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MEMORANDUM FOR:  Thomas Novak
Assistant Director for Licensing

FROM: Darrell G. Eisenhut, Director
Division of Licensing
SUBJECT: BOARD NOTIFICATION - UPDATE ON MIDLAND STOP WORK STATUS

AND NRC STAFFING CHANGES

The attached memorandum, Norelius to Eisenhut dated April 9, 1984,
provides an updated status on the Midland Stop Work Status ureviOusly
reported in BN-84-023 and ciscusses the NRC Region III staffing plans
for the Midland review.

Please issue this as Board Notification 84-083 and address the BN to the

Midland ASLB and ASLAB.
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Trea® APR 12 184
Docket Nos: 50-329
and 50-330

The Honorable Donald W. Riegle, Jr.
United States Senate
Washington, DC 20510

Dear Senator Riegle:

Your letter of Februarv 17, 1984, to Mr, Carlton Kammerer, Director of the
Office of Congressional Affairs, enclosing a letter dated January ¢, 1984,
from Mr. Leo R, Romo of Essexville, Michigan, has been forwarded to me for
reply. Mr, Romo indicates a suspicion that the Cffice of Nuclear Reactor
Regulation is "withholding vital, damaging information that should be made
public” on the Midland Plant, Units 1 and 2. Specifically, he is concerned
that "reports are being 'watered-down', edited, or not being released at all
about Midland's Diesel Generator Building", and he indicates he doe. not

understand "the NRC's recent announcement about the crack in the Aux 'iary
Building being acceptable.”

It is our understanding that the expressions of concern by NRC sta€f i;embers or
NRC consultants regarding structura)l adecuacy of the Midland Diesel Generater
Building (DGB) have either been made in meetings or hearings open to the public,
or have been expressed in written documents made publicly available. Individual
staff members and NRC consultants with concerns have expressed their views
freely and openly. From our own knowledge of this matter, and from Mr., Romo's
letter, we find no support for the suspicion that reports on the Midland DGB

are being "watered-down", edited or suppressed. It was because of such
expressed concerns that the NRC retained a consultant, Brookhaven Mational
Laboratory, in conjunction with three members of the NRC Structural Engineering
Staff, to re-examine the DGB and to provide a report of its findings. For
further details pertaining to this effort see the enclosure to this letter,
Staff review of the enclcsure and determination of a final staff position on

the adequacy of the Midland DGB have not been concluded at this time. In its
efforts to reach a final position, the NRC is continuing to invoive these staff
members and NRC consultants who have expressed concerns. £ motion to reopen

the hearing record with respect to the structural adequacy of the 0GB is pending
.« ore the Licensing Board.

With respect to Mr. Romo's concern for the Auxiliary Building crack, on
January 6, 1984, the applicant discovered and reported cracks in a concrete
floor in the higher levels (elevation 685 feet) of the Control Tower portion
of the Auxiliary Buildirg. The applicant has provided an evaluation of these
cracks by letter dated February 8, 1984, The letter is available to Mr. Romo
at the Grace Dow Memorial Library, Midland, Michigan. The applicant's evalua-
tion is currently being reviewed by the NRC staff. Accordingly, the staff has
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not reached a position at this time regarding the structural significance of
these cracks; and we know of no recent "announcement” by the NRC that the

crack in the Auxiliary Building is acceptable.

1 trust this reply provides sufficient clarification for your reply to

Mr. Romo.

Sincerely,

(Segand) William ). Circks

Wi.liam J. Dircks, Executive Director

for Operations

Enclosure:

Memo to J. Knight, From P. Kuo,
Subject, Report on the Review
of the Diesel Generator
Building at Midland
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James P. Knight g

3. The most reasonable estimate of stresses due to settlement is based
on the crack width data. However, the calculations that have been
done in this area need to be completely documented;

4. There is evidence that the number of cracks in the DGB is continuing
to grow. [t is essential that a more accurate and reliable crack
monitoring program be established; and

5. The monitoring program should specify an upset crack width lTevel that
would reflect a sufficient stress margin available to resist critical
load combinations. The monitoring proaram should mandate structural
repairs if the Alert Limit (in crack width) were exceeded.

