided or that page of the transcripts states
that one cannot fully rely on ail of the analyses, and that
engineering judgment needs to be exercized.

Second Concern

Part (a)

The summary report of the NSWC analyses was entered into
evidence at the ASLB, December 10, 1982, hearing. It was
discussed in detail by J. Matra and commented on by F.
Rinaldi, G. Harstead, and F. Schauer. In summary, that



report stated the following points:

1. The behavior of this structure as shown by the results
of the analyses is inconsistent with respect to the
actual observations in the structure as far as crack
locations. (Not for duct bank impingement
consideration).

2. Analyses of the partial structure, including duct
impingement, resulted in very high stresses in the
walls at the duct banks. With these stresses over
twenty times yield, a great possibility of cracks in
these areas existed. A comparison between the crack
mapping survey at this time of construction (3/78 to
1/79) and the analyses are in good agreement as far as
the location of structural cracks in the area of the
duct banks are concerned. However, the analyses show
that other areas of the DGCB walls still have high
stresses and in probability should also be cracked.
But no cracks were observed in these areas.

3. In all cases where the duct banks have been released,
the measured or predicted settlement values imposed on
the analytical models resulted in very high stresses in
areas where no cracks now exist. Thus, indicating that
these settlement values as such were not seen by this
structure.

4, Imposing the measured cettlement values on a partially
completed model, and then considering these values as
part of the totai settlement values for the completed
structure, without considering the following effects:

(a) redistribution of loads once yie'd is reached,
(b)Y the relazation effects,
(c) the accuracy of the measured data, ard

(d) the location of the measured settlement value
relative to the footings where the actual
displaced values were input are discussed, but not
actually input into the analysis,

can and does lead to large errors. Thus, this structure
will never undergo the differential settlements as pre-
dicted nor the patterns of settlement indicated in the
measured and or predicted settlements,

Also, as indicated in the reply to First Concern Part (b),
the results indicate tension in the soil and moments and
forces in the structure that cannot be accounted for using



Part (b)

Part (c)

sound engineering practice.

The analyses indicated that the direct use of the limited
number of actual measured settlement data in the engineering
analyses cannot be used without proper structural
engineering judgment. The analyses were used in selecting a
crack monitoring point for the service 1ife of the DGB (a
location of high stress as per these analyses, but having no
major cracks was selected).

The elastic analyses performed by the applicant give correct
and conservative indications of stress for non-settlement
loads. This is concluded after having reviewed the
structural model, the analyses and the results. If an
elastic analysis shows a region of high bending moment such
that reinforcing bar stresses exceed their yield stress, the
section may then be considered plastic; i.e., increasing
rotation will not increase moments or stresses. However,
there is no indication of yielding rebars or spalling of
concrete which would indicate that a portion of the
structure has become plastic. In fact, the formation of
plastic sections in a structure mitigates the secondary
stress effects of corditions such as differential
settlement. To state that "supposed areas of high stress,
where cracks are not located, may not exist due to redis-
tribution of loads," is inconsistent with the mechanism of
redistribution of stresses.

The rlaim that F. Rinaldi stated, "that the actual settle-
ment values could not be relied upon to determine if the DGE
mects the regulatory requirements” is not complete. The
additional testimony clearly states that the applicant's
analyses using linear settlement data were not fully relied
upon in our evaluation. This is stated on pages 11084 -
11087 of the ASL® hearing trarscripts, dated December 10,
1982, The staff performed an additional crack evaluation as
stated in our written testimony presented or the pages
following page 11086 of the above mentioned AS.B hearings.
All stress levels were below code allowable., Therefore, we
found the concrete cracking levels in the DGB, as reported
by the applicant, acceptlable. groposed crack monitoring
will provide controls over pctent1e future crack-patterns.

Third Concern

The evaluation of cracks as ::rforled by the Staff is not a
structural analysis, but rather a method of estimating upper
bound stresses in the rebars of an existing reinforced
concrete structure. These values were used as conservative
values for stress due to differential settliement, shrinkage
and other secondary effects. These stresses were



conseirvatively added to total stresses developed by the
applicant.

The structural analyses of the DGB were performed by the
appliczant considering all load combinations as documented
in their report, "Structural Stresses Induced by
Differential Settlement of the DGB."

The results are documented in the additional written
testimony. See transcripts for the ASLB hearing of
December 10, 1982.

The DGB is not a complex structure, instead, it is a simple
box-1ike structure. Also, all reinforced concrete
structures have cracks and we disagree with the statement
that “there is no practical method available today to
analyze a complex structure with cracks in it." Note that
the applicant's structural consultants and our structural
staff and their consultants have performed sevaral
evaluations of the DGB without finding any unresolved
concerns.

Fourth Concern

The DGB was not accepted by the staff soley by relying on a
crack monitoring program. On the contrary, tne acceptance
was based upon reviews of the analyses and designs prepared
by the applicant as well as independent calculations.
Furthermore, the stresses caused by settlements are
secondary stresses. Secundary strasses are defined as those
stresses which can exist in a structural material waich do
not impair that capability of the structural materiel to
carry primary stresses, provided the secondary stresses do
not cause rupture or gross distortions of the structural
material. From & variety of evaluations, the indications
are that the stresses in the reinforcing bars are well below
yield anc far foom rup.ur.. The compressive stresses in the
concrete are very lcw. There are no indicaticons of gross
distortions of the structure. Therefore, the cracks that
have occurred ntrel{ indicate that the reinforcing bars will
carry imposed tensile forces while imposed compressive
forces will cause the cracks to close. While there are no
expectations of rupture or gross distortions in the future,
a crack -onitoring program has been established to provide
engineers with information to assess the condition of the
structure, as a prudent measure.

The criteria for the monitoring pro?run is identified as
ASLB exhibit #29. It contains specific requirements for
Alert and Action levels for the monitoring of single and
collective crack widths,



Reply to Summary:

It is surprising that, with all of the data and information
available on the subject of DGB there still exists such a
misunderstanding. Beyond this response we would
respectfully direct R. Landsman to evaluate all of the
information currently available in the field of structural
analysis and specifically to that available in the docket
of the Midland project.

It is our conclusion that all analyses, designs, crack
mapping and evaluations and the monitoring program are
adequate to establish the structural integrity of the DGB.
Only unexpected results during *the monitoring program would
necessitate a reassessment of the DGB.

nnar Harstead, Consultant
tructural & Geotechnical
Engineering Branch

r
tructural § Geotechnical
Engireering Branch

Structural & Geotechnical
Engineering Branch
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October 14, 1983

Harold R Denton

Office of Nuclear Reactor Regulation
U S Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND ENERGY CENTER

MIDLAND DOCKET NOS 50-329, 50-330

ADDITIONAL INFORMATION REQUESTED BY NRC STAFF

AT THE TECHNICAL AUDIT OF THE DIESEL GENERATOR BUILDING
FILE: B3.0.3 SERIAL: 25867

This letter transmits to the NRC Staff the information requested at the
September 12, 1983 Technical Audit of the Diesel Generator Building (DGB) in
Ann Arbor, Michigan. The information provides a comparison of rebar stresses
resulting from two analyses in which the forty~year estimated settlements
(Settlement Case 2B) were performed on a finite-element model of the DGB. The
model and the referenced settlement case were previocusly discussed by Mr Karl
Wiedner at the Atomic Safety and Licensing Board (ASLE) nearing held on
December 8 & 9, 1982.

Table | gives the stresses for settlemencs imposed at 10 boundary nodes around
the DGB fcundation; specifically, 5 nodes on the scuth wall, and 5 nodes cn
the north wall. These nodes are located at the intersectiou of cross walls
with north and south walls. This analysis was periovrmed for ianformation
pulposes only and was carried out during April «f 1982,

Table 2 gives stresses for the same settlement case as abcve, nowever, this
time, settlement values were imposed at 66 boundary nodes around the DGB
foundation. The settlement values were cbtained by fitting smcoch feourth-order
polynomial curves through the same settlement values for the 10 node points on
the north and south walls stated above. Likewise, this analysis was performed
for information purposes only and at the suggestion of the NRC Staff during

the aforementioned audit,

0C1083-0055A-MP04
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Tabulated rebar stresses for the majority of the elements for both cases are
considerably in excess of the allowable value (54 ksi). For the elements with
maximum stress values in the the same category the rebar stress valuesg obtained
from the second analysis (Table II) are consistently higher than those obtained
from the tirst analysis (Table I).

Tl

RJE/MFC/bjw

CC RJCook, Midland Resident Inspector
JGKeppler, Administrator, Region III
DHood, NRC
FRinaldi, NRC
PTKuo, NRC
GLear, NRC
GHarsted, Consultant
JMatra, NSWC
MReich, BNL
CMiller, BNL
CConstancino, BNL
JKane, NRC
RLandsman, Region III

0C1083-0055A-MP04




CONSUMERS POWER COMPANY

Midland Units | and 2
Docket No 50-329, 50-330

Letter Sérial 25867 Dated October l4, 1983

At the request of the Commission and pursuant to the Atomic Energy Act of

1954, and the Energy Reorganization Act of 1974, as amended and the Commission's
Rules and Regulations thereunder, Consumers Power Company submits information
requested by the NRC during the DGB audit held on September 12, 1983.

CONSUMERS POWER COMPANY

h% -

R J Erhardt
Executive Manager - Midland Project

Sworn and subscribed before me this / 7“’&’d¢v of /. g' ::52"” “. .

(lua O Fobunger )

Notary Public

My Commission Expires é'(;?" /1 lC/PCC

0C1083-0055A-MP04
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% WASHINGTON, D. C. 20856 e . 3
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> October 12, 1983 LR W O R -
Ponnt Cigaly (el S, S
bl R B M.

Docket Nos: 50-329 OM, OL Son e
and 50-330 OM, OL 8 - (g

Applicant: Consumers Power Company
Facility: Midland Plant, Units 1 and 2

Subject: Summary of September 12 and 13, 1983, Meeting
on Structural Adequacy of the Diesel Generator
Building

On September 12 and 13, 1983, a task force comprised of NRC structural
engineers and NRC consultants from Brookhaven National Laboratory met at the
Bechtel Offices in Ann Arbor, Michigan to discuss and audit structural design
calculations of the Diesel Generator Building for Midland Plant, Units 1 and
2. The meeting is part of the re-evaluation described by Board Notification
BN 83-109 dated July 27, 1983 (and subsequently by BN-142 dated September 22,
1983). Attachment 1 is a summary of the meeting and audit. Attachment 2 is
an executive summary of the design of the Diesel Generator Building provided
as a meeting handout. Attachments 3 and 4 provide 2 best fit polynomial
matching the known settlement data which, at the request of the audit team,
s to be used as input for a finite-element analysis by Bechtel. Results of
the anmalysis are to be provided to Brookhaven.

A report by the task force will be issued in October 1983.

Jarl S, Hood, Project Manager
Licensing 8ranch No, 4
Division of Licensing

Attachments:
2 ¥ R

cc:  See next page

0cT 17 983
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MIDLAND

Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc:

Michael I. Miller, Esq.

Ronald G. Zamarin, Esq.

Alan S. Farnell, Esq.

Isham, Linceln & Beale

Three First National Plaza,
51st floor

Chicago, I1linois 60602

James E. Brunner, Esq.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, H!chigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Envircnmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, I11inois 60602

Mr. Don van Farrowe, Chief
v.rision of Radiological Health
Department of PuL’'ic Health
P.0. Box 33035

Lansing, Michigan 48909

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 4864C

Ms. Barbara Stamiris
5795 N. River
Freeland, Michigan 48€23

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Walt Apley
c/o Mr, Max Clausen

Battelle Pacific North West Labs (PNWL)

Battelle Blvd.
SIGMA IV Building
Richland, Washington 99352

Mr. 1. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, I[l1iinois 60439

James G. Keppler, Rezional Administrator

U.S. Nuclear Reguiatory Commission,
Region I1f

799 Roosevelt Road

Glen Ellyn, I1linois 60137
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Mr. J. W. Cook

cc:

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

Mr. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Government Accountability Project
Institute for Policy Studies
1901 Que Street, N.W.
Washingten, 0. C. 20009

Mr. Howard Levin, Project Manager
TERA Corporation

7101 Wisconsin Avenue

Bethesda, Maryland 20814

Ms. Lynne Bernabei

Government. Accountability Project
1901 Q Street, N.W.

Washington, D. C. 20009
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Supolemental page to the Hid?and OM, OL Service List

Mr. J. W. Cook -3

cc: Commander, Naval Surface Weapons Center
ATTN: P, C. Huang
White Oak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Design Engineering

Energy Technology Engineering Center
P.0. Box 1449

Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Charies Bechhoefer, Esq.

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, 0. C. 20555

Or. Frederick P, Cowan
Apto B.l?q

61¢5 N, Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esqg.

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Geotechnical Engineers, Inc.
ATTN: Dr. Steve J. Poulos

1017 Main Street

Winchester, Massachusetts 01890
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Docket Nos.: 50-329/330

MEMORANDUM FOR: Gecrge E. Lear, Chief
structural ana Geotechnical Engineering Branch
, Jivision of Enginsering

THAU: ?ﬂﬁ«?ao-rsin Yuo, Section Leader,
./ Structural Engineering Section B8
Structural and Geotechnical Engineering Branch
Division of Engineering

FROM: Norman D. Romney, Structural Engineer
Structural Engineering Section B
Structural and Geotechnical-Engineering Branch
Division of Engineering

Chen P. Tan, Structural Engineer

Structural Engineering Section 8

Structural and Geotechnical Engineering Brarnch
Oivision of Engineering

SUBJECT: TRIP REPORT - MIDLAND DGB STRUCTURAL DESIGN AUDIT

As part of ‘the NRC task group review of the Landsman's concerns regarding

the Midland Diesel Generator Building (DGB), N..D. Remney and C., P, Tan

of the SGEB staff visited the Bechtel, Ann Arbor, Michigan offices on
September 12 and 13, 1983. The purpose of the visit was to vonduct an

audit of the structural design calculations of the Midland DGB. Mr. Romney
and Dr. Tan were assisted by NRC consultants from Brookhaven National

Lab, represented by Ors. A. J. Philippacopoulos, C. Miller, and C. Costantino.

On Mongay, September 12, 1983, the NRC task group reviewed the following
DGB calculations:

concrete/rebar stresses using settlement data by Karl Wiedner;
straight 1ine (rigid body) settlement by Karl Wiedner;
concrete/rebar stresses assuming the DGB is supported at four
points;

stress.totals from all load combinations;

finite element modal for DGB,

On Tuesday, September 13, 1983, the NRC task group reviewed calculations

CONTACT: N. D. Remney, SGEB
X 28987



SRS ———

George E. Lear -2 -

by Mete Sozen on rebar stresscs estimated from concrete crack widths.

In addition, the task group reviewed concrete pour data (sequence and
dzte cf pours) anc settlement surveying prccedures used on the DG3. The
afternoon of Sep:em:er 13, 1983 was cevoted t9 an interview of Mr. Ross
Landsman of Region III by the NRC task group. The purpose of the
interview was to gain a thorough understanding of Mr. Landsman's
ccncerns regarding the DGB.

inciosure 1 is a list ¢f attendees for both days of the audit. Enclosure 2
was provided by Bechtel at the audit and is a chronoleogical Tist of events
before and after issuance of the NRC staff orger mod1fying the

construction permits.
"/ J/é“é——

Noman Dr-Romney

Structural and Gectechnical
Engineering Branch

Division of Engineering

A I el

Chen P, Tan
_ Structural and Gectechnical
o Engineering Branch
: Civision of Engineering

Enclosures: As stated

cc: J. Knight
Adensam
. Hood
P. Kuo



Swanberyg
J. A. Moorey

N. D. Romney

Darl Hocd

Chen P, Tan

Carl J. Costantino
Charles A. Miller
A. J. Philippacopoulos
P. Shunmugavel

B. Dhar

F. Villalta

Ernie Koerke

John Schaub

Karl Wiedner

Razdan
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Tuveson

Reeves

. lanese

T. Kumbier < °
S. Afifi A

T. R. Thirivengadam
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ENCLOSURE 1

ATTENDEES

DIESEL GENERATOR BUILDING AUDIT
SEPTEMBER 12, 1983

Bechtel

CPCO ’
NRC/DE/SGEB
NRC/NRR/DL/LB4
NRC/NRR/DE/SGEB
BNL

BNL

BNL

Bechtel
Bechtel

CPCO

CPCO

CPCO
Bechtel-SF
CPCO

Bechtel
Bechtel
Bechtel
Bechtel
Bechtel
Bechtel
CPCO



NRC AUDIT OF DIESEL GENERATCR BUILDINGS (DGB) MIDLAND

. A, Fooney

. Thirivengadam
. Shunmugavel

. Ramanujam

. S. Afifi

John Schaub

8. Dhar

K. L Brorohn

G. A. Zarese

Chen P, Tan

Norman 0. Romney
A. J. Philippacopoulos
Charles A. Miller
Mete Sozen

Carl J. Costantino
Karl Wiedner '

Darl Hood

Fernando Villaita
J. N. Leech

N. Swanberg .

C. Wilson *

-

w =0
.

.

SEPTEMBER 13, 1983

CClHPALY

CPCC

cece
Bechtel .
CPCO
Bechtel
CPCO
Bechtel
CPCO
Bechtel
NRC/SGEB —
NRC/SGEB
BNL

BNL

Buchtel Consultant
BNL

Bechtel
NRC/NRR/OL
cpPco

CPCO
Bechtel
Bechtel
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Evcecsoee 2

RONOLOGICAL LIST OF EVENT 3EFORE

AND AFTER ISSUANCE  OF NCR STAFF ORDER

MODIFYING CONSTRUCTION PERMITS ,

Date Actiuity Reference

1975-1977 Fill material is placed in vicinity BLC-11412
of diesel gqenerator building (DGB8) (Final Report

of MCAR 24)

1977

October &5 Begin pouring the DGB foundations to SK-C-628
el 630'-6" (see January 28, 1978)

Qctober § Poured foundation to el 630'<6" on Pour DG
south wall of bay 4, and south half (630.5%0)A
of east wall of bay 4 (56 yards)

October 25 Poured foundation tu el 638'-6" on Pour 0G
north wall of bay 4, and north half (630.50)8
of east wall of bay 4 (66 yards)

October 28 Poured foundation to el 630'-6" on Pour DG
south wall of bay 3, and south half (630.60)C

" of each wall of bay 3 (55 yaras)

November 8 Poured foundation to el 630'-6" on Pour DG

north wall of bay 3, and north half (630.50)0
.;of each wall of bay 3 (61 vards)

November 23 .Poured sump base slab to el §27'-6" Pour DG
at southeast corner of bay 2 and (627 .50)A
southwest corner of bay 3 (33 yards) .

December 13 Begin pouring the DGB walls to SK-C-628
el 635'-Q0" (see February 20, 1978)

December 13 Poured walls to el 634'-0" on Pour DG
north wall of bay 4, and north half (634.00)A"'
of each wall of bay 4 (36 yards)

December 16 Poured foundation to el 630'-6" on Pour DG
south face of bay 2, and south wall (630.50)F
of each wall of bay 2 (60 yards)

December 20 Poured foundation to el 630'-6" on Pour DG
north wall of bay 1, and north half (630.50)G
of west wall of bay 1 (56 yards)

December 22 Poured foundation to el 630'-6" on Pour DG
north wall of bay 2, and north half (630.50)E

0062y

of each wall of bay 2 (61 yards)



Chronologica™ ist of Events (Continued:‘j

Date

Activity

Reference

December 28

Cecember 30

December 30

1978

January 4

January 6§

January 16

January 19

» 'o‘ .
January 2%

.

January 25

February 2

February 10

February 14

February 14

0062y

Poured foundation to el 630'-6" oh
south wall of bay 1, and south half
of west wall of Bay 1 (47 yards)

Poured sump base slab to el 627'-g"
at south east corner of bay 1 and
southwest corner of bay 2 (24 yards)

Poured walls to el 635'-0" on
south wall of bay 4, and south half
of east wall of bay 4 (29 yards)

Poured sump base slab to el 627'-6"
at northeast corner of bay 1 and
northwest corner of bay 2 (36 yards)

OG pedestal foundation in bay & 1is
poured (190 yards)

Poured foundation to el 630'-6" in
south half of east wall of bay 2
(61 yards)

Poured walls to el 634'-6" in north
wall of bay 3 and north half of
of east wall of bey 3 (27 yards) .

Poured foundation to el 630'-8" in
north half of each wall'of bay 2
(45 yards) E
Completed pouring the DGB foundations
to el 630'-6" (see October S, 1977)

Poured walls to el 635'-0" in south
wall of bay 3, and south half of
east wall of bay 3 (46 yards)

Poured walls to el 635'-0" in

south wall of bay 1, and south half
of west wall of bay 1 and south

half of east wall of bay 1 (46 yards)

DG pedestal foundation in bay 3 is
poured (190 yards)

Poured walls to el 634'-6" in
north wall of bay 2 and north half
of east wall of bay 2 (29 yards)

Pour DG
(630.50)H

Pour DG
(627.50)

Pour DG
(635.00)A"°

Pour 0G
(627.50)8

Pour DG
(637.53)A
Pour DG
(630.50)1I

Pour DG
(634.50)8"'

Pour DG
(630.50)7

SK-C-628

Pour DG
’635.00)8'

Pour DG
(635.00)C"

Pour DG
(634.53)8

Pour DG
(634.5)C'
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Chronological .st of Events (Continued)

Date Activity Reference

February Poured walls to el 635'-0" in 3 Pour 0G
south wall of bay 2 and south half (635.00)D"
of east wall of bay 2 (28 vards)

February Poured wall to el 634'-6" 1in Pour HG
north wall of bay 1 and north half (634 50)0"
of west wall of bay 1 and north
half of east wall of bay 1 (41 yards)

February 2 Completed pouring DG8 walls to SK-C-628
el 634'-6" or 635'-0" (see
December 13, 1978)

March 8 OG pedestal foundation in bay 2 is Pour DG
poured (193 yards) (631.53)C

March 14 8eg: . pouring second lift on walls SK-C-628
to el 650'-0" or 654'-4" (see
April 28, 1978)

March 14 Poured wall to el 650'-0" on north Pour DG
wa'l of bay 4 and north half of (650.00)A"
east wall of bay 4 (89 yards)

March 17 Pour J wall to el 6534'-0" on south Pour DG
wall of bay 4 and south half of (654.0u)A"
east wall of bay 4 (92 yards)

March 23 DG pedestal foundation in bay 1 1is Pour NG
poui« ! 1192 yards) - (637.53)0D

March 28 First scribe mark is instal’! | oun ) File C=ri48
DGR !

March 29 Poured wall to el 650'-0“ in north Pour G
wa'l of bay 3 and north half of (650.00)8"
east wall of bay 3 (81 yards)

April 4 Poured wall to el 654'-0" in south Pour DG
wall of bay 3 and south half of (654.00)8"
of cast wall of bay 3 (94 yards)

April 11 Poured wall to el 650'-0" in north Pour DG
wall of bay 2 and north half of (650.00)C!'
east wall of bay 2 (85 yards)

April 14 Poursd wall to el 654'-0" in south Pour DG
wall of bay 2z and south half of (654.00)C"
east wall of bay 2 (81 yards)

Apr il 24 Poured wall to el 650'-0" in north Pour LG
wall of bay 1, north half of east (650.00)0

0062y

wall of bay 1, and north hall of
west wall of bay 1 (139 yards)- -

3



Chronologic™ List of Events (Continuec )

Date Activity Reference
April 28 Poured wall to el 654'-0" in south Pour DG
wall of bay 1, south half of east (654.00)D"
wall of bay 1, and south half of
west wall of bay 1 (156 yards)
April 28 Completed pouring walls to el 654'-0" SK-C-628
(see March 14, 1978)
May 9 First settlement marker is installed C/8 File C-244a5
on DGB
May 12 Last scribe mark is pluced on 0GB C/S File C-2645%
July 7 First survey record taken on scribe C/S file C-2645
marks
July 10 Begin Pouring HUAC chamber slab (see SK-C-628
August 22, 1978) g
July 10 Poured walls to el 656'-6" in sout Pour DG
wall of bay 4 (26 yards) I (656.50)A
July 10 Poured wall to el 651'-9" in north Pour DG
; wall of bay 3 and bay 4 (22 yards) (651.75)A
July 17 Poured walls to el 656'-6" in north Pour DG
wall and south wall of bay 3 (&2 (656.5%0)8
yards) ’
July 21 Poured wall to el 662'-0" in north Pour 0G
1 wall of bay 4, north half of west (662.0)A"
wall of bay 4, and north half of r
east wall of bay 4 (129 yards)
July 26 Poured wall to el 656'-6" in north Pour DG
wall of bay 2 (23 yards) (656 .50)C
July 27 Poured wall to el 656'-6" in south Pour DG
wall of bay 2 (23 yards) (656.50)0
August 3 Poured wall to el 656'<6" in north Pour DG
wall of bay 1 and south wall of (656.50)E
bay 1 (45 yards)
August 7 Poured wall to el 662'-0" in north Pour DG
wall cf bay 3 and north half of (662.00)8'
west wall of bay 3 (84 yards)
August 8 Poured wall to el 662'<0" in north Pour DG
wall of bay 1, north half of east (662.00)C'

0062y

wall of bay 1, and north half of
west wall of bay 1 (125 yards)




Chronological ist of Events (Continued) |

Date Activity Reference

August 15 Poured wall to el 662'-0" in south Pour DG
wall of bay 4, south half of east (662.00)0"
wall of bay 4, south half of west
wall of bay 4, and east half of
south wall of by 3 (100 yards)

August 18 Poured wall to el 662'-0" in east Pour DG
half of south wall in bay 2, west (662.00)F"
half of south wall in bay 3, and
south half of east wall of bay 2
(61 yards) :

August 18 Poured wall to el 662'-0" in north Pour DG
wall of bay 2 (%7 yards) (662.00)E"

August 18 Finished pouring HVAC chamber slab
(see July 10, 1978)

August 21 NCR 1482 (on soils issue) is MCAR 24
generated Report 1

August 22 NRC inspector at Midland jobsite is
informed of unusual 0GB settlement

August 53 0GB construction voluntarily halted BEBC-2427

Avgust 25 Soil boring program initiated MCAR 24, Interim

SCPtlmé;P Vi

September 7

September 27

September 29

November 7

November 16

November 16

0062y

NRC Region III is verbally informed
of abnormal settlement df diesel
generator building 2
MCAR 24 is issued (see September 5
1981) !

Poured wall to el 662'-0" in south
wall of bay 4, south half of west
wall of bay 4, south half of east
wall of bay 4, and west half of south
wall of bay 3

Interim Report 1 to MCAR 24 is for-

warded to the NRC

Interim Report 2 tu MCAR 24 is for-

warded to the NRC

Construction activities resume on the
[o]4:}

Report 1

NUREG-Q793
(Appendix A)

Howe-183-78
(ref. BLC-6578)

Howe-~230-78

BEBC-2547

Isolate electrical duct bank from the SK-C-628

0GB in bay 3



Chronological “ist of Events (Continued)

Date

Activity

Reference

November 18

November 21

November 24

December &

December 12

December 19

December 20

December 21

December.28

1979
January 5

January §
January 10

January 12

January 16

0062y

Isolate electrical duct bank from ‘the
0GB in bay 1

Isolate electrical duct bank from the
DG8 1in bay 4

Isolate electrical duct bank from the
0GB in bay 2

Meeting held with NRC, CPCeo, and
Bechtel to infurm NRC of current
status of DGB settlement

Placed mezzanine floor to el 664'-0"
in bay 4 (171 yards)

Placed mezzanine floor to el 664'-0Q"
in bay 3 (152 yards) —

Placed mezzanine floor to el 664'-Q"
in bay 1 (166 yards)

NRC is informed of decision to preload

0Gs
Placed mezzanine floor to el 664'-0Q"
in bay 2 (154 yards)

Interim Report 3 to MCAR 24 is for-
warded to the NRC

Poured wall to el 681'-6" in north
wall of bay 4 and north half of gast
wall of bay 4 (131 yards)

Poured wall to el 680'-0" in north
wall of bay 1 and north half of west
wall of bay 1 (126 yards)

End of pond fill

First crack mapping of DGB completed

SK-C-628

SK-C-628

SK-C-628

MCAR Interim
Report 3

SK-~-C-628
Pcur DG
(664.00)A

SK-C-628
Pour DG
(664.00)8

SK-C-628
Pour DG
(664.00)C
Howe 267-78
SK-C~628

Pour DG
(664.00)D

Howe=1-79

Pour DG
(681.50)A"

Pour DG
(680.09)A"

MCAR Interim
Report 2

Memo from
McConnel to Dhar




Chronologice List of Events (Continued )
__Date Activity Reference

January 18 Poured wall to el 678'-3" in north Pour DG
wall of bay 3, north half of west (678.25)A"
wall of bay 3, and north half of
east of bay 3 (143 yards)

January 24 Poured wall to el 678'-3" in north Pour DG
wall of bay 2, and north half of (678.25)8"
west wall of bay 2 (98 yards)

January 26 Beginning of surrcharging (completed

January 31

February 1
Februa}y 10

Fobru,&y,ls

February 20

February 20

February 23

February 23

0082y

on April 6, 197%. in accordance with
Specification 7220-C-81

Condensate lines 20"-1HCD-169,
6"~1HCD~-513, and 6"-2HCD-513 were cut
loose un the south side of the tur-
bine building. Horizontal movement
of 3 to 4 inches to the west was
observed. =

Condensate line 20"-2HCD-189 was cut
loose on the south side of the tur-
bine building.

Last settlement marker is installed
on DGB (see March 28, 1978)

Preparatory work for installation of
strain gage mocnitors in the turbine
building wall started today. Strain
gages are teing installad in accor-
dance with Specification 7220-C-83.

Poured wall to el 678'-3" in south
wall of bays 1, 2, 3, and 4; poured
south half of all north-south walls
(476 yards)

Completed pouring walls to el 678'-3"
(started on January 5, 1979)

Installation of strain gage monitors
for Q line wall of turbine building
is completed. Installation is in
accordance with Specification
7220-C~83 (see February 15, 1979)

Interim Report 4 to MCAR 24 is fur-
warded to the NRC

Field Engineers
Report 1/31/79

Field Engineers
Report 2/1/79

IOM, C. Dirnbau
to S. Rav,
2/10/81

Field Engineers

Report 2/15/79
by J. Wasylewsk

Pour DG
(678.25)C'

SK-C-628

Field Engineers
Report 2/23/79
by J. Wasylewsk

Howe~58-79



Chronologir "_List of Events (Continue )

Date

Activity

Reference

March 5

March 6
March 8

March 21

March 22

March.22

April 7
April 24

April 30

May §$
May 31

June 25

0062y

All surcharge activities through
Step IIT of Table I on Drawing 7220-
C-1141(Q) have been completed. Sur-
charge placement is suspended until
March 22, 1979, to observe effect of
surcharge placed to date (surcharge
approximate elevation is 644'-0")

NRC visits jobsite tu observe pre-
loading program for consolidation
of backfill under DGB

Commence placing roof and parapet to
el 681'-6" (completed or March 22,
1979) (401 yards)

NRC 1initiates 10 CFR 50.54(F)
Requests Regarding Plant Fill

Temporary settlement markers were
installed

Placing of surcharge resumes in accor-

dance with Step V of Orawing 7220-
C-1141(Q) (see Mar:ch 5, 1979). Roof
and parapet completed, i.e., last of
OG has been poured (see ¥
March 8, 1979)

Placement of surcharge is completad
(began on January 206, 1979)

Applicant submits response tu
Requests Regarding Plant Fill,
10 CFR 50.54(Ff)

Interin Report 5 to MCAR 24 is for-
warded to the NRC

All pedestal markers are installed

Applicant submits Revision 1 of
Responses to NRC Requests Regarding
Plant Fill, 10 CFR 50.54(F)

Interim Report 6 to MCAR 24 is for-
warded to the NRC

Field Engincer
Report 3/5/79
by J. Wasylews

NUREG-0793
(Appendix A)

SK-C-628

Yelecopy from
Denton to Howe:

IOM, C. Dirnbat
to S. Rao,
2/10/81

BEBC-2806

Field Engineers
Report 4/7/79
by J. Wasylewsk

Howe-132-79

IOM, C. Dirnbau
to §. Rao,
2/10/81

Howe-174-79



Chronologid 1 List of Events (Continu ™)

Date Activity Reference
July 9 Applicant submits Revision 2 of
Responses tc Requests Regarding
Plant Fill, 10 CFR 50.54(f)
August 15 Removal of surcharge commences
August 22 Construction activities resume on
the 0GB
August 31 Removal of surcharge is complete

September § -

September 12
September 13

September 19
September 21
Sop.u.mbcr 28
Octogcr 2
Gctober 8

October 16

October 22

October 24
November 2

November 13

0062y

Interim Report 7 tosMCAR 24 is for-
warded to the NRC

Survey readings are taken on both
temporary and permanent markers and
permanent markers and conversion

Revision 3 of RespOnses to NRC
Requests Regarding Plant Fill,
10 CFR 50.54(f), 1is forwarded tu NRC

Poured topping slab at 664
(25 yards) in hay 3

Poured topping slab at 664
(20 yards) in bay 4

Poured topping slab at 664
(24 yards) in bay 2

Poured topping slab at 664
(23 yards) in bay 1 « ®

Poured curbs for removable roof
plugs - all bays (18 yards)

Poured east-west ductbank in bay 1
Ann Arbor office allows field to
reweld the condensate lines at the
turbine building (see January 3] and
February 1, 1979)

Poured east-west ductbank in bay 2
Interim Report 8 to MCAR 24 is for-
warded to the NRC

Revision 4 of Responses to Requests

Regarding Plant Fill, 10 CFR 50.54(f),

is forwarded to NRC

9

Howe~-233-79

IOM, C. Dirnb
to S. Rao,
2/10/81

Pour DG
(663.7%)A

Pour DG
(663.67)8

Pour DG
(663.83)A

rour OG
(663.83)8

Pour 0G
(680.58)A

Pour DG
(632.58)A

BEBC-3344

Pour DG
(632.33)A

Howe 284-79



Chronologica™ ‘dist of Events (Continued’ ™

Date Activity Reference
Movember 14 Initial site visit by Corps of " NUREG-0793
Enginegrs (Appendix A)

December 6 NRC svaff issues order modifying the
construction permits

December Crack inapping of DGB is «gain per-
formed
December 4 Poured removable roof plug in bay 1 Pour DG
(23 yards) . (582.1)A
December 6 Poured removable roof plug in bay 2 Pour DG
. (23 yards) (682.1)8
December 10 Poured removable roof plugs in Pour DG
bays 3 and 4 (44 yards) (682.1)C
1980 : -
February 13 Poured base mats for stair towers Pour DG
(14 yards) (634.33)A
February 15 Meeting with NRC tu discuss soils NUREG-0793
preloading and dewatering program (Appendix A)
for fill under diesel generator
building
Februqﬁy 23 Revision 5 of Responses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),
5 is forwarded to NRC y
April 1 Revision 6 of Respunses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),
; is forwarded to NRC :
May S Revision 7 of Responses tu Requests
Regarding Plant Fill, 10 CFR 50.54(f),
is forwarded to NRC
July 24 and Poured mudmat for bay « base slab Pour D8
31 (30 yards) (633.08)A and
! DG(6§33.08)8
August 1 North half of el 634'-0" slab is Pour DG
poured in bay 2 (26 yards) (634 .08)A
August § Paured mudmat for bay 1 base slab Pour DG
(33 yards) (633.08)C
August 12 South half of el 634'-0" slab is Pour DG(634.08)¢

poured in bay 2 (39 yards)

0062y 10




Chronologir

Date

Activity

1 _List of Events (Continue ™

Reference

August 15

August 15
August 22
August 28

August 2§
August 29
September

September

.
s @ .

September

Septzmber

September

September

September
September
September
October 2

0062y

11

11

14

19

24

29

Revision 8 of Responses to Requeésts
Regarding Plant Fill,
is forwarded to NRC

10 CFR 50.54(f),

North half of el 634'-0" slab is
poured in bay 1 (26 yards)

South half of el 634'-0" slab is
poured in bay 1 (38 yards)

NRC and their consultants tour site

-

8egin grouting the gap between the
DGB footing and the mud mat (see

September 11,

1980)

Grouting of the east footing of
compl@ted on

bay 3 begins;
1580

August 29,

Grouting of the north footing of
completed on

bay 3 begins;
September 5,

1980

Grouting of the east footing of
completed on

bay 4 begins;
September 11,

1980

Poured east-west ductbnnk in bay &

(10 yards)

Completed grouting of gap between
building footing and mud mat (see

August 29,

1980)°

Poured part of east-west ductbank in
in bay 3 (10 yards)

Revision 9 of Responses to Requests
Regarding Plant Fill,
is forwarded to NRC

10 CFR 50.54(F),

Completed pouring east-west ductbank
in bay 3 (16 yards)

Poured east side of bay 4 mudmat for

base slab

Poured remainder of bay 4 mud mat for

base slab

Poured mudmat for bay 3 base slab

(28 yards)

Y T

Pour DG(634.08
Pour 0G(634.08
NUREG-0793

(Appendix A)

REM C-2817

Field Engineer
Report 9/17/80
by J. Wasylews

Field Engineer
Report 9/17/80
by J. Wasylews
tield Engineer
Report 9/17/80
by J. Wasylews

Pour DB(632.0)

REM C-2817

Pour 0G(630.0)

Pour DG
(632.0)8

Pour DG
(632.92)A

Pour 0G
(632.92)8

Pour DG
(633.92)A



.

Chronological ist of Events (Continued)

Date Activity Reference
Qclober 7 Oral depositions of NRC staff, CpPCo NUREG-0793
ko 8PC, and consultants (of NRC) during (Appendix A)

February 20

October 8

Octobi:r 14

o

Qctob:r 1
Qctobivr 23

October 31
Nouvomber 13
November 21

DecembBer 1'%

.

1381

Fetiruary 5
Mar:. 4 16

Apr.l 18

April 20 to
April 24

Apr il 16

0062y

discovery for soils hearing

North half of el 634'-0" slab is
pou: d in bay 4 (26 yards)

South half of el 634'-0" slab is
poured in bay 4 (40 yards)

North half of el 634'-0" slab is
poured in bay 3 (28 valds)

South half of el 634'-0" slab 1is
poured in bay 3 (39 yards)

Diesel generator has been installed
in bay 1

Diesel generator has been installed
in bay 2

Revision 10 of Responses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),
is submitted to MNRC

DG has been installed in bay 3

DG has been installed in bay 4

Revision 11 of Responses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),
is submitted to MNRC

Calculation DQ-14(Q) is signed off
at Revision 0. Calculation supports
re.ults presented in NRC Technical
Audit of April 20 through 24

NRC performs structural technical
audit of Midland Nuclear Power P.nt

Crack mapping of DGB is again per-
formed

12

Pour DG(633.

Pour DG(633.°

d7 )8

Pour DG(63"

'
PR

,];!B

Pour DG(634 0)C

Geotechniral
Trip “eport
(Com 037095)

Geo! . hnical
Trip Re,.urt
(Com 037095%)

Geotechnical
Trip Repurt
(Com Q37095)

Ceotechnical
Trip Repurt
(Com 037095)

CPCo le!ier
Serial 11632

IOM, J.L. Hoek~-
water to 8. Dhar
(Com 028197)




-

hronological £ of Events (Continued) j

Date Activity Reference
July 7 Sent nodal fcrces to D. Green of IOM, L.H. Curti
Earthquake Engineering Services for to O. Cruen
input to ADINA analysis (Com )
July 13 Crack mapping results of DGB ar.: (er- [OM, J. L. Hook-
warded to Ann Arbor office water to 8. Dhar
(Com 036113)
July 17 Sent nodal forces to D. Green of EES IOM, L.H. Curtis
for input to ADINA analysis to 0. Green
. (Com )
August 19 Preliminary Report on ADINA an.lysis IOM, 0. Green
is submitted to Bechtel by CYGNA to L.H. Curtis
(formerly :1.9) (Com 039796)
Aug -t 31 Authorization is sought to retain IOM, T.E. Johnson

Sentember 1

September 10

Scp:embog 30

.