- lc:,/
S 2—/
0-Tsin Xuo, Sect?on Leader
tructural Engineering Section B
Structural and Geotechnical
Engineering Branch
Division of Engineering

Enciosure:

’s stated

¢.” H. Denton

D. Eisenhut

R. Yolimer

G. Lear

E. Adensam

D. Hood

N. Romney

C. Tan

R. Landsman, R Il
F. Rinaldi

J. Kane

CONTACTS: C. P. Tan, SGEB

x28424

N. D. Romney, SGEB
x28987
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1. INTRODUCTION

The Diesel Generator Building (DGB) at the Midland Nuclear Power Plant (NPP)
is a reinforced concrete structure ~shich has undergone excessive unequal
settlement since its consfruct1on. The concrete walls of the DGB have been
more extensively cracked than usually expected of such a concrete structure.
On the basis of review and evaluation of the Applicant's (Consumer Power Co.)
various analytical studies, remedial measures taken, and the commitments made
and of the staff's own assessments, the original structural engineering staff
reviewer came tc the conclusion that the DGB was acceptable. However, an NRC
regional inspector disagrees with the conclusion as to the acceptability of
the DGB and has exrressed his concerns in a hearing before a Congressional

Government QOversight Committee.

Tr the wake of this controversy, the Division of Engineering (DE) formed an
independent Task Group to re-review the structural adequacy of the DGB. The
Task Group consists of three members from the structural engineering staff
and a consultant team from Brookhaven National Laboratory. The consultant
team provides expertise in both structural and geotechnical engineering. The
charter of the group and its composition, the names of the Stcaff, and its
consultants involved are included in Appendix [ to this report. The Charter
of this Task Group has three elements that are interwoven and do not lend
themselves to neat separation. The Task Group was charged:

(1)

to re-evaluate the structural desfgn and construction adequacy of the

OGB as accepted by the structural engineering staff reviewer




(2) to assess the concerns as indicated by comments from other NRC

personnel, and

(3) to make recommendations to resolve any lingering concerns.

it is acknowledged that the Task Group has had outstanding cooperation from
the Applicant, the structural engineering staff reviewer and its consultants,
the geotechnical engineering staff reviewer and its consultant, and NRC
Region [II Inspector, in either group's on-site inspection, interviews, or
design audit in Applicant's A/E office. [t is this cooperation that enables
the Task Group to assemble all the necessary information and facts in a short
period of time. The chronology of the group's various activities and persons

contacted are presented in Appendix Il to this report.

An indepencent report written by Brookhaven National Laboratory is included

in Appendix IIl of this report.
2. DESCRIPTION OF THE DGB AND ITS PROBLEMS

The DGB is a two-story, box-type reinforced-concrete (RC) structure with
three cross walls that divide the structure into four cells, each of which
contains a diesel generator unit, The buildiny is supported on continuous RC
footings 10' - 0" wide and 2' - 6" thick founded at plant elevation 628' and
resting on a fill that extends down to approximately elevation 603', The
building has exterior wall thickness of 30", roof slab and interior wall
thickness of 18". Plan dimensions of DGB are 155' x 70 with a total
internal height of approximately 44'., Each diesel generator rests on a 6'-6"
thick, RC pedestal that fs not structurally connected to the building

foundation. Figure 1 shows the general layout of the 0GB.






(A) Separate the DGB from the duct banks - The duct banks entering the DUU
were isolated from the building, thus relieving the building from the

effects of the rigid supports.

(B) Surcharge the DGE and the surrounding area - The purzose of the
surcharge was to accelerate the settlement and consolidate the fiil
material so that future settlement under the operating loads would be

within tolerable 1imits.,

(C) Install a permanent dewatering system - The purpose of the permanent
dewatering system is to maintain water level below elev. 610' in the
area of DGB, thus minimizing the potential of liquefaction of the locse

sands contained in the fill,

The effects of tne remedial measures taken can be observed from the amount of
settlement which the DGB has gone through as indicated in Figure 2 and also
from the crack sizes and crack patterns of the walls as shown in Figure 3.
Details of hoth settlement and cracking issues are discussed in the following