OQctober 6
and 7

October 16

octo:nﬁf ,l

Qctobwr~ 26

Decemher 10

00A2y

M. Sozen as consultant__

Final Report on MCAR 24 is subwitied
to CPCo

Final Report on ADINA analysis 1is sub-
miti.d to Bechtel by CYGNA (formerly
EES)

Meeting with NRC staff to discuss
study of stresses in vicinity of
crack in wall of DGB

Meeting with NRC on underground
sipes and DGCB settlement measure- '
ments

Letter to NRC forwarding final
reports on NRC structural audit
open items

Technical Report, "Structural
Stresses Induced by the Differential
Settlement of the Diesel Generaslor
Building" is submitted to the NRC

Revision 12 of Response to NRC
Requests Regarding Plant Fill is
transmitted to NRC

Meeting with NRC to discuss existing
concrete cracks (N. Swanberg,

T.E. Johnson, and M. Sozen present
for Bechinl)

13

to E.A. Rumb 1 3h
(Con QA8581)

aLc-11412

IOM, D. Green
to L.H. Curtis
(Com 04195%)

IOM, F. Villalta
to A.J. Buos
(Cow )

NUREG=0 /13
(Appendix A)

NUREG- 0793
(Appendix A)

CPCo letter
Serial 14316

CPCo le!ier
Serial 14333

IOM, R.C. Bauman
to A.J. Boos
(Com 055320)
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Chronological Li: “gf Events (Centinued)

Date

Activity Reference

1382

January

1

Jaruary 28

Febtiruary

February

Februi: y
to
February

February

March %'

April 19

May '1

June 2

June

My ”

12

16

23

25
.7;

Meeting 1in bothesd- between NRC and
consultants, CPCo, 8echtel, and its
consultants to discuss cracks

Calrulation DQ-23(Q) is signed off

at Revision 0. Calculation DQ-21(Q)
supports first drafts of Karl Wiedne='s
Public Hearing testimony (Settle.wnt
which was previously contained -in

FSAR load combinations is removi~d. )

Report of Construction Technology (Com 059271)
Laboratories' (CTL) "Evaluatioc. of

Crecking in DGB at Midland Plant"

is Forwarded by CTL to CPCo

Report entitled Evaluation of the J. Mooney to
Effect on Structural Strength of H. Denton (CPCo
Cracks 1in the Walls of tne DGB by Ser: Y 15978
Mete A Sozen is forwarded to the NRC

AP, Com 059799)

CPCo and Bechtel meet with NRC in

Arcthesda to discuss soils remedial

actions

NRC staff rececives advance copy of NUREG-0793
K. Wiedner's draft testimony (Appendix N)
(January 8, 1982) on structural

reanalysis of the 0GB, excluding .

Appendix C ' '

Crack survey of 0GB cast wall is com= (OM, I.L. Hoek=
pleted water to B. Dhar
(Com 061512)

ACRS Report is submitted to NRC Cree "etter
Serial 164,29

Saf ' ; Evaluation Report (SER) is NUREG-07913
issued by the NRC’ (Appendix A)

Tochnical report revision (required BLC-14356
as a result of meetings with NRC in

Bethesda during February 23 and

2%, 1982) is sent to CPCo

8=splonont 1 to SER is issued by the NUREG-0793
N

14



Chronological Lis uf Events (Continued)

Date Activity Reference

June 25 Revision 13 of Responses to NRC ..CPCo letter
Requests Regarding Plant Fill is Serial 1/916
transmitted to NRC

J: .. 20 FSAR Revision 44 1is transmitted to CPCo letter to
NRC (Revision 44 is first revision NRC (J.W. Cook
of FSAR which physically includes to H.R. Dentun)
four settlement equations of Serial 17897
Response to Question 15 of the NRC
Requests Regarding Plant Fill).

July 29 and NRC visits Ann Arbor office to dis-

July 30 cuss comments on NRC's draft Safety

September 2

Septomber 23

Qctober

T
Decembor *

Decembher 17

1983

January 4

January 21

-

0062y

Evaluation Report

Meeting held in Alburquerque, New
Mexico to discuss the fFifth draft of

Or. Peck's testimony (S. AffFifi,
K. Wiedner, J. Brenner, M. Millcr,
D A. Z7anese)

Public Hearing Testimony of K. Wiedner
is transmitted to lawyers (lsham,
Lincoln & Beale) for distribution.

Supplement 2 to SER is issued by the
NRC

Public Hearing 1n Midland Courthouse
on Diesel GCenerator Building

Revision 14 of Responses to NRC .

Requests Regarding Plant F1ill 1is
transmitted to NRC

Dead load, live load, and settlement
load stresses distributions are for-
warded to R.P. Kennedy of Structural
Mechanic Associates _ .MA)

Adc ' ional stress distributions are

submitted to SMA (node coordinates
and connectivity)

15

BPC lett: « to
Ishau, Lincoln &
Beale

NUREG-0793

CPCo letter
Serial 20390

BPC Y. tter to SMA

(Com 100::,13)

i
\
|
BPC letter to SMA |
(Com 102278) |

|
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Midland Diesel Generator Building
Executive Summary
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A construction p¢
issued by the At
Soils-related pr«
when the settleme
settlement of the
has a shallow fou
of the main power
(Pigure BS-1). T
predicted for thi
thereafter, the 2
NRC site inspecto’

LAND PLANT UNITS 1 AND 2
ESEL GENERATOR BUILDING
EXECUTIVE SUMMARY

ait for Mid.iand Plant Units 1 and 2 was
ic Energy Commission on December 15, 1972.
lems were first identified in July 1978
t monjitoring program detected excessive
liesel generator buildiag (DGB). The DGB
lation and is located at the southern end
'l1ock as shown in the site plan
building had settlsd more than was
stage of constru.tion. Shortly
licant verbally reported the matter to the
and forma.ly reported it under 10 CFR

50.55(e) in Septer r 1978.

B. LAYOUT

The DGB is a two-st
three crosswalls th.
each cell contains a
supported on conrinuc
and rests on £ill ths
el 603'. Plan dimens:
70' with a total inter:
shown in Figure ES-.2.
6'-6"-thick, reinforced-
structurally connected to

, teinforced-concrete structure with
'ivide the structure into four cells;
'8¢l generator unit. The building is
footings that are founded at el 628°'
‘tends down to approximately
of the DGB are approximately 155' x

‘eight of approximately 44 feet as

diesel generator rests on a

“ete pedestal that is not

- building foundation.

ORIGINAL DESIGN
1. PRillesophies

The DGB is a Selsmic Catego:r I, safety-celated structuce
designed to protect the dies | generators and assoclated
equipment and to protect this equipment from extreme
environmental conditions such a»v seismic events and
tornado and wind loads. As a ‘ssult of these
requirements, a box-type, reinfirced-concrete structurce
with thick walls and roof was chowen. The building is
supported by strip or continuous fsotings. The diesel
generatours, supported on separate roundations, isolate
the building from any potential vibration problem.

2. Structural Svsteas

In general, conventional and standac. calculations were
used to analyze and design the variour components of the
structural system. Computer analysis using the
finite-element method was used in soms cases such as the

0284y i
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Midlaud Diesel Generator Building
Executive Summary

floating slab at grade and north walls with complex
openings. A lumped-mass computer model supported by soil
springs was used to generate seismic response spectra.
The seismic forces used in the static analysis and design
of the structural components were based on the
appropriate acceleration values selected from the
response spectra.

All walls were designed as shear walls to resist seismic
forces. The exteiior walls and roof were also designed
to resist impact loads due to tornado-generated missiles
a8 well as pressure loads caused by tornado
depressurization. Interior coucrete floors are supported
by steel beams that carry the vertical loads. The
concrete floors and roof were also designed to act as
diaphragms to distribute the horizontal loads imposed on
the structure. The contiauous wall footings (strip
foundation) ware designed to transmit the building loads
to the soil foundation. The floor slabs at grade are
independent from the structure and the diesel generator
foundations and were designed as floating slabs supported
by compacted backfill. The diesel generator foundations
are large, reinforced-concrete blocks independent of the
structure and are designed to carry the various loads
transmitted by the diesel generators.

3. Conservatisms

The DGB is a two-story box structure with a configuration
that is inherently strong to resist the appiied loads.

In addition, the exterior walls and roof are very thick
in order to prevent local penetration from postulated
tornado-generated missiles. Thus, the structure has a
great deal of reserve strength to resist stresses caused
by a selsmic event and extreme wind loads.

IT. RIESEL GENERATOR BUILDING CONSTRUCTION HISTORY

The DGB has a shallow foundation and was constructed in an area
of the plant where approximately 25 feet of compacted backfill
was placed under the foundation over the natural material at the
site. In this area, the majority of the fill was placed between
1975 and 1977. The actval foundation construction of the DGB
began in October 1977 and was completed in January 1978. The
buildirg walls were constructed up to grade (el 635') between
December 1977 and February 1978. The next l9-foot-high section
of walls was bullt between Macch and April 1978, The diesel
generator pedestal foundations were constructed between Januacy
and Macrch 1978. The installation of the construction scribe
marks to ald construction activities began in March 1978 and was
completed in May 1978, and the settlement macrkecrs were installed
between May and November 1978. In early July 1978, sucrvey
settlement records using the scribe marks were begun. During
July 1978, when the building was approximately 60% complete, the
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settlement monicoring program detected settlements of 3.5 inches
at the point of greatest settlement, compared to the design
predictions of 3 irches for the 40 years of expected plant
operation. It appeared that the building was settling due to the
consolidation of the underlying fill and was being partially
supported along the north portion by feur electrical duct banks
acting as vertical piors resting on the natural soil below the
fill. sShortly thereafter, the applicant verbally reported the
matter to the NRC site inepector, and formally reported it under
10 CPR 50.55(e) in Septembes 1978.

Construction of the DGB was voluntacily stopped in August 1978
and a soil boring program was initiated to determine the quality
of the backfill under the foundation. Drs. R.B. Fsek and

A.J. Hendron, Jr. were retained as consultants to advise on the
selection and the execution ot any remedial action.

The exploration program confirmed that the fill did not meet the
specified compaction requirements and that it consisted-of bhoth
cohesive soil and granulier soil. Lear concrete was also used
locally as backfill. The fill ranged from very soft to very
stiff for cohesive soil and from very loose to dense for granular
soil. At the time of the exploration, the groundwater level
ranged from el 616' to el 622', and the cooling pond, located
about 275 feet sounth of the ovilding, had a water level at
approximacely el 622°',

On the basis of rhe consultants' recommendations and after a
review of various alternatives, it was decided to surcharge the
DGB and the surrounding area to accelerate settlement and
consolidate the fill material. Muring November 1978, the duct
banks (see Figure ES-2A) entering the DGB were isolatnad from the
building so additional settlement due o surcharging and the
additional deadweignt of the structure to be constructed would
not overstrecs these areas. Construction of the building was
also resumed in November 197¢ with the temainder of the corncrete
work on the 2uilding being essenticlly completed by the end of
March 1979. Before the surcharge program began in January 1979,
the utilities entering the I'GB were isolated from the DGB so that
settlement during surcharging would not overstress these areas.
The utilities were reconnected attey the surcharge program was
completed in August 1979.

ITI. REMEDIAL PROGRAM
A. SURCHARGE PROGh..:

The purpose of the surcharg® was t0 accelerate the settlement
80 that future setilement under the operating lcads would be
within tolerable limits. Fur-hermore, this procedure would
permit a reliable cetimate of the future settlement. Befcre
the surcharge was placed, soil instrumentation was installed
(see Table ES-1). The instrumentation was directed at
monitoring settlement and pore water pressure in the fill.
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Surcharging consisted of placing 20 feet of sand above grade
(el A34') with the geometry shown in Figure ES-3. The
surcharge was added in two principal increments as shown by
the idealized load history in Figure ES-4. Surcharging was
effectively begun on January 26, 1979. Approximately 94% of
the structure dead load had been applied by the time the
surcharge reached maximum level. During this time, the
cooling pond level was raised tc el 627'. Removal of the
surcharge started August 15, 1979, when it had been
determined by the applicant and its consultants that primary
consolidation of the soil had been achieved and that future
settlement could be reliably predicted.

B. PERMANENT DEWATERING SYSTEM

The results of the exploration showed some loose sands were
present under the DGB. The surcharge was not expected to
improve the sand densities sufficiently to preclude
liquefaction during seismic events. Therefore, a permanent
dewatering system was designed to maintain water level below
el 610' in the ar2a of the DGB. Elevation 610' was selected
in accordance with a liquefaction evaluation based on the
methcd published by Seed (see Reference 1). Standard
penetration values and relative density data obtained from
various investigations were used in this analysies. The study
employed a conservative upper-bound acceleration value of
0.19 g, which is larger than the 0.12 g Midland SSE.

C. SETTLEMENT PREDICTIONS

1. Settlement Predictions Based on Surcharge Program

Figure ES-4 contains a typical plot of settlement versus
time for a point on the DGB, along with piezometer
elevations. cooling pond elevations, and the idealized
surcharge load history. The settlement data points for
the period before surcharge removal have been replotted
as settlement versus .he logarithm of time as shown in
Figure ES-S. The data after surcharge removal are shown
on the semi-log plot of Pigure ES-6. Figure ES-5 shows
the typical consolidation behavior with primary
consolidation completed and the seccndary consolidation,
with a typical straight line settlement versus log time
relation beginning approximately 100 days from the start
of surcharge placement. This behavior permitted
extrapolations to be made to forecast the building
settlement during its service life under the conservative
assumption that the surcharge remains in place for

40 years. Results of this extrapolation are shown in
Figure ES-7.

Ups. r'urcharge removal, the building showed a rebound of

abc.. 0.2 inch. Pollowing the rebound in August 1979 and
unt..i the start of dewatering in September 1980, the
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building showed a maximum settlement of about 0.1 inch.
This is less than the range of 0.2 to 0.5 inch, which was
predicted on the basis of the previously mentioned
straight-line extrapolation.

Following the start of dewatering activities in September
1980 up to December 31, 1981, the building settled 0.4 to
0.5 inch (see Figure ES-8) primarily due to lowering the
groundwater table from approximately el 620' to el 595°'.
Between December 31, 1981, and June 1983, the building
settled an additional 0.3 inch primarily due to further
lowering of the groundwater table to approximately el
587'. As shown in Figure ES-6, these settlements display
relatively steep slopes on the settlement-versus-log-
time plot. However, when these data are compared with
the observed settlements of the two Borros anchors BA-8
and BA-53 (see Figure ES-9) embedded ir the natural soil
below the structures, it is seen that most of the
observed settlement of the building was due to deep
settiement of the underlying natural soil caused by
dewatering. When the uniform, deep-seated settlement of
the natural soil (below el 603') due to dewatering is
subtracted from the total building settlement, the
resulting backfill settlement-versus-log-time plot (see
Figure ES-10) displays a slope less than the one used for
secondary consolidation settlement prediction.

Therefore, the predictions of sacondary conmnsolidation
settlement given in FPigure ES-7 are conservative.
Furthermore, any future dewatering settlements should be
small because future drawdown would exceed the present
magnitude by only small amounts.

Concern about liquefaction of the loose sand portions of
the backfill is 2liminated by permanent groundwater
lowering. The settlement of the unsaturated sand because
of ground shaking caused by earthquakes (shakedown
settlement) was calculated on the basis of the approach
described by Silver and Seed (Reference 2) and the
recommendations on multidirectional shaking by Pyke,
Seed, and Chan (Reference 3). The estimated shakedown
settlement is approximately 1/4 to 1/2 inch for ground
acceleration up to 0.19 g. The north side of the
building will settle the maximum of 1/4 to 1/2 inech
during the 0.19 g earthquake, whereas the south side will
settle a negligible amourt because there is a smaller
thickness of sand under the south side of the DGB. Thus,
the building will tend to rotate slightly toward the
north during seismic shaking. To date, it has tended to
rotate south during static settlement under the surcharge
load due to the higher percentage of clay under the south
side of the building.
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Settlement Predictions Based on Laboratory Data

At the request of the NRC, 11 soil borings were drilled
in the DGB area during April and May 1981 as a part of
additional soil investigation. Details of this
investigation program were coordinated with the NRC staff
and its consultants, the Army Corps of Engineers.

One-dimensional consolidation tests were performed on the
sampies obtained after removal of surcharge to provide an
estimate of maximum past consolidation pressure. The
maximum past consolidation pressures interpreted from the
laboratory tests showed a scatter predictable for
consolidation laboratory tests on heterogeneous fill.

The data showed some of the interpreted maximum past
consolidation pressures to be lower than would have been
expected after surcharging; a greater number were

higher. On the basis of this information, a settlement
analysis was made to estimate future primary
consolidation under the DGB loading. On the basis of a
review of the results of this analysis and the measured
and predicted settlements, the applicant and the NRC
agreed that it is sufficiently conservative to represent
future settlement in the structural analysis by the sums
of the values in Figures ES-7 and ES-8.

D. PFOUNDATION MATERIAL PROPERTIES

1.

0284y

Bearing Capacity

The results of the strength tests on cohesive soils
cbtained after surcharging provided shear strength
parameters required for evaluation of the factors of
safety against bearing capacity failure under static and
seismic conditions. The factor of safety against a
static bearing capacity failure is greater than S,
compared to the minimum acceptable value of 3, The
factor of safety against a bearing capacity failure for
combined static and earthquake loads consistent with a
safe shutdown earthquake (SSE) of 0.12 g is greater than
2.6. The factor of safety was shown tc be equal to 2.4
for an SSE whose dynamic forces are based on a 0.12 ¢
earthquake increased by 50%. The minimum acceptable
factor of safety is 2.0 for ccmbined static and
earthquake loading.

Dynamic Properties of Backfill

Seismic cross-hole testing was performed at two locations
within the DGB during November and December 1979 to
determine the shear wave velocity of the fill for seismic
analysis. The measured shear wave velocities are given
in Figure ES-11. The data showed the shear wave velocity
can be represented by a value of 500 ft/sec from ground
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surface to el 615' and by a value of 850 ft/sec from

el 615' to el 600'. These numbers were used to determine
the shear wave velocity value used in the seismic
analysis of the DGB.

SURCHARGE EFFECTIVENESS

Figure ES-12 presents a comparison between the pressures that
existed during surcharge and those expected during the
operating life of the structure. This comparison shows that
at all depths in the fill, the pressures that existed during
surcharge exceeded those that are expected while the
structure is operational. Furthermore, all settlement-
versus-log-time plots show that secondary consolidation has
been reached. Therefore, the settlements predicted on the
assumption that the surcharge remains in place for 40 years
(see Figure ES-7) are conservative based on the fact that all
loads added after surcharge removal, including those due to
permanent dewatering, will be less than the surcharge loading
at all depths.

SETTLEMENT MONITORING

The settlement of the diesel generator building will be 0
monitored during plant operation. Survey measurements will
be taken at least every 90 days during the first year of
plant operation. Survey frequency for subsequent years will
be established after evaluating measurements taken during the
first year. Allowable total settlements, which are based on
the predicted values, have been established for each of the
settlement markers on the structure and pedestals. If 80% of
the allowable settlement (settlement action limit) is
reached, survey frequency will be increased to at least once
every 60 days and an engineering evaluation will be
performed. If the allowable settlements are exceeded, the
plant will be shut down until the structure's safety can be
established.

STRUCTURAL REANALYSIS

A structural reana.ysis was performed on the DGB to determine the
settlement and surcharging effects on the building.

A.

DESIGN CRITERIA

The DGR is predominately made from 4,000 psi concrete (except the
roof slab, which is 5,000 psi concrete) reinforced with Grade 60
steel bars. The building was originally designed for the ACI
code allowables.

The load combinations employed for the original analysis and
design of the DGB are provided in FSAR Subsection 3.8.6.3. The
original FSAR load combinations did not contain a settlement
effects term (T). Four additional load combinations were
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established and committed to be .considered. These addaitional
combinations consider the effects of differential settlement in
combination with long-term operating conditions and with either
wind load or OBE. Table ES-2 provides the load combinations
listed in FPSAR Subsection 3.8.6.3 and the four additional load
combinations.

The following loads are considered in the reanalysis:

1.
2.

Dead loads (D)

Effects of settlement combined with creep, shrinkage, and
temperature (T)

Live Loads (L)
Wind loads (W)
Tornado loads (W')
OBE loads (E)

SSE loads (E')

Thermal effects (T,)

B. ANALYSIS

1.

0284y

Models

The structural reanalysis uses two different mathematical
models of the DGB: a dynamic lumped-mass model, and a
static finite-element model.

The dynamic lumped-mass model is a one-dimensional,
stick-type, lumped-mass model using beam elements to
represent the structural stiffness, and spring and damper
elements to represent the impedance functions for the
foundation medium. The model was used to determine the
overall seismic behavior of the DGB. The impedance
functions were based on the dynamic soil properties. To
account for the uncertainties in the foundation soil
properties, impedance functions were varied considerably
and the resulting seismic responses were enveloped.

The finite-element model is a mathematical model that
reduces the DGB to an interrelated system of finite
elements. The building is defined by a set of 853 nodal
points and 1,294 elements. Of these elements, 901 are
plate elements representing walls and slabs, 141 are beam
elements representing the footings, and 252 are boundary
elenments representing the foundation soil. Horizontal
and vertical translational esprings are used to simulate
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the boundary condition. Figure ES-13 illustrates an
isometric view of the finite-element model.

Load Representation

The dead load is represented in the finite-element model
by the acceleration due to gravity. The live load is
represented by pressures applied to plate elements
modeling the floors. Wind loads are represented by
pressures on plate elements and concentrated nodal
loads. Seismic loads are represented by accelerations
and settlement effects are represented by the soil
springs explained below.

Soils Springs

a) Short-Term Load Analysis

The overall translational soil impedances from the
dynamic model are used to calculate soil springs in
the finite-element analysis for short-term loads
(i.e., wind, tornado, and seismic).

b) Analysis Without Settlemept Effects

The analytical model for dead load and live load case
without settlement effects was constructed by using
large values for the socil springs.

¢) Analysis for Settlement Effects

For long-term loadings with settlement effects, the
structural reanalysi: addresses four distinct time
periods. A unique set of measured or estimated
settlement values that corresponds to each of the
following periods are used:

1) March 28, 1978, tc August 15, 1978

The first scribe mark was placed on the structure
on March 28, 1978. August 15, 1978, represeants
the closest survey date before halting DGB
construction. The structure was partially
completed to 26 feet (el 656'-6") above the top
of the foundation. A long-hand analysis was used
for calculating stresses.

2) August 15, 1978, to January S5, 1979

The duct banks were separated from the structure,
and DGB construction activities resumed during
this period. January S, 1979, is the last survey
date before the start of surcharge activities.
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The structure was constructed to el 662'-0" and
was analyzed using finite-element methods.

January S, 1979. to August 3, 1979

Surcharge activities occurred within and around
the structure during this period. August 3,
1979, is the last survev date available before
the start of surcharge removal. During this
period, the structure was completed and analyzed
using finite-element methods.

Forty-year settlement
This period is composed of the following:

a. Actual measured settlements from September
1979 to December 1981 - These settlements are
small when compared with the predicted
settlements and are mainly dae to dewatering.

Predicted secondary consolidation from
December 1981 to December 2025 - These
values, based on the conservative assumption
that the surcharge remains in place over the
life of the plant, exceed the settlement that
will actually occur.

To determine forces resulting from settlement, an
analysis was performed separately for each of the above
four cases. The analysis was iterative in nature to
produce a deflection profile of the spread footing
foundation that best approximates the settlement profile
for the time period being considered.

Figure ES-14 summarizes the actual and estimated
settlements employed in the settlement analysis.

Figures ES-15, ES-16, and ES-17 give individual isometric
presentations of measured and predicted settlements and
also show settlement values resulting from the finite-
element analysis of the DGB model for periods 2, 3, and
4. The comparison shows good correlation between values
resulting from the finite-element model and the
measured/predicted settlement values. Because of the
high stiffness of the structure compared to the
underlying soil, the building will mainly undergo rigid
body motion. Differences between calculated and
measured/predicted settlements are small and within the
accuracy of the survey. The accuracy of the surveys and
of the predictions of future settlements are presented as
an error band on Figures ES-15, ES-16, and ES-17. It can
be seen that practically all the differences between the
calculated and the measured/predicted settlements lie
within these error bands.
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Analysis of Survey Data

An analysis of the survey data reveals that the data are
not accurate enough to reflect the exact changes in the
structural shape due to the settlement.

The results of a review of this survey data can be
summarized as follows:

a)

b)

c)

d)

The difference between consecutive measurements at a
building location reveals both positive and negative
values. The negative values indicate that the
structure moved up or a potential inaccuracy in
measurement existed. Because the structure cannot
easily move up against its own weight, it is likely
that a negative value indicates an inaccuracy in
measurement.

Review of relative displacements of the north and
south walls fhow that the data vary irregularly. It
cannot be concluded from these data that the
structure developed differential settlement in the
period considered.

Angle Variation Analysis

During the settlement period considered, random
changes in algebraic sign exists for the vertical
angle formed by three markers along the south wall of
the DGB. Therefore, it can be concluded that the
settlement of the structure during this period was
mainly rigid body motion.

Warpage Analysis

The warpage across the structure was found to vary
with time between positive and negative values. It
can be concluded that the survey data are not
sufficiently accurate to prove that the structure has
developed differential settlement (warpage) across
the corners.

Summarizing, the survey data analysis concludes that the
existing data were not accurate enough for direct use in
structural analysis and need to be modified, error bands
were established to be between 0.125 inch and 0.22% inch
for the four settlement periods. By smoothing the
settlement ve time curves to compensate for the survey
inaccuracies, the data reflect that the structure was
experiencing mainly rigid body motion in the period
during which settlement was measured.

11
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C. STRUCTURAL EVALUATIONS AND RESULTS

The concrete walls and slabs were evaluated using the OPTCON
program. This program calculated the stresses in the
concrete and reinforcement of a given section that is
subjected to axial load, bending moment, and thermal
gradient. The shear stresses in various parts of the
building (walls, slabs, and footing) were evaluated using
hand calculations from the Bechtel Structural Analysis
Program (BSAP) results. The DGB was found to meet the
1tructural design criteria as defined earlier.

The critical load combinations are those that include either
the tornado load case (W'), the OBE load case (E), or the
settlement effect (T), specifically:

1.0D + 1.0L + 1.0W' + 1.0T,
1.0D + 1.0T + 1.0L + 1.0E
1.4D + 1.4T

In a majority of the locations in the DGB, the tornado load
combinations produce the highest stress levels.

D. ADDITIONAL STRUCTURAL ANALYSES

For comparison only, an additional analysis of the DGB was
evaluated for the more stringent load combinations of ACI 349
as supplemented by Regulatory Guide 1.142 (Table ES-3) and
found to be adequate.

Another informational finite-element analysis of the DGB has
been performed. In this analysis, the 40-year settlement
values were imposed onto the structure directly, rather than
adjusting the soil springs to an approximate settlement
profile as explained earlier. Because the settlement profile
is not a smooth curve, the results of the finite-element
analysis indicate that the allowable stress levels would be
exceeded by a large margin in a vast portion of the
structure. Furthermore, the analysis illustrates that
additional forces beyond the structural dead load are
required to deflect the structure into this shape. In other
words, either the soil must be capable of developing tension
to pull the structure down or dead load in excess of the
existing building dead load must be supplied at the
appropriate points to deform the structure to comply with the
settlement profile. This analysis therefore demcunstrates
that the settlement profile cannot realistically be applied
directly to the structure.

An analysis was also performed to investigate the structure's

ability to span any soft soil condition. This analysis
consisted of employing a soil spring value of zero at the
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junction of the south wall and the interior wall separating
bays 3 and 4. Soil spring values were then linearly varied
in the north as well as the east-west directions so that they
returned to their original 40-year value within a distance of
approximately 15 feet from the zero spring. It can be
concluded from :ais analysis that the DGB can successfully
epan the assumed scft 30il spot intrzcduced without
significantly increasing the stress levels.

EFFECTS OF CONCRETE CRACKS

A set of electrical duct banks located beneath the building
foundation initially acted to restrain the even movement of
the structure during £fill settlement. A systematic crack
pattern was observed in walls resting on the duct banks.
Cracks in walls that do not rest on duct banks are
attributable to the effect of restrained volume changes
during curing and drying of the concrete. Cracks were first
mapped after the duct banks were separated from the DGB and
prior to surcharge placement. Another crack mapping of the
DGB was performed after surcharge removal to acertain the
effect of surcharge.

The concrete cracks within the DGB were formally addressed in
the response to Question 29 of the NRC Requests Regarding
Plant Fill. 1In this response, the cause and significance of
the concrete cracks in all structures were presented.
Subsequently, during the NRC structural technical audit of
April 1981, further discussion was held concerning the
effects of the cracks and the additional stresses resulting
from the concrete cracks. To evaluate the additional
stresses associated with the concrete cracking, a number of
analytical approaches have been used and the results
forwarded to the NRC in the response to Question 40 of the
NRC Requests Regarding Plant Fill. These results indicated
that because these stresses are strain-induced secondary
stresses, they do not affect the ultimate strength capacity
of the cracked member.

In response to an NRC request for a nonlinear, finite-element
analysis to evaluate the effects of cracks on the integrity
of the DGB, an additional computer analysis of the DGB was
performed. This analysis w2s performed using a finite-
element program, Automated Dynamic Incremental Nonlinear
Analysis (ADINA), which is a three-dimensional, nonlinear
program capable of considering concrete crushing, cracking,
crack widening, and reinforcement yielding. The east wall of
the DGB was selected for the ADINA analysis. A crack was
modeled into the east wall, and the ADINA analysis was
performed for two governing load combinations. The analysis
indicated that the effect of concrete cracks was localized
and minor in nature. The results of this ADINA analysis were
submitted to the NRC, followed by meetings with the NRC staff
to discuss these results.
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To address additional staff concerns, further evaluation of
the 2xisting concrete cracks was performed by two
consultants, Dr. Mete Sozen of the University of Illinois and
Dr. W. Gene Corley of Portland Cement Association. The
consultants agree that the DGB is capable of withstanding the
loads it was initially designed for, despite the existence of
concrete cracks. A report addressing the evaluation of
cracks by the consultants has been presented to the NRC
staff; three meetings have subsequently been held to discuss
the report on cracks.

Also, reports on a crack repair program by Portland Cement
Association for all cracks in all structures have been
submitted to the NRC. Based on these reports, all exterior
cracks 20 mils and larger in width and accessible interior
cracks 20 mils and larger will be repaired such that the
extent (length) of repair will be limited to a crack width of
10 mils or larger. Also, a monitoring program will be
implemented which will consist of monitoring DGB cracks once
every year during the first 5 years of plant operation and at
S-year intervals thereafter. Specific acceptance criteria
(i.e., alert limits and action limits) on crack width and
crack width increases are also specified.

F. SEISMIC MARGIN REVIEW

As part of the seismic margin review (SMR) conducted for
Midland, the DGB's ability to withstand seismic excitation
was investigated. The evaluaticn was conducted using new
seismic response loads developed for the seismic margin
earthquake (SME) together with normal operating design
loads. The seismic loads were developed using a
site-specific earthquake for Midland as well as new
soil-structure interaction parameters which reflect the site
layering characteristics. Margins against code-allowable
values were calculated for selected elements throughout the
structure.

The seismic excitation of the structure was specified in
terms of site-specific response spectra developed for the
top-of-fill location. These spectra have a peak ground
acceleration of approximately 0.15 ¢g. The vertical component
was specified as two-thirds of horizonmtal.

A seismic analysis was performed using the lumped-mass model
explained earlier.

Overall seismic loads determined by the response spectrum
analyses were distributed to the resisting structural
elements by the rigid diaphragm approximaticn. This method
is appropriate for the concrete shear wall and diaphragm
system of the DGB. Seisamic shears and overturning moments
were distributed to the individual walls in proportion to
their relative rigidities. Seismic loads acting on the
diaphragms were determined using information available from
0284y 14
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the load distributions to the individual walls. The shear
walls and diaphragms were evaluated for seismic loads
combined with loads due to normal operating conditions
predicted by static analyses.

Capacities for the shear walls were developed in accordance
with the ultimate strength design provisions contained in ACI
349-80. Shear walls were checked for their ability to resist
in-plane shears and overturning moments. Margin factors were
determined for the selected walls based on comparisons of the
loads due to seismic and normal operating conditions and the
code ultimate strength capacities. The selected walls were
found tc be governed by overturning moment. The lowest cocde
margin calculated was found to be 1.8. The SME must be
increased by at least a factor of 2.2 before the code margin
for any wall would be exceeded.

Diaphragm capacities were determined using ACI 349-80
criteria developed for shear walls. The diaphragms evaluated
were found to be governed by shear. The lowest code margin
for the diaphragms was found to be 2.0. For any diaphragm to
reach code capacity, the SME must be increased by a factor of
Shs

Code margins for the selected structural elements were all
conservatively based on minimum specified material strengths
and maximum seismic load cases. Reductions in loads to
account for inelastic energy dissipation were not uvsed for
the DGB. All code margins were determined to be greater than
unity. Before code capacity is reached for any DGB element
investigated, the SME must be increased by 2.1. It can,
therefore, be concluded that the DGB has more than sufficient
structural capacity to resist the SME based on code criteria
and significantly higher capacity before failure is expected.

V. CONCLUSIONS

The original design of the DGB, based on its overall geometry and
layout, produced a structure with a great deal of reserve
strength. The settlements during early stages of construction
and during the surcharge program did not cause any unusual
distress or significaant loss of structural strength. The
remedial program of surcharging the area with 20 feet of sand has
caused the fill to now be under secondary ccnsolidation. Future
settlement can be conservatively predicted and will not be
excessive. It has been shown through the soil exploration
program that the fill material under the DGB does have sufficient
reserve in bearing capacity to resist all the imposed loads with
the proper safety factor. This area of the site is being
permanently dewatered to eliminate any potential for liquefaction
that could occur in the sand backfill below the DGB during a
seismic event.

0284y 15



|

Midland Diesel Generator Building
Executive Summary

The DGB has been structurally reanalyzed for the various phases
of construction and the 40-year life of the plant considering the
critical load combinations using finite-element computer

methods. This analysis includes soil-structure interaction and
takes into account the settlement history and the predicted
settlement of the structure. On the hasis of this analysis, the
structure has been shown to meet the design criteria with a
significant reserve in strength. In addition, a settlement
monitoring program will be maintained on the structure and in the
event the actual settlement is greater than 80% of the allowable
values, the structure will be reevaluated.

There has been some minor structure cracking during construction
and surcharge loading of the area. It has been shown through
analysis and evaluation by the consultants that the cracking has
not impaired the ultimate strength of the structure. A crack
monitoring program will be maintained and in the event that
cracks should approach the allowable crack width limits, the
structure will be reevaluated.

The SMR of the DGB has revealed that the building has more than
sufficient structural capacity to resist the SME.

Thus, it can be concluded that the DGB has the reserve strength
to resist all the imposed loading combinations, including
settlement, has sufficient margin to resist a larger earthquake,
and has sufficient monitoring to ensure that the structure will
continue to safely perform its function.
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TABLE ES-1

DIESEL GENERATOR BUILDING INSTRUMENTATION

Iype Numbes
Building Settlement Markers 28
Settlement Plates 52
Borros Anchors 60
Deep Borros Anchors 4
Sondex Gages S
Piezometers 48
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Responses to NRC Requests Regarding Plant Pill, Question 15

TABLE ES-2
LOADS AND LOAD COMBINATIONS FOR CONCRETE
STRUCTURES OTHER THAN THE CONTAINMENT BUILDING
FROM THE FSAR AND QUESTION 15 OF RESPONSES TO

NRC REQUESTS REGARDING PLANT FILL

Service Load Condition

U= 1.05D +# 1.28L + 1.05T

U= 1.4D + 1.4T

Severe Environmental Condition
U= 1.0D + 1.0L + 1.0W + 1.0T

U= 1.0D +# 1.0L +« 1.0BE + 1.0T

FSAR §g§§gc§;gg 3.8:.6.3

0284y23

Normal Load Condition

U=1.4D + 1.7L

Severe Environmental Conditien

U=1.25 (D+ L + Hg + E) + 1.0Tg
U=1.25 (D+ L + Hy + W) + 1.0Tg
U=0.9D + 1.25 (Hg + E) + 1.0Tg
Us=0.9D + 1.25 (Hy + W) + 1.0Tg

Shear Walls and Moment Resisting Frames
U=1.4 (D+L +E)+ 1.0Tg + 1.25Hg
U= 0.9D + 1.25E + 1.0Tg + 1.25Hg

Structural Elements Carrying Mainly Earthquake
Forces, Such as Equipment Supports

U=1.0D+ 1.0L + 1.8 + 1.0Tg + 1.25Hp

(L)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)
(11)

(12)



Table ES-2 (continued)

where

0284y24

Extreme Environmental and Accident Conditions

U= 1.05D + 1.05L + 1.25E + 1.0Tp + 1.0Hp + 1.0R (13)

U= 0.95D + 1.25E + 1.0Tp + 1.0HAp + 1.0R (14)
U=1.0D + 1.0L + 1.0E' + 1.0Top + 1.25Hg + 1.0R (15)
U= 1.0D + 1.0L + 1.0E' + 1.0Tp + 1.0Hy + 1.0R (16)
U=1.0D+ 1.0L +# 1.0B + 1.0Tg + 1.25Hg (17)
U= 1.0D « 1.0L + 1.0Tg + 1.25Hg + 1.0W' (18)

hydrostatic forces due to the probable maximum flood (PMPF)

dead loads of structures and equipment and other
permanent, load-contributing stress

operating basis earthquake (OBE)
safe shutdown earthquake load (SSE)

force on structure caused by thermal expansion of
pipes under operating conditions

force on structure caused by thermal expansion of
pipes under accident conditions

conventional floor and roof live loads (includes moveable
equipment loads or other loads which vary in intensity)

local force, pressure on structure, or penetration caused
by rupture of pipe

effects of differential settlement, creep, shrinkage, and
temperature

thermal effects during normal operating conditions

total thermal effects which may occur during a design
accident

required strength to resist design loads or their related
internal moments and forces

design wind load

tornado wind loads, excluding missile effects, if
applicable (refer to Subsection 2.2.3.5)



TADLE ES-3
LOADS AND LOAD COMBINATIONS FOR
COMPARISON ANALYSIS REQUESTED IN
QUESTION 26 OF NRC REQUESTS
REGARDING PLANT FILL

ACI 349 as Supplemented by Requlatorv Guide 1.142
a. Normal Load Condition
Uesl. 4 (D+T) +1.7L + 1.7Rq
U=0.75 [1.4 (D + T) « 1.7L + 1.7Tg + 1.7Rg]
b. Severe Environmental Condition
U=1.4 (D+T) +1.4F + 1.7L + 1.7H + 1.9Bg + 1.7Rg
Us=1.4 (D+T) + 1.4F + 1.7L + 1.7H + 1.7W + 1.7Rg

Us=0.75 [1.4 (D + T) +«+ 1.4F + 1.7L + 1.7H + 1.9Bg + 1.7Tg
+ 1.7Rg]

Ue0.75 [1.4 (D + T) + 1.4F + 1.7L + 1.7H + 1.7W + 1.7Tq
+ 1.7Rg]

€. Extreme Environmental Conditions
Ue (DeT) +P oL +Ho» To + Rg + Wy
U= (D+T)+«+PF+L+H+ T+ Ro + Egg
d. Abnormal Load Conditions
U= (D+T) +F +L+H+ Ty + Ry + 1.5Py

U= (D+T) +P+L+H+Tp+ Ry + 1.25P4 + 1.0(Yg + Yg
+ Yy) + 1.25Eg

U= (D+T) +P +L+H+ Ty + Ry + 1.0Py + 1.0(Yp + Y3
+ Yy) + 1.0Egg

where

Normal loads are those loads encountered during normal plant
operation and shutdown, and include:

T = gettlement loads
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Tabla ES-3 (continued)

D = dead loads or their related internal moments and forces

L = applicable live loads or their related internal moments
and forces

F = lateral and vertical pressure of liquids or their
related internal moments and forces

H = lateral earth pressure or its related internal moments
and forces

To = thermal effects and loads during normal operating or
shutdown conditions, based on the most critical
transient or steady-state condition

Rop = maximum pipe and equipment reactions if not included
in the above loads

Severe environmental loads are those loads that could
infrequently be encountered during the plant life and include:

Eo = loads gererated by the operating basis earthquake
(CBE)

- = loads generated by the operating basis wind (OBW)
specified for the plant

Extreme environmental loads are those loads which are
credible but highly improbable., and include:

Egg = loads generated by the safe shutdown e~srthquake
(SSE)

Wy = loads generated by the design tornado specified for
the plant

Abnormal loads are those loads generated by a postulated
high-energy pipe break accident and include:

Pp = maximum differential pressure load generated by a
postulated break

Ta = thermal loads under accident conditions generated by a
postulated break and including To

Rp = pipe and equipment reactions under accident conditions
generated by a postulated break and including Rg

u = required streagth to resist design loads or their
related internal moments and forces

Ygp = loads on the structure generated by thy reaction on
the broken high-energy pipe during a postulated break
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Table ES-3 (continued)

Yy = jet impingement load on a structure generated by a
postuliated break

Y = missile impact load on a structure generated by or
during a postulated break, such as pipe whipping

0284y27
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UNITED STATES s i
NUCLEAR REGULATORY COMMISSION o] B
WASHINGTON, D. C 20555 of s AN 005 6 ¥ n
. | :
October 11, 1983 oL L
Docket Nos: 50-329 OM, OL A N -

and 50-330 OM, OL

MEMORANCUM FOR:

FROM:

SUBJECT:

The Atomic Safety and Licensina 3oard for the
Midland Plant, Units 1 2 2

Thomas M. Novak, Assistant Director
for Licensing
Division of Licensing

SUPPLEMENTARY NOTIFICATION REGARDING DR, LANDSMAN'S
%GNCERNS F?R THE MIDLAND DIESEL GENERATOR BUILDING
BN €3-153)

Board Notifications 33-109 and 33-142 have transmitted the MRC staff's plan to
address the concerns of Dr., Ross Landsman of Region I[II recarding the structural
adequacy of the Midland Diesel Generator Buildine (DGB). These Notifications
are ceemed to provide information material and relevant to safety issues in the
Mioland OM/OL proceeding, including “estimony by members of the NRC staff and
staff consultants during the Cecember 10, 1582, hearing session,

This Board Notification 83-152 further supplements the information regardirg
Or. Landsman's concern, and is provided for your information. Enclosure 1
provides a reply by Mr, J. P. Knight to inquiries (Enclosure 1 to Knfaht's
memorandum) by Mr, R, Vollmer as to (1) whether or not any members of

Mr. Knight's staff, or consultants thereto, share Or. Landsman's concarns that
the DGB is inadecuate to return to service from a safety point of view, and

(2) whether or not any of these individuals share Dr. Landsman's specific tech-
nical concerns, notwithstanding their judgement that the building is safe for

operation.