sections,

3. SETTLEMENT AND CRACKING ISSUES

As a result of he remedial actions taken by the Applicant, it appears that
the settliement of the DGB has mostly stabilized. However the fact still
remains that the building has undergone unusual settlement and its walls have

experienced extensive cracking. It has given rise to the concern of the NG3's



structural capability to fulfill the function of protecting the

safety-related equipment located therein as originally designed. In order to
alleviate this concern and to assure that the structural integrity is
preserved, the Applicant undertook a number of structural re-analyses using
the FSAR criteria and the ACI 349 criteria and taking the settlement and
cracking into consideration. On the basis of the results of the .e-analyses,

the Applicant concluded as follows:

(a) The settlements during early stages of construction and during the
surcharge did not cause any unusual distress or significant loss of
structural strength. As a result of surcharging, future settlement can
be conservatively predicted and will not be excessive. The installation
of the permanent dewatering system has eliminated any potential for

liquefaction of the sand backfill below the DGB during a seismic event,

(b) Cracking of the walls during construction and surcharging has not

impaired the ultimate strength of the structure.

(c) The building will be re-evaluated for its structural adequacy when the
allowable limit for the cracking width is exceeded under the established

monitoring program, thus insuring its safety function.

The structural engineering staff reviewer and its consultants with findings
of their own independent assessments in essence concurred with the

Applicant's conclusions. However, the geotechnical engineering staff

reviewer and its consultant together with the Region 1l inspector disagreed,




A major point of contention was that the Applicant's analyses linearized the
unequal settlements and thus the effect of unequal settlements has not
properly been considered. The Region III inspector alsoc contended that,
because actual cracking of the concrete walls was not considered in the
Applicant's analyses, the rebar stresses as calculated by the Applicant were

not representative of the stress for the loading combinations considered.

In what follows the Task Group shall present its major observations of the
analyses performed by the Applicant and by the consultants. to the structural
engineering staff, the issues raised, and its assessment of the Applicant's

conclusion on the DGB structural integrity.

4. STRUCTURAL RE-ANALYSES

In the preceding section, it is indicated that the Applicant has made a
number of structural re-analyses and used the results of the re-analyses to
Justify the DGB structural adequacy, and that there have been concerns
expressed as to the appropriateness of the re-analyses. The essential

elements of the applicant's re-analyses are succinctly summarized.

Settlement Analyses

Settlement of the DGB is time-dependent and load-dependent, but a complete
and accurate settlement history does not exist. On the basis of the
availability of the measured or estimated settlement values at various stages
of construction, four cases of settlement analyses were performed by the

Applicant as listed in Table 1, with the corresponding settlement values



shown in Figure 2. With the exception of Case 1A which was analyzed by long

hand computation and by idealizing the partially completed UGB as a series of
individual beams, the other three cases were analyzed by computer through the
discretion of the DOGB into a number of finite elements as exemplified in
Figure 4. Case 1A was accomplished by passing deflection curve through any
three measured neighboring settlement points and selecting the one with the
largest curvature for moment computation, and eventually, stress
determiration. This calculation indicated that the measured displacements
would result in a maximuin rebar stress of 11 ksi. For the other three
settlement cases, individual finite-element models were used. For settlement
Case 18, the finite-element model represents the structure as built to el.

662 f 0 in.

For settlement Cases 2A and 28, the finite-element mode)l represents a fully
completed structure. For Cases 18, 2A, and 2B, springs were typically
calculated at each nodal point along the foundation by dividing the
structural load repr:-sented at the selected point by the measured or
predicted settlement at that point. The finite-element analysis of each case
then involved several iterations in which the soil springs were varied until
the deflected shape of the DGB, as calculated by the model, approximated the
“best fit" settlenents. The resulting deflections of the DGB from these
analyses as shown in Figures 5 and 6 are not in conformance with the measured
values and are almost linearly related. The magnitude of stresses would
depend on the final cycle of iteration selected and would bear no
relationship to the actual stresses reculting fror settlement. Other
analyses performed by the Applicant consisted of (1) using zero and near zero

soil springs to



simulate the soft soil condition, and (2) considering the DGB to be simply
supported. The purpose of these andlyses was to study if the DGR has the

capability of bridging voids and soft spots in the soil.