Enclosures:
As stated

¢ 4
U/;L homas M.” Novak, Assité;nt Director
9

for Licensin
Division of Licensing
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MIDLAND (For BNs)

Mr. J. W. Cook

Vice President
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Mr. Paul A. Perry, Secretary
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Battelle Blvd.
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U.S. Nuclear Regulatory Commission,
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Geotechnical Engineers, Inc.
ATTN: Dr. Steven J. Poulos
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Winchester, Massachusetts 01890

Billie Pirner Garde
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Institute for Policy Studies
1901 Que Street, N.W.
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Commander, Naval Surface Weapons Center
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SEP 23 1983

MEMORANDUM FOR: Richard H., Vollmer, Director
Division of Engineering

FROM: James P. Knight, Assistant Director
for Components 5 Structures Engineering
Division of Engineering

SUBJECT: MIDLAND

This is in response to your note of Auqust 15, 1983 asking if any
members of my staff, or our consultants, share R. Landsman's concerns
that the Midland diesel generator building is inadequate for its
intended service and whether they share any of his specific technical
concerns.

A task group, including consultants from Brookhaven Wational Labcratory
(BHL), was formed under the supervision of Or, P, T. Kuo of the NRC
staff to conduct a reevaluation of the staff's position with regard to
acceptance of the Midland diesel generator building. Upon receiving Dr.
Landsman's statement of concerns, dated July 19, 1983, members of the
Midland review staff, and consultants named below, weére given copies of
Or. Landsman's memo. Their init:al reactions were that Dr. Landsman's
statement contained no new information and that their previous
sentiments, as discussed further below, remained unchanged. On
September 8, 1983, the task group consisting of Dr. Kuo, Or. C. P. Tan
and Mr, N. Romney of the NRC staff, with the assistance of Ors. C. A,
Miller, C. J. Constantino and A. J, Philippacopoulos of BNL, conducted
individual interviews with Mr. J. Kane, NRC staff, Dr. L. Heller, NRC
staff, and iIr. H. Singh, Corps of Engineers, and a group interview with
Mr. F. Rinaldi of the NRC staff, Mr. J. Matra of the Naval Ordinance
Laboratory and Dr. G. Harstead of Harstead Associates. These
individuals represent to *he best of our knowledge all members of the
NRC staff and our consultants who were principally involved in the
review activities associated with the Midland diesel generator building.
As you know, the task group solicited all information and opinions
related to the diesel generator building in addition to comments on Or,
Landsman's statement,

The results of all interviews conducted in this effort are being
compiled as a part of the overall task group report which is scneduled
to be completed in October, 1983, It is my undorstandin? that the
sentiments expressed by these individuals were essentially the same

sentiments contained in the staff and consultant testimony before the
Atomic Safety 8 Licensing Board; Mr, Rinalaf, Mr. Matra, Dr. Harstead,
Mr. Kane and Mr. Singh were among the staff and consultant witnesses on
this matter. Although Dr. Heller, Mr, Kane and Mr., Singh were not
satisfied with certain aspects of the analyses nerformed by the
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applicant, and some of these same aspects were echced by Dr. Landsman in
his July 19, 1383 statement, none of these individuals have made a final
assessment as to the acceptability of the diesel generator building for
its intended service because they feel that the basis for such a
Judgement is incomplete.

Consistent with the hearing record, Dr. Harstead, Mr. Matra and Mr.
Rinaldi reiterated their judgement that the diesel generator building
was structurally acceptable fur service, i.e., would remain structurally
functional under design loading conditions,

The task group met with representatives of the applicant at the offices
of Bechtel Corporation in Ann Arbor, Michigan and went to the site on
August 24 § ¢5, 1983. The task group returned to the Bechtel offices in
Ann Arbor on September 12 8 13, 1983 for a further audit of the
calculations employed to investigate the predicted performance of the
diesel generator buiiding. Both of these meetings were preannounced
public meetingss however, there was no attendance by members of the
public. Or, Landsman was also interviewed by the task group on

September 13, 1983,
v - kdams P.\iight, Assistant Director

" for Components & Structures Engineering
Division of Engineering

Enclosure:
R. Vollmer's Note to J. Knight
dated August 15, 1983

w/encl:
Denton
Eisenhut
Novak
Adensam
Lear
Hood
Heller
T. Kuo
Rinaldi
Kane
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UNITED STATES
NUCLEAR REGULATQRY COMMISSION
WASHINGTON, D. C. 20555

August 15, 1983

NOTE TO: Jim Knight

With respect to the Landsman issue, [ would like to know if any of your
staff or consultants share Landsman's concerns that the Midland Diesel
Generator Building 1s inadequate to return to service from a safety point
of view, i.e., inability to meet design requirements. [ would also like
an answer to the broader question: do they share any of his specific
technicai concerns even though their bottom line judgment would be that
the building is safe for operation.

[ would like to discuss this with you on August 22nd.

VA7 D

, R. Vollmer

\ : Enclosure 1



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

ﬂf’ 22 189
Docket Nos.: 50-329 OM, OL
and  50-330 OM, OL

MEMORANDUM FOR: The Atomic Safety and Licensing Board for the
Midland Plant, Units 1 and 2

FROM: Thomas M. Novak, Assistant Director
for Licensing
Division of Licensing
Office of Nuclear Reactor Regulation

SUBJECT: SCHEDULE FOR COMPLETION OF RE-REVIEW OF THE
MIDLAND DIESEL GENERATOR BUILDING (BN 83-142)

On July 27, 1983, Board Notification 83-109 transmitted the NRC staff plan
to address the concerns of Dr., Ross Landsman of Region III regarding the
structura) adequacy of the Midland Diesel Generator Building ?DGB).
Enclosures 1, 2 and 3 to that Notification provided respectively: (1) a
discussion of the Regfon IIl and NRR activities in this regard;

(2) Dr. Landsman's written statement of his concerns and; (3) a detailed
NRR action plan, including the schedules for completion of the effort.

This Board Notification 83-142 further supplements the information regarding
the DGB re-evaluation. As with the original Notification, this updated
information is provided in accordance with NRC procedures regarding Board
Notifications and 1s deemed as informatiun material and relevant to safety
fssues in the Midland OM/OL proceeding. Specifically, the re-evaluation
effort 1s relevant to: (1) concerns expressed by Dr. Landsman in the OM - OL
hearing and elsewhere regarding the adequacy of the Diesel Generator Building
and; (2) testimony by members of the NRC staff and staff consultants

during the December 10, 1982 hearing ression regarding the Diese! Generator
Building.

The enclosure contains a memorandum from D. G. Eisenhut to R. H. Vollimer
accepting a delayed schedule for completion of the review of DOr. Landsman's
concerns. Attachments to the Eisenhut memorandum include the Volimer to
Efsenhut memo noting the need for the delay in the schedule which was
provided in BN 83-109. The Volilmer memo notes that issuance of the task force's
findings will be delayed from September 28, 1983 (1.e. 45 working days

after receipt of Dr. Landsman's statement) to October 15, 19683. The Vollimer
memo also includes a revised work plan. The events shoun through September
13, 1983 have been completed as scheduled. The discussions with various
individuals on September 8 and 13, 1983 were in accordance with the

task force's role to interview concerned individuals. Although not shown,
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the individuals with whom the task force met on September 8, 1983 also
included H. Singh of the U.S. Army Corps of Engineers. A second attachment

to the Eisenhut memo is a letter from B. Garde of the Government Accountability
Project expressing concerns related to the task force review.

e %7»»-&—

Thomas M. Novak, Assistant Director
for Licensing
Division of Licensing

Enclosures:
As stated

cc: Licensee/Boards Service List
SECY
0GC
OPE



DISTRIBUTION LIST FOR BOARD NOTIFICATION

(BN 83-142)

Midland Units 142,
Docket Nos. 50-329/330

Charles Bechhoefer, Esq.
Ms. Lynne Bernabei

James E. Brunner, Esq.
Dr. John H. Buck

Myron M. Cherry, P.C.
Dr. Frederick P. Cowan
T. J. Creswell

Steve J. Galder, P.E.
Or. Jerry Harbour

Mr. Wayne Hearn

Mr. James R. Kates
Frank J. Kelley, Esq.
Ciristine N. Kohl, Esq.
Mr. Howard A. Levin

Mr. Wendell H. Marshall
Michael I, Miller, Esq.
Thomas S. Moore, Esq.
Mr. Paul Rau

Ms. Mary Sinclair

Ms. Barbara Stamiris
Frederick C. Williams, Esq.

Atomic Safety and Licensing
Board Panel

Ptomic Safety and Licensing
Appeal Panel

Docketing and Service Section

Document Management Branch

D. Hood

M. Miller

Adensam

lovak/M. 0'Brien

Duncan

LB #4 Reading File

Black

M. Williams

. Eisenhut

R. Purple

Et—om

oS wm

ACRS Members

Dr. Robert C. Axtmann
Mr. Myer Bender

Dr. #Max W. Carbon

Mr. Jesse C. Ebersole
Mr. Harold Etherington
Dr. William Kerr

Dr. Harold W. Lewis
Dr. J. Carson Mark
Mr. William M, Mathis
Dr. Dade W. Moeller
Dr. Milton S. Plesset
Mr. Jeremiah J. Ray
Dr. David Okrent

Dr. Paul C. Shewmon
Dr. Chester P, Siess
Mr. David A, Ward




MIDLAND (For BNs)

"r. J. H. cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc:

Stewart H. Freeman

Assistant Attorney General

State of Michigan Enviornmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Mr. Don van Farrowe, Chief
Division of Radiological Health
Department of Public Health
P.0. Box 33035

Lansing, Michigar 48909

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Walt Apiey

c/o Mr, Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA IV Buflding

Richland, wWashingtorn 99352

Mr. 1. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, I11inois 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region III

799 Roosevelt Road

Glen Ellyn, I11inois 60137

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

Geotechnical Engineers, Inc.
ATTN: Dr. Steven J. Poulos

1017 Main Street

Winchester, Massachusetts 01890

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Government Accountability Project
Institute for Policy Studies
1901 Que Street, N.W.
Washington, D. C. 20009

Commander, Naval Surface Weapons Center
ATTN: P. C. Huang

White Oak

Silver Spring, Maryland 20910

Mr. L. J. Auge, “Snager

Facility Design cngineering

Energy Technology Engineering Center
P.0. Box 1449

Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of. Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20865

SEP 20 183

MEMORANDUM FOR: Thomas Novak, Assistant Director for Licensing

FROM: Darrell G, Eisenhut, Director
Division of Licensing

SUBJECT: BOARD NOTIFICATION FOR MIDLAND

1 have determined that the attached correspondence concerning a new
schedule for the review of the Landsman concerns snould be transmitted
to the Board and parties for Midland according to the procedure of
Office Letter No. 19. Your transmittal should include both enclosures
to my memorandum to Vollmer.

Issue this as Board Notification 83-142.

Darrell G. Eisenhut, Director
Division of Licensing

Enclosure;
As Stated

cc. E. Adensam
D. Hood
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MEMORANDUM FQR: Thomas Novak, Assistant Director for Licensing

FROM: ' Darrell G. Eisenhut, Director
Division of Licensing
SUBJECT: BOARD NOTIFICATION FOR MIDLAND

I have determined that the attached correspondence concerning a new
schedule for the review of the Landsman concerns should be transmitted
to the Board and parties for Midland according to the procedure of
Office Letter No. 19. Your transmitta) should include both enclosures
to my memorandum to Vollmer.

Issue this as Board Notification 83-142,

" Darrell G. Eisenhut, Director
Division of Licensing

Enclosure;
As Stated

cc: E. Adensar
D. Hcod

L 02 5840 00 ,," .
{ Gl T
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MEMORANDUM FOR: Richard H. Vollmer, Director
Division of Engineering

FROM: Darrell G. Eisenhut, Director
Division of Licensing
SUBJECT: CVALUATION OF THE LANDSMAN CONCERNS FOR MIDLAND

Your letter of September 8, 1983 (Enclosure 1) provided a revised schedule
for the DE work plan regarding the Landsman concerns. While I find the
proposed schedule acceptable I feel compelled o emphasize that we must
ensure that no further slippage occurs.

[ am also in receipt of a letter from Billie Garde (Enclosure 2) that
indicates their understanding that several staff members had "strong
feelsings about the approval by the DGB resolution." Please consider
this letter in your ongoing review.

Darrell G. Eisenhut, Director
Division of Licensing

Enclosures:

1. Volimer memo to DGEisenhut
8/8/83

2. B, Garde to DGEisenhut
7/19/83
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MEMORANDUM FOR: Darrell G. Eisenhut, Director
Division of Licensing, ONRR

FROM: Richard H. Volimer, Director
Division of Engineering, ONRR
SUBJECT: EVALUATION OF LANDSMAN'S CONCERNS REGARDING

DIESEL GENERATOR BUILDING AT MIDLAND

1. Memo, Efsenhut to Keppler, June 27, 1983
2. Memo, Vollmer to Eisenhut, July 21, 1983
3. Memo, Landsman to Warnick, July 19, 1983

References:

Due to schedule conflicts between the Diablo Canyon Review and this effort on
Midland which affects the personnel from Brookhaven National Laboratory (BNL),
DE must reschedule the completion of the Midland DGB review from September 28
to October 15, 1983. Duﬁn? the month of September, the BNL personnel will
partially be committed to Diablo Canyon reviewing ITR's, preparing testimony
and taking depositions. If you do not concur with slipping this effort to
accommodate the demands of Diablo Canyon, please advise accordingly.

Enclosed is a revised Work Plan for the completion of the DE evaluation of
the Landsman's concerns. The ASLB (via OELD) should be advised of the
revised schedule for completion.

Richard H. Volimer, Director
Division of Engineering, ONRR

Enclosyre:
As stated




ENCLOSURE

Midland NPP Diesel Generator Building Review

August 24 - 25, 1983

September 8, 1983

Septenber 13, 1983 (AM)

September 12 - 13, 1983

October 15, 1983

Work Plan

Task Force - Site Visit - Completed

F. Rinaldi
J. Kane

J. Matra

G. Harstead

Task Force meet with:

Task Force meet with R. Landsman
(Ann Arbor, Michigan)

Task Force conduct audit of Midland DGB
(Ann Arbor, Michigan)

Issue Report of Findings
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GOVERNMENT ACCOUNTABILITY PROJECT

Institute for Policy Studies b
. 1901 Que Street. N. W, Washington. D.C. 20009 (202) 234-9382

August 19, 1983

Mr. Darrell G. Eisenhut, Director
Division of Licensing

Office of Nuclear Reactor Regulations
U.S. Nuclear Regulatory Commission
Washiagton, D.C. 20555

Dear Mr. Eisenhut:

On August 10, 1983 you responded to my Aug. 8, 1983 raquest for
information regarding the review group formed to consider the concerns
of Mr. Ross Landsman. On Aug. 11, 1983 during a public meeting on
the Construction Completion Plan (CCP) you indicated that a review
of the NRR Engineering Division had indicated no support or agreement
with Mr. Landsman. Mrs. Barbara Stamiris, the Citizen Intervenor
on the soils settlement ("OM") proceedings inquired specif:cally
about Mr. Joe Kane of your office and a consultant, Dr. Sing, of
the U.S. Army Corps of Engineers. You indicated that you were not
aware of whether or not those individuals had been asked or not.
Please inform Mrs. Stamiris and myself of the answer to that ques tion.

More specifically, it is our clear uncerstanding that several
members of the Engineering Staff in both the Region and in headquarters
had very strong feelings about the approval of the DGB rescolution.

We expect your technical review to include the past concerns of

both Regional and headquarters engineers. Furthermore, since the
concerns about this issue and its resolution are of interest to
Congress, the local intervenors and GAP we respectfully request

that your office issue an Interim report, allow time for review

‘ and comment by the public, and hold at least one open meeting prior

{ to the issurance of the final report on this subject.

A final concern we wish to raise with your office deals with
the background of the individuals you have nominated to complete
the review of Dr. Landsman's concerns. All of the people selected
are structural engineers. Dr. Landsman of course, is a geo~technical
‘ engineer. Clearly, any review team should contain professional
‘ representation from Dr. Landsman's discipline, and suggest that you
appoint an independent geo-technical consultant to review the work
of your engineers.

| Finally, we concur with Mr. Robert Warnicks suggestion contained
in his July 21, 1983 memo to you that "all related correspondence and
the resulting report(s) and documentation should be placed in the
public document room and distribution list."”

W}p
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’ 5 Thank you for your extraordinary promptness to my August 8, 1983
| letter, it was a pleasant surprise. I look forward to an equally
i pleasant substantive report on the DGB from your office.

Sincerely,

Billie Pirner Garde
Citizens Clinic Director

wgw
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THIRD PARTY REVIEWS

-INPO Self-initiated Evaluation by MAC

~Independent Design Verification of

Auxiliary Feedwater and one Other - ,- s g
Pt & AN - —
System Cola ol Qu(,.- o~

-Independent Installation Implementation
Overview (Soils Work being performed
by Stone & Webster)



SELF~INITIATED EVALUATION

~INPO Received Report January 31, 1983
~-Submission to NRC

~Corrective Action Implementation
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INDEPENDENT INSTALLATION IMPLEMENTATION OVERVIEW

-Status

-Scope

1 - Pamiliarization With Procedures, Drawings,
Specs, Organizations, Interfaces

2 - Evaluate adequacy of the above

3 - Bvaluate compliance with above for
construction activities and QC activities

4 - Submit observations and reports to Consumers
Power with copies to NRC

-Schedule

1 - Award -Contract February 15, 1983

2 - Activities 1 through 5 February 15 to
August 15, 1983

3 - Pinal Report, Evaluation and Decision on
Need to Extend Overview Schedule 9/1/83



AGENDA

Opening Remarks

Construction Completion Program
Introduction
Detailed Description

Third Party Review
Bechtel Comments
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CONSTRUCTION COMPLETION PRNGRAM
SOURCES OF INPUT

EVALUATION OF SYSTEMS COMPLETION

Transrer oF QC To CPCo QA (MPQAD)

INPO) SELF-INITIATED FVALUATION

1981 SALP REPORT ANT SUBSEQUENT DISCUSSIONS

Tue Octorer/NoveMrer NIESEL-GENERATOR BUILNING INSPECTION
Novemrer NRC LETTER TO THE ACRS

NEED TO PLACE MORE EMPHASIS ON SOILS START



CONSTRUCTION COMPLETION PROGRAM

ORJECTIVES

IMprOVE PROJECT INFORMATION STATUS RY:

-PREPARING AN ACCURATE LIST OF TO~-GO WORK AGAINST A DEFINED RASELINE.

~BRINGING INSPECTIONS UP-TON DATE AND VERIFYING THAT PAST QUALITY ISSUES HAVE REEN OR
"ARE REING BROUGHT TO RESOLUTION.

~MAINTAINING A CURRENT STATUS OF WORK AND QUALITY INSPECTIONS AS THE PROJECT PROCEEDS.

IMPrROVE IMPLEMENTATION OF THE QA PROGRAM RY:

~-EXPANDING AND CONSOL IDATING CoNSUMERS Power COMPANY CONTROL OF THE QUALITY FUNCTIONS.

-IMPROVING THE PRIMARY INSPECTION PROCESS.

~PROVINING A UNIFORM UNDERSTANNING OF THE CUALITY REQUIREMENTS AMONG ALL PARTIES.



CONSTRUCTION COMPLETION PROGRAM (Contn)

Assure EFFICIENT AND OrberLY CoxbucT oF THE PROJECT RY:

~ESTABLISHING AN ORGANIZATIONAL STRUCTURE CONSISTENT WITH THE REMAINING WORK,

~PROVIDING SUFFICIENT NUMBERS OF QUALIFIED PERSONNEL TO CARRY OUT THF PROGRAM,

~MAINTAINING FLEXIBILITY TO MODIFY THE PLAN AS EXPERIFNCE NICTATFS,



FIGURE 1-1

CONSTRUCTION COMPLET|ON PROGRAM S8CHEMATIC

'PHASE 1 PHASE 2
SECTION PLANNING IMPLEMENTATION PLANNING IMPLEMENTATION
, | PREPARATION
OF THE PLANT
. QA/QC
REORGANIZATION
4 PHASE 1 PHASE 2
PLANNING PLANNING
MANAGEMENT Ty o
REVIEW COMPLETED
INBPECTIONS EVALUATION SYSTEMS
5 AND | COMPLETION
MANAGEMENT e g REVIEW WORK
PEVIEW INSPEGCTION

8TATUS

J

|

] QUALITY PROGRAM REVIEW
T THIRD PARTY REVIEWS

8 SYSTEM LAY UP

L] CONTINUING WORK ACTIVITIES

——— T — —— = -



SECTION 2.0
PREPARATION OF THE PLANT

ORJECTIVES: To ALLOW IMPROVEN ACCESS TO SYSTEMS FOR PROGRAM ACTIVITIES

NESCRIPTION: REDUCE THE WORKFORCE AND LIMIT Q ACTIVITIES

REMOVE THF CONSTRLCTION FOUIPMENT AND CLFAR AREAS

INSPECT, STORE AND SALVAGE FQUIPMENT

RESULTS: PLANT 1S IN A CONDIiTION TO FACILITATE INSTALLATION AND INSPECTION
STATUS AND VERIFICATION OF COMPLETFD WORK

STATUS: REnUCTiou IN FORCE STARTED 12/1/82 WITH CLEANUP COMPLETED ON
1/31/83.



OBJECTIVE:

DESCRIPTION:

kpetTen:

STATUS:

SECTION 3.0

QA/QC NRGANIZATIONAL CHANGES

ESTABLISH INTEGRATED QA/QC ORGANIZATION UNDER CPCO CONTROL

TRAIN AND RE-CERTIFY QC 1|

NSPECTION PERSONNEL

QC ORGANIZATION REPORTS DiRECTLY AND SOLELY TO CPCO MPQAD

QA AND QC RESPONSIRILITIE

S REDEFINED AS AN INTEGRATED TEAM

QA DEVELOPS INSPECTION PLANS = QC IMPLEMENTS PLANS - QA MONITORS

BECHTEL'S QC AND QA MANUALS USED AS APPROVED FOR MINLAND

ASME REQUIREMENTS REMAIN IMPOSED ON CONTRACTOR AS N-STAMP HOLDER -

QA MONITORS
QC INSPECTORS RECERTIFIED

FULLY INTEGRATED QUALITY ORGANIZATION UNDER CPCO CONTROL

UNIFORM UNDERSTANDING OF QUALITY REQUIREMENTS AMONG ALL PARTIES

IMPROVED PRIMARY INSPECTION PROCESS WITH RECERTIFIED PERSONNEL

IMPROVED AND AGGRESSIVE IMPLEMENTATION OF QA PROGRAM

TRANSFER QC
ORG TO CPCO

SUBMIT PROGRAMMATIC

CHANGES TO NRC

COMPLETE INSPECTOR
RECERTIFICATION

1/17/83

2/17/83

4/1/83




e —
or (IneV) o0 o SR | .
ATIMMIDIW/AdId IVoINL0313 Ao, . ‘NOLiONNY OB YALlI03

- KA BHL A0 NOILYNDEINI 3] AWO
| : BLYDION! OL CHONEING 61 LMVND O¥IL FLON
- & .
|
|
I
_ T e pzwazmau_cu.s- AINFONZLNIUZING | | INFONBLNIUTING DNINIVHL ¥
“ 3 2118 bosvo 08 OD/YD OVAH NOILYULBININUY
| .
_ .
| i ¢
— .
_ | (2118440) .
_ ; UFDVNVYH .
| ‘. ; FONYUNE’Y ALITYAD
| 1 . .

anev — :

NV 3AILNO
e UIOVNVH JAILNOIXA

OolvYWHWvVHOOUud 00

flllll

RETUREL

1430 RONYUABBY ALIIVAD
~ 103rbud ONVIOIN

NOILYZINYOUO aVODdW

-0 auUnoOId-

Al

.




TRAINING STAFF:

TATUS:
AS OF 2/4/83)

fi. RECERTIFICATION

COVERS ALL QC INSPECTORS INTEGRATED WITH MPQAD
CLASS ROOM TRAINING .ON PROGRAMMATIC AND INSPECTION PLANS
U

WRITTEN CLOSED BOOK EXAMINATIONS WITH 80% ACHIFVEMENT
REQUIREMENT ON PROGRAMMATIC AND INSPECTION PLANS

ON THE JOB TRAINING AND PERFORMANCE DEMONSTRATION FXAMINATIONS
wiTH 100%Z ACHIEVEMENT REQUIREMENT ON INSPECTION PLANS

FINAL CERTIFICATION GIVEN BY MPQAD PERSONNEL QUALIFIED AS
ANST LEVEL 111

UNDER MPQAD DIRECTION

DEDICATED STAFF WITH SUPPORT BY EXPERIENCED MPQAD STAFF
EXPERTENCED TRAINING SUPERVISION AND SELECTED INSTRUCTORS
PRESENT COMPLEMENT :

. SUPERVISORS

« INSTRUCTORS
., PROGRAM SUPPORT (LESSON PLANS - EXAMS)

ALL PERSONNEL RECERTIFIED TO QC PROGRAM
NEARLY 500 IMSPECTOR - POCI TESTS

over 100 PERFORMANCE DEMONSTRATIONS
APPROXIMATELY 75 INSPECTOR - PQCI CERTIFICATIONS



SECTION 4,2 ann 4.4
PROGRAM PLAMNING
TEAM ORGANIZATION

OBJECTIVE: ORGANIZE AND TRAIN TEAM AND PREPARE PROCEDURES FOR INSTALLATION AND
INSPECTION STATUS ASSESSMENT .AND FOR SYSTEMS COMPLETION,

DESCRIPTION: .DEVELOP TEAM CONCEPT
.SELECT PILOT TEAM TO TEST PROCESSES AND PROCEDURES

.PREPARE JOR RESPONSIRILITIES AND PROCEDURES
.PROVIDE TEAM TRAINING FOR STATUS ASSESSMENT AND SYSTEMS COMPLETION

RESULTS . IMPROVED INSPECTION AND INSTALLATION PLANNING AND FXECUTION
EXPECTED: .IMPROVED DIRECTIONS TO CRAFTS

, IMPROVED COMMUNICATION BETWEEN CONSTRUCTION, QC, ENGINFERING AND TESTING

STATUS ESTABLISI TEAM CONCEPT AND DESIGNATE PI1ioT TEAM 1/21/83



subject
no.

BENEFITS OF "COMPLETION TEAM" APPROACH

® SINGLE GROUP RESPONSIBLE FOR ALL ASPECTS OF SYSTEM COMPLETION
TO FUNCTIONAL TURNOVER

® IMPROVED COMMUNICATION BY BEING PHYSICALLY LOCATED TOGETHER
® IMPROVED MAINTENANCE OF STATUS OF WORK
® SINGLE POINT CONTACT FOR QUALITY INSPECTION REQUIREMENTS

® IMPROVED INTEGRATION OF QUALITY INSPECTION PLANS WITH THE
INSTALLATION PLANS

® SINGLE POINT CONTACT FOR ENGINEERING/DESIGN REQUIREMENTS

® SINGLE POINT CONTACT FOR TESTING REQUIREMENTS

Q/M~-0487~1



subject
e

SYSTEM TEAM DEVELOPMENT

ORGANIZATIONAL PROCESS & PROCEDURE DEVELOPMENT

VISIT OTHER
PROJECTS

DEVELOP
TEAM
CONCEPT

- o

REVIEWS AND APPROVALS

COMMENCE WORK
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SYSTEM TEAM OPERATIONS

QUALITY
REPRESENTATIVE

TEAM SUPERVISOR
* FIELD ENGINEERS
® SUPERINTENDENTS
* PLANNER

CPCo TEST &
CONSTR. ENGR.'S

BECHTEL SUPPORT
GROUPS

PHASE |

PROJECT ENGR.

REPRESENTATIVE

* REVIEW DOCUMENTS TO DESCH:BE THE SYSTEM SCOPE

* COMPARE PHYSICAL STATUS TO THE DOCUMENTS

* PERFORM QUALITY VERIFICATION ACTIVITIES AS ASSIGNED
* IDENTIFY REMAINING WORK

PHASE Il

* DEVELOP DETAIL SYSTEM COMPLETION SCHEDULES
* DIRECT & ACCOMPLISH THE WORK

* MONITOR & REPORT STATUS/PROGRESS
* IDENTIFY PROBLEMS FOR RESOLUTION & MGMT. REVIEW
* COMPLETE THE SYSTEMS FOR FUNCTIONAL TURNOVER

Q/M-0467-2
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SECTION 4,3
PROGRAM PLANNING - PHASE 1
QUALITY VERIFICATION

OBJECTIVES: . DEVELOP AND IMPLEMENT A QUALITY VERIFICATION PROGRAM FOR COMPLETED
INSPECTIONS
DESCRIPTION: . REVIEW EXISTING INSPECTION PLANS (PQCI) ANN REVISE AS NECESSARY

.« WRITE NEW INSPECTION PLANS (PQCI) IF REQUIRED

« VALIDATE PAST COMPLETED INSPECTION

E§;gt}502 + ESTABLISH THE VALIDITY OF COMPLETED INSPECTIONS AND INSTALLATION
QUALITY STATUS

« DOCUMENT AND CORRECT ANY NONCONFORMING CONDITIONS

STATUS: _ ‘
r
PGCI REVISION TO DEVELOP VERIFI-—- DEVELCP DETAILED
SUPPORT START OF CATION PROGRAM PLANS FOR VERIFI-
REINSPECTION CONCEPT CATION EFFORT

2/722/83 - 2/15/83 2/78/83
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[NSPECTION PLAN (PQCI) REVIEW AND REVISION

EXISTING PQCI'S REVIEWED AND REVISED, AS NECESSARY, BY MPQAN-QA
NEW PQCI’'S WILL BE WRITTEN IF REQUIRED
PQCI'S MUST MEET RELEVANT CRITERIA INCLUDING:

*  CONFIRM THAT ATTRIRBUTES IMPORTANT TO SAFETY
ARE INCLUDED

. ACCEPT/REJECT CRITERIA CLEARLY STATED
. INFORMATION NECESSARY FOR INSPECTION CONTAINEN
IN PQCI

» INSPECTION POINTS CLEARLY NOTED
PROCEDURE FOR DOCUMENTATION UNDER REVIEH AND REVISION
INSPECTION PLANS REVIEWED BY PROJECT ENGINEERING AS AN o&%ﬁvxsw
TO INSURE ALL TECHNICAL REQUIREMENTS INCLUDED
REVISED/NEW PQCI PILOT TESTED BEFORE IMPLEMENTATION
QC INSPECTORS RETRAINED TO.REVXSED PQCI

M/&QW’%’
Q"%



VERIFICATION PROGRAM CONCEPTS

ESTABLISH THE VALIDITY OF PAST/CLOSED INSPECTION

REPORTS

CONFIRM THE ACCEPTABLE CONDITION OF INSTALLEP COM~-
PONENTS, SYSTEM AND STRUCTURES

DOCUMENT AND CORRECT NONCONFORMING CONDITIONS

S;OPE'OF PROGRAM INCLUDES ALL COMPLETED INSPECTION REPORTS
NSPECTION REPORTS CATEGORIZED BY PQCI

ERIFY THE QUALITY OF COMPLETED WORK USING AN ACCEPTABLE
SAMPLING PLAN WHERE APPROPRIATE

VER!FICATION PLAN BASED UPON SPECIFIC INSPECTION REPORT
POPULATIONS:

+ ITEM ACCESSIBLE FOR REINSPECTION

+ DOCUMENTATION ONLY IS AVAILABLE

« UNIQUE AREAS OF CONCERN

+ LOT SIZES NOT APPROPRIATE FOR STATISTICAL SAMPLE

» CABLE ROUTING AND IDENTIFICATICN

+ HANGERS

DETAILS OF PLAN STILL UNDER DEVELOPMENT



OBJECTIVE:

DESCRIPTION:

RESULT
EXPECTED:

STATUS:

SECTION 4.5

QA/QC_SYSTEMS COMPLETINN PLANNING (PHASE 2)

* FORMALLY INTEGRATE INSPECTION PLANNING WITH CONSTRUCTION

SEQUENCE

. VERIFY THAT PQCI’'S ARE FULLY ACCEPTABLE FOR NEW INSPECTIONS

+ ESTABLISH AN IN PROCESS INSPECTION PROGRAM

. CLEARLY DEFINE INSPECTION POINTS IN PQCI
» UTILIZE QUALITY REPRESENTATIVE ON SYSTEM COMPLETION TEAM

. MPQAD-QA CONDUCT FINAL REVIEW OF PQCI

. TIMELY COMPLETION OF QC lNSPétTlONS ON SYSTEM COMPLETIOM WORK

. CLEAR AND DETAILED INSPECTION REQUIREMENTS
« TIMELY DOCUMENTATION AND CORRECTION OF NONCONFORMANCES

DEVELOP CONCEPTUAL
PROCEDURES FOR IN-
TEGRATED INSPEC-
TION

DEVELOP PROCEDURES
FOR INTEGRATED IN-
SPECTION WITH PILOT
TEAM

FINAL REVIEW OF
PQcCI

2/22/83




CONCEPTS OF IN PROCESS INSPECTION PROGRAM

MPQAD-QA ISSUES FINAL PQCI WITH IDENTIFIED‘INSPECTlﬂN POINTS

INSPECTION POINTS INTEGRATEN INTO CONSTRUCTION SCHEDULE

QUALITY REPRESENTATIVE ON SYSTEM COMPLETICN TEAM RESPONSIBLE
FOR OVERALL QUALITY:

INSURE THE TEAM PROPERLY PLANS FOR INSPECTICN
INSURE PROPER PQCI'S IDENTIFIED FOR TEAM
INSURE AVAILABILITY OF QUALIFIED INSPECTORS

INSURE NONCONFORMANCES REPORTED TO MPQAD-QA FOR TIMELY
DISPOSITION AND ANALYSIS

INSURE QC INSPECTIONS PERFORMED ON TIMELY BASIS
INSURE THAT NEW WORK DOES NOT OBSCURE NONCONFORMANCES

PROCEDURES TO BE DEVELOPED BY PILOT TEAM



SIGNIFICANT [NSPECTION PRNCESS [MPROVEMENTS

lMPhOVED QUALITY CONTROL INSPECTIONS AND INSPECTION REPORTS

REVIEWED AND MODIFIED TO:

« MINIMIZE INSPECTOR INTERPRETATIONS BY
IDENTIFYING SPECIFIC ACCEPT/REJECT
CRITERIA IN SELF CONTAINED PQCI

. INSURE CLARITY AND EFFECTIVENESS OF PQCI BY
PILOT TESTS

« INSURE ALL INSPECTION ATTRIBUTES AND ACCEPTANCE
CRITERIA ARE INCLUDED BY MPQAD-QA PREPARATION
AND PROJECT ENGINEERING OVERVIEW

ABSOLUTE AND TIMELY REPORTING OF NONCONFORMANCES
PROCEDURES REVISED TO:

+ REQUIRE ALL NONCONFORMANCES ARE INDENTIFIED AND
RECORDED FOR ANALYSIS AND DISPOSITION

« IMPROVE TRENDING AND IDENTIFICATION OF PROCESS
DEFICIENCIES FOR TIMELY MANAGEMENT ACTION

+ ELTMINATE DUPLICATIVE NONCONFORMANCE REPORTING
SYSTEMS

| QUALITY REPRESENTATIVE ON SYSTEM COMPLETION TEAM REPRESENTS
| MPQAD-QA/QC

INTEGRATED CONSTRUCTION/INSPECTION PROCESS

’ IMPROVED INTEGRITY AND TIMELINESS OF INSPECTIONS BY!

» USE OF DEFINED HOLD POINTS FOR INSPECTION IN
CONSTRUCTION SEQUENCES S

+ FORMAL DOCUMENTATION OF ALL ORSERVED NONCONFORMANCES
AT ALL INSPECTION POINTS



SIGNIFICANT INSPECTION PROCESS !MPROVEMENTS
(ConT'D) |

+ DEDICATED QUALITY REPRESENTATIVE FOR SYSTEMS AS
MEMBER OF TEAM .

« INTEGRATED PLANNING FOR INSPECTIONS BY TEAM

INTEGRATED QUALITY PROCEDURES DUE TO QA/QC INTEGRATION

«ELIMINATION OF REDUNDANT OR DUPLICTATIVE PROCEDURES
» FOCUS ON SINGLE MISSION FOR QUALITY ORGANIZATIONS
+ ELIMINATION OF POTENTIAL INSPECTOR MISINTERPRETATION

-



NBJECTIVE:

NDESCRIPTION:

RESULT
EXPECTED

SECTION 5.0

PROGRAM TMPLEMENTATION

.PROVINDE A PROCESS FOR CONTROL, REVIEW AND APPROVAL OF FACH MAJOR TASK
AS THFE PROGRAM PRNCEFNS,

LESTARLISH COMPLETION AND QUALITY STATUS

 INTEGRATF CONSTRUCTION AND QUALITY ACTIVITIES

. IMPROVE ON-GOING QUALITY PERFORMANCF

LCoMPLFTE SYSTEMS FOR TUrRNover To (PCo Testine

LPROVIDE CONTINUING NEMONSTRATION OF QUALITY AS WORK PROCEEDNS

LPROVINDE VFRIFICATION OF QUALITY IN COMPLETED WORK

Mgt Review
of
Verification

Plan

Commence
Reinspection

Mgt
Review
of
Results

Commence
Completion

Mgt Review
of
Status Plan

Commence
Status
Assessment




OBJECTIVE -

DESCRIPTIONS:

Fptcten:

STATUS:

SECTION 6.0
QUALITY PROGRAM REVIEW

REVIEW THE ADEQUACY AND COMPLETENESS OF THE QUALITY PROGRAM
AND MAKE REVISIONS AS NECESSARY:

ON AN ONGOING BASIS FOR GENERAL IMPROVEMENTS
IN RESPONSE 70 SPECIFIC CONCERNS (ND/G INSPECTION)
IN RESPONSE TO THIRD PARTY REVIEWS

R 'IEW SPEZ'FIiC PROCEDURES FOR COMPLIANCE TO PROGRAM REVIEW
REVIEW ACTUAL IMPLEMENTATIOM OF PPOCEDURES
COORNDINATE REVICWS WITH OTHER PROJECT AREAS

FROVIDE INPUT AND RECOMMENDATION TO MANAGEMENT

CONTINUED OVERALL IMPROVEMENT IN THE QUALITY PROGRaM CONTENT AND
IMPLEMENTATION 3

ONGOING COMPLEVE PRE-
, SENT SPECIFIC
bbb EFFORTS




CURRENT SPECIFIC PROGRAMMATIC REVIEWS

E#FORTS PRESENTLY UNDERWA. TO REVIEW PROGPAMMATIC REQUIREMENTS
AND IMPLEMENTATION FOR:

MATERIAL TRACEABILITY:
, REVIEW OF ALL PROJECT COMMITMENTS
. REVIEW OF IMPLEMENTING PROCEDURES

+ REVIEW OF PRIOR AUDITS
+ REVISION OF RECEIPT INSPECTION PQCI

Q-SYSTEM RELATED REQUIREMENTS

+ VERIFICATION OF PROJECT COMMITMENTS BY ENGINEERING
AND LICENSING

DESIGN DOCUMENT CONTROL

. FLOW CHART OF EXISTING PROCEDURES ™

. CHECK OF ACTUAL IMPLEMENTATION

. COMPARISON WITH PROGRAMMATIC REQUIREMENTS

RECEIPT INSPECTION

. REVIEW OF SOURCE INSPECTION/RECEIPT INSPECTION SYSTEMS
. PQCI REVISED

. RECERTIFICATION OF INSPECTORS

» CONSIDERATION OF SELECTED OVERINSPECTION




SECTION 8.0
SYSTEM LAYUP

OBJECTIVE: PROVIDE ADEQUATE PROTECTION FOR PLANT SYSTEMS AND COMPONENTS UNTIL
PLANT STARTUP

DESCRIPTION: .IDENTIFY AND PROTECT SYSTEMS WETTEG DUE TO HYDRO TESTING OR FLUSHING

.PROVIDE SCHEDULES FOR WALKNOWN TO ENSURE CLEANLINESS AND ADEQUATE
PREVENTIVE MAINTEMANCE

.CARRY OUT WALKDOWNS TO ENSURE COMPLETENESS OF SYSTEM LAYUP ACTIVITIES

RESULTS IMMEDIATE PROTECTION OF WETTED SYSTEMS
EXPECTED: PROVIDE CONTINUED CARE FOR ALL COMPONENTS UNTIL SYSTEM TURNOVER

STATUS: COMPLETE LAYUP OF ALL WETTED SYSTEMs 1/15/83
ISSUED SCHEDULES FOR WALKDOWNS 1/15/83



SECTION 9.0
CONTINUING WORK ACTIVITIES

OBJECTIVES: MeeT PreEvIOUS NRC REQUIREMENTS AND
CONTINUE WITH ACTIV'TIES WHICH DO WOT
IMPEDE THE EXFCUTION OF THE PROGRAM

.PROVIDE DFSIGN SUPPORT FOR ORDERLY
SYSTEM COMPLETION WORK AND RESOLUTION OF

IDENTIFIED ISSUES

ESTARLISH A MANAGEMSNT CONTROL TO

INITIATE ADDITIONAL SPECIFIED WORK THAT CAN
PROCEED OUTSIDE OF TAE SYSTEMS COMPLETION
ACTIVITIES



SECTION 9.0
CONTINUING WORK ACTIVITIES

DESCRIPTION: THOSE ACTIVITIES THAT HAVE DEMONSTRATED EFFECTIVENESS IN THE QUALITY PROGRAM
IMPLEMENTATION WILL CONTINUE DURING TMPLEMENTATION OF THE CONSTRUCTION
CoMPLETION PROGRAM.

THESE ARE:

1.

% .
Ve

ARy
A

NSSS INSTALLATION OF SYSTEMS AND COMPONENTS BEING CARRIED ouT RY B&W
ConsTrRUCTION COMPANY

HVAC INSTALLATION WORK BREING PERFORMED BY 7ZAcK CoMPAny. WELDING ACTIVITIES
CURRENTLY ON HOLD WILL BF RESUMED AS THE IDENTIFIED PROBLEMS ARE RESOLVED

PosST SYSTFM TURNOVER WORK, WHICH IS UNDER THE DIRECT CONTROL OF CONSUMERS
Power COMPANY, WILL BRE RELFASED AS APPROPRIATE HSING ESTARLISHED WoRK
AUTHORIZATION PROCEMIRES

HANGER AND CABLE RE-INSPECTIONS, WHICH WILL PROCEED ACCORDING TO SEPARATELY
ESTARLISHED coMMITMENTS To NRC

REMEDIAL So1Ls WORK WHICH IS PROCEFDING AS AUTHORIZED RY THE NRC

NESIGN ENGINEFRING WILL CONTINUE AS WILL ENGINEERING
SUPPORT OF OTHER PROJECT ACTIVITIES



SECTION 9.0
CONTINUING WORK ACTIVITIES

STATUS: .THESE ACTIVITIFS ARF PROCEEDING
WITH SCHEDULES THAT ARF
INDEPENDENT OF THIS PLAN,



Consumers
mmpaw Vice President - Projects, Engineering

and Comstruction

Genersl Offices: 1945 Wast Parnell Rosd, Jeckson, MI 49201 » (817) 7880453
January 10, 1983

Mr J G Keppler, Administrator, Region III
Nuclear Regulatory Commission

799 Roosevelt Road

Glen Ellyn, IL 60137

MIDLAND NUCLEAR COGENERATION PLANT i e i =
MIDLAND DOCKET NOS 50-329, 50-330

CONSTRUCTION COMPLETION PROGRAM

FILE 0655 SERIAL 20428

REFERENCE LETTER TO J W COOK, DATED DECEMBER 30, 1982, FROM NRC REGION III
REGARDING CONSTRUCTION COMPLETION PROGRAM

On December 2, 1982, Consumers Power Company met with Mr Warnick and other
members of your staff to discuss the general concept of our proposed
Construction Completion Program. The enclosure to this letter documents in
detail the Construction Completion Program, as requested at the meeting and in
your follow up letter (Reference).

Since our meeting, the program has undergone considerable development and
evolution. Details have been supplied and more specific objectives and
implementing methods have been established. Further details are still being
developed. While the Company expects the Program, as presently constituted,
to be a workable and sufficient framework for future action, revisions may be
necessary as future needs and experience dictate.

The Construction Completion Program is a positive step in the overall
advancement of Project goals. It represents the best efforts of Project
management, support and quality assurance perscnnel. We believe it will
produce an improvement in Project installation and imsrection status, systems
construction and QA implementation. The quality verification effort should
provide increased confidence of the NRC that the plant has been properly
built. Other aspects of the Program, including the measure to improve ongoing
inspections and scheduling interfaces, should contribute to that result. This
Program, together with recent Consumers Power Company commitments regarding
quality assurance and remedial soils work, can establish a basis for improved
relations between the Company and the NKC Region group assigned to inspect
Midland. The Construction Completion Program demonstrates the Company's
responsiveness to both NRC concerns and the particular needs of this Project.
It is our expectation that the Program, created out of a desire to enhance the

0c0183-0308a100 JAN 1 11983




orderliness and quality of construction, will achieve its intended purpose and
lead to the successful "completion of comstruction" of the Midland Plant in
accordance with regulatory requirements.

We hope that this submittal fulfills your request for written information
regarding the Construction Completion Program. Consumers Power Company is
prepared to support the public meeting proposed for January 26, 1983 in

Midland, Michigan.

CC  Atomic Safety and Licensing Appeal Board
CBechhoefer
FPCowan, ASLB
JHarbour, ASLB
DSHood, NRC
MMCherry
RWHernan, NRC
RJCook, Midland Resident Inspector
FSKelley
HRDenton, NRC
WHMarshall
WDPaton, NRC
WDShafer, NRC
RFWarnick, NRC
BStamiris
M3inclair
LLBishop

JWC/DMB/cl

0c0183-0308a100
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CONSUMERS POWER COMPANY
Midland Units 1 and 2
Docket No 50-329, 50-330

Letter Serial 20428 Dated January 10, 1983

At the request of the Commission and pursuant to the Atomic Energy Act of
1954, and the Energy Reorganization Act of 1974, as amended and the
Commission's Rules and Regulations thereunder, Consumers Power Company submits
its Construction Completion Program.

CONSUMERS POWER COMPANY

By

JM Cook, Vice President
Projg€ts, Engineering and Construction

Sworn and subscribed before me this méday ofW
w
Notary Publi

Bay County, Michigan
My Commission Expires _Z-¢/~P(

0c0183-0308a100
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Construction Completion Program
Executive Summary

The Construction Completion Program has been formulated to provide guidance in
the planning and management of the design and quality activities necessary for
completion of the construction of the Midland Nuclear Cogeneration Plant.
Construction completion is defined in this Plan as carrying all systems to the
point they are turned over to Consumers Power Company for component checkout
and preoperational testing. The Construction Completion Program does not
include the Remedial Soils Program which is treated in separate interactions
between Consumers Power Company and the Nuclear Regulatory Commission.

Background

The Coastruction Completion Program was developed in response to a number of
management concerns that have been identified during the period preceding the
initiation of the Program. The Midland Project had been proceeding at a high
level of activity as it approached completion. The final transition from area
construction to system completion, using punch )ists, has been difficult for
most nuclear projects. The Midland Project has not escaped these difficulties
which have been compounded due to the congested space and the continuing
numerous design changes, both generally attributable to the age of the
Project. These factors lead to the need for improved definition of work
status, increased emphasis on overall Project objectives as well as continued
focus of construction and inspection resources on completion of systems for
short-term milestones and increased effort to complete engineering ahead of
field installation.

The Midland Project has been criticized by the NRC regional office as not
having met their expectations for implementation of the Project's Quality
Assurance Program. The result has been that the Project management has too
often, during the past few months, been in a reactive rather than proactive
posture with regard to quality assurance matters.

In recognition of these conditions, management has concluded that a change in
| approach was needed to effectively complete the Project while maintaining high
! quality standards.

Objectives

The development of the Program has considered the Project's current status and
recent history and attempts to address the underlying or root causes of the
problems currently being experienced. In order to develop the Program the
following overall objectives were established under three general headings.

! The Program must:

Improve Project Information Status By:

-~ Preparing an accurate list of to-go work against a defined baseline.

mil282-3489b100



= Bringing inspections up-to-date .. verifying that past quality issues
have been or are being brought to resolution.

- Maintaiaing a current status of work and quality inspections as the
Project proceeds.

Improve Implementation of the QA Program By:

- Expanding and consolidating Consumers Power Company control of the
quality function.

= Improving the primary inspection process.

= Providing a uniform understanding of the quality requirements among all
parties.

Assure Efficient and Orderly Conduct of the Project By:

- Establishing an organizational structure consistent with the remaining
work.

= Providing sufficient numbers of qualified personnel to carry out the
program.

- Maintaining flexibility to modify the Plan as experience dictates.

Description

The Construction Completion Program entails a number of major changes in the
conduct of the final stages of the construction process and can be described
in summary as a two-phase process.

First, after certain necessary preparations, che safety-related systems and
areas of the plant will be systematically reviewed. This first phase will be
carried out on an area-by-area basis, but will be accomplished mainly by teams
organized with systems responsibility and a separate effort to verify the
completed work. The product from this phase of the program will be a clear
status of remaining installation work and a current inspection status which
provides guality verification of the existing work. The teams organized to
carry out this first phase will continue to function in the second phase as
the responsible organizational units to the complete the work.

In order to achieve its complete set of objectives, the Program contains a
number of activities and clemeats that support and are linked to the two major
phases described above. T'e wajor components of the Plan, which are discussed
in more detail in the balance of this report, can be described as follows:

. A significant reduction in the comstruction activity in the safety-
related portion of the plant, material removal and a general cleanup
will be carried out in preparation for installation and inspection
status assessment and quality verification activities.

mi1282-3489b100



A review will be made of equipment status to assure that the proper
lay-up precautions have been implemented to protect the equipment until
the irstallation work is completed.

The integration of the Bechtel QC function into the Midland Project
Quality Assurance Department (MPQAD) under Consumers Power Company
management will be completed.

The Consumers Power Company is carrying out recertification program of
Bechtel QC inspectors, and a review of the iaspection procedures to be
utilized.

The system completion teams will be organized, staffed and trained
according to procedures developed to define the team's work process.

The systems completion teams will 1) accomplish installation and
inspection status assessment, 2) perform systems construction
completion and construction quality performance and 3) determine that
all requirements have been met prior to functional turnover for test
and operation.

Quality verification of completed work will be carried out in parallel
with installation and inspection status activities of the system
completion teams.

A series of management reviews will be carried out to carefully monitor
the conduct of the Program and to revise the plan as appropriate.

Review and resolution will proceed on outstanding issues related either
to QA program or QA program implementation as raised by the NRC or
third party overviews of the Project.

Third party reviews will be undertaken to monitor Project performance
and to carry out the NRC's requirements for independent design
verification.

Schedule Status

The Program was initiated on December 2, 1982 by limiting certain ongoing
safety-related work and starting preparations for the phase-one work of status
assessment and quality verification activities. Since the Program also has
incorporated a number of commitments made to the NRC during the past few
months, activities in support of these commitments such as QC integration into
MPQAD and the recertification of QC inspectors, had been initiated prior to
December.

Status and schedules for each element of the Plan are enumerated in the text.
In general, preparation for the Phase 1 activities are underway and will
continue through January. A pilot team to develop the procedures and training
requirements will be initiated during January. It is expected that the first

®il1282-3489b100



areas to undergo Phase 1 status assessment will be defined and teams mobilized
during March.

Quality verification of completed work will start in late January or early
February.

The Program provides for the Phase 1 results on a system or partial system to
be reviewed and evaluated prior to initiating Phase 2 system completion work
on that system or partial system. Management will monitor both process
readiness and Phase 1 evaluation results.

The major areas of continuing safety-related work are NSSS construction as
performed by B&W Comstruction Co, HVAC work under the Zack subcontract, the
Remedial Soils Program and post-turnover punch list work released to Bechtel
construction by Consumers Power Company. The Zack work is currently limited
until a recently identified question on welder certification is resolved.

During the implementation of the Program in 1983, the NRC Resident Inspectors
can use the Plan to monitor safety-related construction activities at the
site. Since a substantial portion of the Plan directly relates to commitments
made to NRC management, Consumers Power Company intends to schedule periodic
reviews of Program status and progress with the NRC.

mil1282-3489b100
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1.0 INTRODUCTION

The Construction Completion Program has been formulated to provide guidance in
the planning and quality activities necessary for completion of the
construction of the Midland Nuclear Cogeneration Plant. Construction
completion is defined in this Plan as carrying all systems to the point they
are turned over to Consumers Power Company for component checkout and
preoperational testing. The Construction Completion Program does not include
the Remedial Soils Program which is treated in separate interactions between
Consumers Power Company and the Nuclear Regulatory Commission. The
Construction Completion Program will be referred to as the Program in this
document which contains the Plan for Program development and implementation.

Background

The Construction Completion Program is being developed in response to a number
of management concerns that have been identified during the period preceding
the initiation of the Program. The Midland Project had been proceeding at a
high level of activity as it approached completion. The final transition from
area construction to system completion, using punch lists, has been difficult
for most nuclear projects. The Midland Project has not escaped these
difficulties which have been compounded due to the congested space and the
continuing numerous design changes, both generally attributable to the age of
the Project. These factors lead to the need for improved definition of work
status, increased emphasis on overall Project objectives as well as continued
focus of construction and inspection resources on completion of systems for

short-term milestones and increased effort to complete engineering ahead of
field installation.

The Midland Project has been criticized by the Nuclear Regulatory Commission
regional office as not having met their expectations for implementation of the
Project's Quality Assurance Program. The result has been that the Project
management has too often, during the past few months, been in a reactive
rather than proactive posture with regard to quality assurance matters.

In recognition of these conditions, Consumers Power Company has concluded that
a change in approach is needed to effectively complete the Project while
maintaining high quality standards.

Objectives

The development of the Program has considered the Project's current status and
recent history and attempts to address the underlying or root causes of the
problems currently being experienced. In order to develop the Program, the
following overall objectives were established under three general headiags.
The Program must:

Improve Project Information Status By:

=~ Preparing an accurate list of to-go work against a defined baseline.

mil1282-4106a-66-102



= Bringing inspections up-to-date and verifying that past quality issues
have been or are being brought to resolution.

- Maintaining a current status of work and quality inspections as the
Project proceeds.

Improve Implementation of the QA Program By:

- Expanding and éonsolidating Consumers Power Company control of the
quality function.

= Improving the primary inspection process.

= Providing a uniform understanding of the quality requirements among all
parties.

Assure Efficient and Orderly Conduct of the Project By:

- Establishing an organizational structure consistent with the remaining
work.

= Providing sufficient numbers of qualified personnel to carry out the
Program.

- Maintaining flexibility to modify the Plan as experience dictates.

PLAN CONTENTS

The Program was initiated on December 2, 1982 by limiting on-going work on
Q-systems to pre-defined tasks and preparing the major structures housing
Q-systems for an installation and inspection status assessment and
verification of completed work. The relationship of the major elements of
the Plan is shown in Figure 1-1. The sections of the Plun address the
following major activity areas:

PREPARATION OF THE PLANT (Section 2.0)

The buildings are being prepared for a status assessment and
verification of completed work.

QA/QC ORGANIZATION CHANGES (Section 3.0)

A new QA organization that integrates the QA and QC functions under a
Consumers Power Company direct reporting relationship is being
established. As a part of this transition, the Bechtel QC inspectors
are being recertified to increase confidence in the quality inspection
performance.

mil282-4106a-66-102



FROGRAM PLANNING (Section 4.0)

The overall Plan for the Program ’s being developed in two major

phases.
The first phase includes:

= A team organization assigned on the basis of systems is being
developed to determine present installation and inspection status.
The inspection status assessment includes performing inspuctions on
compieted work to bring them up to date. A closely coordinated
effort involving the construction contractor and Consumers Power
Company (QA/QC, testing and construction) will improve qualicy
performance.

= The guality verification of completed work will be based, in part,
on a sampling technique using re-certified inspectors as described
in Section 3.0.

The second phase includes:

- Following installation and inspection status assessment the team
organization will retain responsibility for systems completion
work.

= The QC inspection process of new work will be integrated with the
systems completion work to ensure adequate quality performance.

PROGRAM IMPLEMENTATION (Section 5.0)

The first phase implementation of the Program will be initiated with a
review of the process, procedures and team assignments that will be
used. The plan for verification of completed work will be reviewed
separately. Tle teams will conduct the installation and inspection
status assessment; verification of completed and inspected work will
proceed, as planned, in coordination with the team effort. Following
phase 1 completion of the first work segment, a management review ~f
the plan effectiveness will be made.

In second phase Program implementation, the assigned team will plan
and schedule the remaining work needed for completion ircluding QC
inspections.

QUALITY PROGRAM REVIEW (Sectiom 6.0)

The adequacy and completeness of the quality program will be reviewed
on an ongoing basis, taking jato consideration questions raised by NRC
inspections and findings by third party reviewers. The results of
these reviews will be considered as part of the management review that
are a part of the Program implementation (Sectionm 5).

mil1282-4106a-66-102



THIRD PARTY REVIEWS (Sectiom 7.0)

Independent assessments of the Midland Project will provide management
and NRC with evaluations of Project performance.

SYSTEM LAY-UP (Section 3.0)

The on-going work to protect plant equipment and sy.tems will be
augnented as necessary to provide adequate protection during
implementation of this Plan.

CONTINUING WORK ACTIVIZIES (Section §.0)

Work ou Q-Systems has been limited to specific activities. This
limitaticn permits important work to proceed while allowing building
preparation for status assessment and verificaticm activities.

SUMMARY

Each section of this Plau preseats detailed objectives, a des:ription
of the activity involved, and a schedule for achieving major
milestones. The Program, however, is still in an evolutionary state
and revisions to the Plan may be necessary ¢s Consumers Power Company
gains experience in the implementation of Program elements.

mi1282-4106a-66-102
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2.0 PREPARATION OF THE PLANT

2.1 Introduction

The preparation of the Plant will clear the auxiliary, diesel
generator and containment buildings and the service water pump
structure of materials, construction tools and equipment and
temporary construction facilities.

2.2 Objective

To allow improved access to systems and areas for the Program
activities.

2.3 Description

The preparation activities minimize obstacles and interferences for

the Program activities. This is being accomplished through the
following steps.

1. Limitation of Q-work to activities and areas defined in
Section 9 resulting in substantial work force reduction.

2. Removal and storage of construction tools and equipment, and
temporary construction facilities (scaffolding, etc) from the
buildings identified in Sectiom 2.1.

3. Removal, control and storage of uninstalled materials from the
buildings identified in Sectiom 2.1.

4. Appropriate housekeeping of all areas following material and
equipment removal.

The preparation for each area will be complete before initiating
further Program activity. The on-going work describea in Section 9
will continue as scheduled during the preparation.

2 4 Schedule Status

The preparation of the Plant began on Lecember 2, 1982. It will be
complete by January 31, 1983.
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3.0 QA/QC ORGANIZATION CHANGES

3.1

3.2

3.3

Introduction

The Consumer Power Company's Midland Project Quality Assurance
Department (MPQAD) is being expanded to assume direct control of
Bechtel (C activities. The new organization and the plan for the
transition are described below. The transferred QC Inspectors will
be recertified as part of this transition.

Objectives
Establish New QA/QC Organization

Establish an integrated organization which includes the transition
of Bechtel QC to MPQAD while accomplishing the following objectives:

1. Establish direct Consumers Power Company control over the QC
inspection process.

2. Establish the responsibilities and roles of the QA and QC
Departments in the irtegrated organization.

3. Use qualified personnel from existing QA and QC departments and
contractors to staff key positions throughout the integrated
organization.

Recertify QC Inspectors

Ensure that those Quality Control inspection personnel transferring
to MPQAD from Bechtel will be trained and recertified in accordance
with MPQAD Procedure B-3M-1.

Description
Establish New QA/QC Organization

A new organization will be implemented under Consumers Power Company
and will be described in appropriate Topical Reports (CPC-1A and BQ-
TOP-1) and quality program manuals (Volume II, BQAM and NQAM).
Changes to these documents will be submitted to NRC.

Features of the new organization include:

1. Lead QC Supervisors report directly to a QC Superintendent who
reports to the MPQAD Executive Manager. Any required support
from Bechtel Corporate QC and QA functions (except ASME N-Stamp
activities) is provided at the level of the MPQAD Executive
Manager.

2. The MPQAD Executive Manager will review the performance of lead
personnel in his department.

mil1282-4106c-66-102



3.4

3. QA will develop and issue Quality Control inspection plans and
be responsible for the technical content and requirements of
such plans. QC will be responsible to implement these plans.

4. QA will continue to monitor the Quality Control inspection
process to insure that program ' squirements are satisfactorily
implemented.

5. MPQAD will continue to use Bechtel's Quality Control Notices
Manual (QCNM) and Quality Assurance Manual (BQAM) as approved
for use on the Midland Project.

6. ASME requirements imposed upon a contractor as N-Stamp holder
will remain with that contractor. MPQAD QA will monitor the
implementation of ASME requirements.

An organization chart (Fig 3-1) showing reporting relationships in
the new organization is attached.

Recertify QC Inspectors

The training and recertification process for QC inspectors has been
revised to include commitments made during the September 29, 1982
public meeting with the NRC. Those inspectors transferred from
Bechtel to MPQAD will be trained and examined in accordance with
MPQAC Procedure B-3M-1. Upon satisfactory completion of the
training and examination requirements, inspection personnel will be
certified for the Project Quality Control Instruction(s) (PQCI(s))
they are to implement. Inspection personnel will be certified on a
schedule which supports ongoing work and system completion team
activities.

Schedule Status

Establish New Organization

Advise NRC of the structure of the integrated organization. 12/15/82

Transfer the Bechtel QC Organization to MPQAD. 1/17/83
Submit changes to Topical Reports and quality program manuals to
NRC. 2/17/83
Recertify QC Inspectors

Specify the revised training and examination 10/25/82

requirements for certification (B-3M-1).

Complete recertification 4/01/83
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FIGURE 3-1
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4.0 PROGRAM PLANNING

4.1 Introduction

The detailed planning for the major portion of the Comstruction
Completion Program is described in this section.

Planning in support of Phase 1 consists of the activities to set up
a4 team organization to assess the installation and inspection status
of Q-systems within major structures (Section 4.2) and to verify the
adequacy of completed inspection effort (Section 4.3).

The Phase 2 planning effort covers the process and procedures that
will be used by the team organization for systems completion work
(Section 4.4). The procedures to integrate the quality program
requirements with continuing systems completion work will be
developed (Section 4.5).

4.2 Team Organization (Phase 1)

4.2.1 Introduction

Organize and train ceams and prepare procedures for an
installation and inspection status assessment.

4.2.2 Objective

1. Establish and implement a team organization ready to
inspect 'nd assess systems for installation and
inspection status.

2. Develop the organizational processes and procedures
necessary to implement the team approach for status
assessment.

3. Provide training to ensure required inspection and
installation status assessment activities are
satisfactorily performed.

4.2.3 Description

1. The team organization structure will vary depending upon
the assigned scope of work. The organization will
consist of a team supervisor and personnel as appropriate
from field engineering, planning, craft supervision,
project engineering, MPQAD and Consumers Power Company
Site Management Office. The team may be augmented by
procurement personnel, subcontract coordinators and
turnover coordinators.

Teams will be assigned a specific scope of work and held

accountable for status assessment and overall completion
within this scope. The scope includes the requirements
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to develop a viable working schedule and insure early
identification and resolution of problem areas. Project
processes and procedures will be reviewved and modified to
incorporate the team organization. The team MPQAD
representative is responsible for providing the QA/QC
support for the team. He receives scheduling direction
from the Team Supervisor and technical direction from
MPQAD. For his team's work, he analyzes the quality
requirements and plans the QC activities to integrate
them with the team effort. He assures the necessary
PQCI's and certitied inspection personnel are available
for performing the inspections. He maintains cognizance
of the quality status of the verification activities.

The Washington Nuclear Plant #2 (WNP-2) team organization
will be used as a starting point for a Midland specific
approach.

A pilot team or teams will be utilized to develop and
test processes and procedures during the development
stage to assure that Program objectives can be met. This
will also provide practical field input to assure that
efficient and workable methods are used.

Team members will be physically located together to the
extent practicable to improve communication, status
assessment, problem identification and problem
resolution.

Training for inspection and installation status
assessment will be provided to team members. It will
include responsibilities, reporting functions,
indoctrination of project processes and procedures aund
familiarization with the project quality program to
ensure effective implementation.

A separate organization of design engineers (presently
existing) will coordinate spatial interaction, review and
examination with the activities of these teams.

4.2.4 Schedule Status

»i1282-41064-66~102

Designate pilot team. 1/21/83
Complete grouping of systems for a.signment 2/28/83
to teams.

Complete assignment of team supervisors and 3/31/83

members to designated systems.
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4.3 Quality Verification (Phase 1)

4.3.1

4.3.2

4.3.3

mi1282-41064-66-102

Introduction

The verification program is the activity undertaken to
determine, using a variety of methods, that the inspections
performed on completed work were done correctly.

Objectives

The objectives of the verification program are to:

Keview existing PQCL's and revise as necessary to assure
that:

a. Attributes important to the safety and reliability of
specific components, systems, and structures are
identified for verification.

b. Accept/reject criteria are clearly identified.

c. Appropriate controls, methods, inspection and/or
testing equipment are specified.

d. Requisite skill levels are required per ANSI N&45.2.6
or SNT-TC-1A.

Develop and implement verification inspection plan for
completed work which considers:

a. Re-inspection of accessible items.

b. Review of ducumentation for attributes determined to
be inaccessible for re-inspection.

¢. Sampling techniques using national standards.

Description

PQCI's will be revised as necessary to meet the objectives in
Section 4.3.2. Verification of the quality of accessible
completed contruction, which has been previously inspected
will be performed by use of sampling plans based on
MIL-5-105D (1963) or other acceptable methods. Attri.outes
determined to be inaccessible for direct re-inspection due to
embedment or the status of cowpleted construction or
installation (eg, weld preparation of completed welds,
reinforcement in placed concrete, installed anchor bolts,
etc) will be verified as appropriate, by examination of
records.
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4.3.4 Schedule Status

Complete review and revision of PQCI's. (Date to be
dete mined. )

Establish verification inspectio: plan for completed
work. (Date to be determined.)

f“ 4 System Completior Planning (Phase )

4.4.1 Introduction

Establish the processes for system completion, prepare
procedures and expand training to -over systems completion
work.

4.4.2 Objective

The objectives of the system: completion planning are as
follows:

Estabiis) processes and interfices for system completion

Prepare procedures defining tasks of each system
completicn tea,

Train team members by expaadiug upon training re sived
previously for inspection and status assessmen:.

Establish scheduling methods to be used duting system
completion aclivities.

4.4.3 Description

The team organization (developed in Section &4.2) and the
processes and procedures will be extended to accomplish tue
systems completion work.

Training will be conducted to assure thet supervisors
understand the team objectives and their role. Emyphasis
will be placed on completion of #».]1 wors in accordance
with the des¢ign requirements, tb? change control prucess
used when the d#si n anst be modified, aod changes to the
establishe” téa~ proiesses and procedurss,

4.4.4 Schedule Status

»i1282-41064-66+10.

Complete & du preparation for systems completion work.
(Date to e determined.)
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4.5 QA/QC Systems Completion Planning (Phase 2)

4.5.1

4.5.2

‘0503

4.5.4

Introdu.tion

The QA/QC systems completion activity covers the planning to
support of system completion work.

Objectives

Establish in-process inspection program and complete review
and modification of PQCIls.

Description

The QC in-process inspection program will be directly
coordinated with future installation schedules to insure that
inspection points, identified by MPQAD QA in the PQCI's, are
integrated with the ipstallation schedule. The identifi-~
cation of applicable PQCI's and required inspection points
will be used by system completion teams to insure that QC
inspections are adequat..y scheduled into the process. The
system completion team quality representative will be
responsible for providing the link between the system
completion team and MPQAD to insure that quality requirements
are satisfied.

PQCI's will b» reviewed, and modified as necessary, to insure
that proper attributes are being inspected, that inspection
plans are clear and concise, that inspection points are
specifically scheduled with installation activities and that
inspection results are properly documented. MPQAD QA will be
responsible for the PQCI review activity and will obtain
assistance, as required, from other project functions, such
as Project Engineering and Quality Control. Revised PQCI's
will be used to conduct inspection of future installation
activities.

Schedule Status

Issue procedure for integratiag inspection points into the
construction schedule. 2/22/83

wi1282-41064-66-102



FIGURE 4-1
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5.0 PROGRAM IMPLEMENTATION

5.1 Introduction

The implementation of the Phase 1 Construction Completion Program
activities will be initiated after a management review of the
overall process iasures that Project performance and quality
objectives have been addressed. The Phase 1 work will then be
carried out by the various teams in accordance with the procedures
described in the preceding sections. The installation and
inspection status assessment of a system or partial system will be
followed by a review of results by MPQAD and a second management
review before initiating the Phase 2 systems completion work. The
Phase 2 work will then be initiated on that system or partial
system.

5.2 Objectives

The objectives to be met are:

Establish the present installation completion and quality
status.

Integrate the construction and quality activities for all
remaining work.

Improve performance in demonstrated conformance to quality goals
in all system completion work.

5.3 Description

Management Reviews

Project management will conduct formal review of the plans for
implementation activities prior to initiation of team activities for
the Phase 1 work. These reviews will ensure that identified project
management and quality issues have been adequately addressed by
specific actions and that Program objectives are met. The reviess
will cover the process for both 1) the verification of complete.

inspection activity and 2) the installation and inspection status
activity.

The installation and inspection status assessment will be performed
on a system and/or area basis. Phase 2 is initiated after a formal
Project management review of the first status assessment results to
evaluate implementation effectiveness. After completion of this
review, a work segment will be released for systems completion.
Subsequent status assessment results will be reviewed by site
management prior to initiation of additional systems completion
segments. Reports will be made to Project management at regularly
scheduled meetings.

mi1282-4106e~66-102



14

Phase 1 Implementation

The existing installation and inspection status will be established
in accordance with the plan presented in Section 4.

Evaluate Phase 1 Results

MPQAD will review the status assessment results to determine if any
programmatic or implementation changes must be made. Verification
scope will be adjusted, as necessary, based on evaluation results.
Also, the evaluation will check for reportability to the NRC (as
required by 10 CFR 50.55(e)) and Part 21.

Phase 2 Implementation

This activity starts systems completion for turnover. Work will be
scheduled as installation and inspection status assessments are
completed and reviewed. Co:rection of identified problems will be
given priori.y over initiation of new work, as appropriate, and the
system completion teams will schedule their work based on these
priorities.

5.4 Schedule Status

Complete Man:gement review and initiate implementation of plan
for verification of completed inspections. (Date to be
determined. )

Complete Management review and initiate implementation of plan
for status assessment. (Date to be determined.)

Complete Management review of initial installation and

inspection status results and initiate systems completion work.
(Date to be determined.)

mil282-4106e-66-102
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6.0 QUALITY PROGRAM REVIEW

6.1

6.2

6.3

Introduction

The adequacy and completeness of the quality program is reviewed as
part of the ongoing Project management attention to quality. These
reviews consider any questions raised by NRC iaspections or findings
raised by third party evaluations.

Objective

Address issues raised by internal audits, NRC inspections and third
party assessments. Program charges, if needed, will be evaluated
and, as findings are processed, will be factored into the Project
work.

Description

Consumers Power Company believes Midland QA program is sound. From
time to time, questions arise on detailed aspects of the program or
program implementation. The normal process of addressing these
issues ensures that all necessary information is provided to NRC and
that internal confidence in the program is maintained.

The recent inspection of the diesel generator building has raised
several issues of programmatic concern. These are in the areas of
material traceability, design control process, Q-system related
requirements, document control and receipt inspection. Project
management has directed that MPQAD provide an expeditious evaluation
nf these issues to be considered as part of the management review
prior to initiation of Phase 2. Once the NRC inspection report is
received and specified items are identified, these items will be
addressed and resolved through the normal process of closing the
inspection findings. Any corrective action or program changes will
be implemented as appropriate in Project work on a schedule provided
in the inspection report response.

The Project will also receive, from time to time, findings from
third party assessments (Section 7). These findings or
recommendations may also result in program wmodification or
adjustments. Corrective action taken by the Project will be
implemented on a schedule stated in the response to these findings.

mil1282-4106£-66-102
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7.0 THIRD PARTY REVIEWS

7.1

7.2

1.3

Introduction

This section describes third party evaluations and reviews that have
been performed and are planned to assess the effectiveness of design
and construction activity implementation. Third party reviews being
conducted as part of the Remedial Soils Program are not included in
this activity.

Objectives

To assist in improving Project implementation and assessment of
Midland design and construction adequacy, consultants will be
utilized in order to:

Achieve a broad snapshot of current Project practices and
performance in relation to a national program.

Provide continuous monitoring and feedback to Management of
Project performance.

Identify any activities or organizational elements needing
improvement.

Improve confidence (including the NRC's and the public's) in
overall Project adequacy.

Description

The use of consultanis to overview Project design and comstruction
activities with particular emphasis on construction is part of the
effort to improve the Project's implementation of the quality
program. Specifically, the plan overview employs the use of
consultants for three separate functions: (1) To carry out a self-
initiated evaluation (SIE) of the entire Project under the INPO
Phase I program, (2) to utilize a third party overview of ongoing
site construction activities to provide monitoring of the degree of
implementation success achieved under the new program and (3) to
conduct a third party Independent Design Verification (IDV) Program.

1. The INPO self-initiated evaluation was planned as part of an
industry commitment to the NRC in response to concerns over
nuclear plant construction quality assurance. For the Midland
SIE, the evaluation was contracted to be carried out entirely by
third party, experienced personnel from the Managsment Analysis
Company.

The evaluation was performed by a team of 17 consultants
familiar with the INPO criteria and evaluation methodology.
Over a period of a month they interviewed Project personnel at
various locations and observed work in progress. The initial
results of their evaluation have been presented to the Company

mil282-4106i-66-102
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and a Project response to each finding will be prepared and
included as part of the evaluation report to be submitted first
tc INPO and then to the NRC Region III Administrator, together
with the INPO overview.

2. A third-party installation implementation overview is being
undertaken using, as & model, the program developed specifically
for the underpinning portion of the soils remedial work. The
overview will be initiated by retaining an independent firm,
having considerable experience and depth of personnel in the
nuclear construction field. The consultant's overview team will
be located at the Midland Plant site and will observe the work
activities being conducted in accordance with this Plan on
safety-related systems. The overview will continue for a period
of six months, after which the Project's cumulative performance
will be evaluated. Based on the overview team's findings, a
determination will be made by the Company's top management on
what modification, if any, should be made to the comsultant's
scope of work. Findings identified by the installation overview
team will be made available to the NRC in accordance with the
procedures established for the conduct of independent
verification programs.

3. An Independent Design Verification (IDV) is being conducted by
Tera Corporation.

The IDV is directed at verifying the quality of design and
cunstruction for the Midland Plant. The approach selected is a
review and evaluation of a detailed "vertical slice" of the
Project design and construction. The design and as-built
configuration of two selected safety systems will be reviewed to
assure their adequacy to function in accordance with their
safety design bases and to assure applicable licensing
commitments have been properly implemented. The field work done
in support of this activity will not take place until after
Phase I implementation (Section 5) has been completed on the
systems being reviewed.

The Unit 2 Auxiliary Feedwater System (AFW) plus another system

to be selected with NRC concurrence, will be reviewed to fulfill
the requirements of the IDV.

mil1282-4106i-66-102
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7.4 Status/Schedule

1.

INPO Construction Project Evaluation

Select consultant and conduct

evaluation
Submit report to INPO

Independent Construction Overview

Define scope
Select consultant
Mobilize assessment team

Receive assessment team
report

1DV

Select 2 Systems

.AFW System

.Obtain NRC concurrence
for second system.

Complete Evaluation

mil282-4106i-66-102
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Complete

Jan 20, 1983

Dec 30, 1982
Jan 31, 1983
(Date to be determined)

(Date to be determined)

Complete
(Date to de determined)

(Date to be determined)
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8.0 SYSTEM LAYUP

8.1

8.2

8.3

8.4

Introduction

Perform system lay-up activities to protect plant equipment.

Objectives

Expand the protection of completed and partially completed plant
systems and components until plant start-up, to take into account
any special considerations during the status assessment.

Description

Procedures and instructions are provided in the Testing Program
Manual to protect equipment during the on-going installation and
test work. These will be extended to cover special considerations
associated with the Program implementation. Both the pre- and post-
turnover periods are covered. System and component integrity is
ensured through existing programs and implementation of control and
verification procedures.

In summary, these procedures and instructions require: Test
Engineers to complete walkdowns of Q-Systems (iu the auxiliary,
diesel generator and containment buildings and the service water
pump structure), paying particular attention to systems/components
that are open to the atmosphere (eg open ended pipes, open tanks,
missing spools, disconnected instrument lines, etc). Systems that
have been hydrotested but are not currently in controlled layup
require action to place the system in layup. Layup will vary from
system to system but in general will consist of air blowing to
remove moisture and closing the system from the atmosphere.

Schedule/Status
Start extended layup activities 1/15/83
Issue valk down schedules 1/15/83
Complete the layup preparation walkdown 2/28/83

2i1282-4106g-66-12



9.0 CONTINUING WORK ACTIVITIES

9.1 Introduction

This section describes the activities that are proceeding
accordance with previously established commitments during
implementation of the Program.

Objectives

Maintain installation and support effort on work that will
alleviate work interference in congested »-rtions of the plant
and facilitate completion and protecti quipment on systems
turned over to Consumers Power Company.

Meet previous NRC commitments on activities which do not impede
the execution of the Program.

Provide design support for orderly system completion work and
resolution of identified issues

Establish a management control to initiate additional specified
work that can proceed outside of the systems completion
activities

Description

Those activities that have demonstrated effectiveness in the Quality
Program implementation will continue during implementation of the
Construction Program.

These are:

NSSS Installation of systems and components being carried out by
B&W Construction Company.

HVAC Installation work being performed by Zack Company. Welding
activities currently on hold will be resumed as the identified
problems are resolved.

Post system turnover work, which is under the direct control of
Consumers Power Company, will be released as appropriate using

established work authorization procedures.

Hanger and cable re-inspections which will proceed according to
separately established commitments to NRC.

Remedial Soils work which is proceeding as authorized by NRC.

mii2B2-4106h-66~102
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6. Design engineering which will continue for the Midland Plant as
will engineering support of other project activites.

Additional activities related to the systems completion effort, may
be initiated, as appropriate, to support orderly completion of the
overall Project. Any activities in this category that are initiated
prior to release of an area for systems completion work will be
reviewed with the NRC Aesident Inspector before initiation.

9.4 Status Schedule

These activities are pro:.ceding with schedules that are independent
of this Plan.

mi1282-4106h-66-102
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January 11, 1983

NOTICE OF SIGNIFICANT LICENSEE MEETING

Name of Licensee: Consumers Power Company

Name of Facility: Midland Nuclear Power Plant, Units 1 and 2
Docket No.: 50-329; 50-330

Date and Time of Meeting: February 8, 1983 at 1:00 p.m.

Location of Meeting: Quality Inn
Meeting Room E
1815 South Saginaw Rd.
Midland, MI

Purpose of Meeting: To discuss the licensee's integrated Construction
¥ Completion Program and third party assessment effort

Region III Attendees:
James G. Keppler, Regional Administrator
Others as designated by Region III

OIE Headquarters Attendees:

James H. Sniezek, Deputy Director, Office
of Inspection and Enforcement

Others as designated by OIE

NRR Attendees:

D. Eisenhut, Director, Division of
Licensing

Others as designated by OIE

Licensee Attendees:
J. W. Cook, Vice President, Midland Project
Others as designated by the licensee

NOTE: Attendance by NRC personnel at this Region IIl/licensee meeting
should be made known by 9:00 a.m. before January 24, 1983, via
telephune call to W. D. Shafer, Region III, FTS 384-2656.

Time will be scheduled to answer questions from members of the
public at the conclusion of the NRC/licensee meeting.

Distribution:
See attached list
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Distribution:

J. M. Taylor, Director, Division of Quality Assurance, Safeguards,
and Inspection Programs

E. L. Jordan, Director, Division of Emergency Preparedness and Engineering

Response

. Axelrad, Director, Enforcement Staff

. P. Murray, Jr., Director, Rulemaking and Enforcement Division, ELD

. Hernan, LPM, NRR

E. L. Adensam, Chief, LB4, NRR

T. Novak, Assistant Director for Licensing, Division of Licensing

R. A. Purple, Deputy. Director, Division of Licensing, NKR
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