In an attempt to provide more insight into the problem the consultant to the
structural engineering staff was requested to make an independent analysis by
using the measured settiement values at 12 locations as input. It was found
that the DGB should have cracked extensively and yielded to failure.

However, the cracking condition as exhibited by the DGB does not bear out the
conclusion of the analysis. It was, therefore, concluded by the staff's
consultant that the DGB did not experience the settlement as measured and

that the analysis did not reflect the actual settlement history of the DGE.

Cracking Analysis

Cracks in reinforced concrete (RC) members may be caused by the conditions of
hardening or curing of the concrete (its shrinkage) or by excessive stresses
in the materials (induced by too heavy loads, settlement of the footings
and/or changes in temperature). Cracks due to excessive stresses appear meost
frequent in the tension zones and are seldom encountered in the compression
zone of concrete members. Cracks in the RC walls of the 0GB are caused by a

combination of shrinkage, unequal settlement and temperature changes.

Drying shrinkage and thermal contraction cause shallow cracks at surface.As

soon as the cracks are formed the tensile strain is relieved. In the case of
cracks due to unequal settlement the tensile strain is to be resisted by the
reinforcing steel. The purpose of the cracking analysis is to determine the

rebar stresses from the measured crack width., First, the Applicant made an



analysis of a single through crack in a subsection of the east wall of the
0GB by using the Automatic Dynamic Incremental Non-linear Analysis (ADINA)
computer program. The purpose of this analysis was to evaluate the ultimate
capacity of a concrete section containing a single crack. As such, the
results of the analysis are of only limited value in assessing the effects of
the cracks. As a further attempt to resolve the concerns on cracking, the
Applicant sought the opinion of Professor M. A, Sozen of the University of
[11inois. On the basis of the crack patterns and crack-size, Prof. Sozen
estimated the stresses in the rebar across the cracks to be in the range of

20 to 30 ksi.

The structural engineering staff reviewer also made his own assessment by
combining the rebar stresses estimated from crack widths with stresses
resulting from the Applicant's analyses for other operating loads. It showed

that the resultant stress was within the acceptance criteria (Tr. 11086).

In order to assure the structural integrity of the DGB, the Applicant has
proposed a crack monitoring and evaluation program to be used during the life
of the DGB, in addition to an initial repair program. Specific acceptance
criteria (i.e. alert 1imits and action 1imits) for crack width and crack
width increases have been specified by the structural engineering staff

reviewer and agreed to by the Applicant.
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5. VIEWS ON THE ISSUES RAISED

The four concerns as raised by Region III inspector, Or. R. 8. Landsman, are

directly quoted from his memorandum to R. F. Warnick, Director, Chief of

Special Cases of NRC Region III, dated July 19, 1983, as follows.

Concern:

"My first concern deals with the finite element analysis that Consumers
Power Company (CPCo) used to show that the building is structurally
sound. Their model of the building assumed ¢ very rigid structure
without any cracks. The building has numerous cracks, reducing the
rigidity of the structure. The effects of these cracks have not been
taken into account in the analysis. CPCo's interpretation of the
settlement data as a straight line approximation always stems from their
position that the building is too rigid to deform as indicated by actual
settlement readings. The settlement of the building occurred over a
period of time during different phases of construction. It is this time
dependent effect that was also not used in their model. Even CPCo
expert Dr. Corely testified at the ASLB hearings that the analysis
should have "taken into account cracking and time dependent effects" in
order to give correct results. Finally, the staff's official position,
as stated by Dr, Schauer, on CPCo's analysis was, "The staff takes no
position with regard to that analysis.”

Comment:

The first part of this concern is that the cracks have not been
considered in the Applicant's analyses. As indicated in previous
discussion, cracks in the walls of the DGB are due to a combination of
shrinkage, unequal settlement and temperature changes. Ordinary drying
shrinkage and temperature change cracks are generally surface cracks.
As soon as the cracks are formed, the t&nsile strain is relieved.
Cracks due to differential settlement are generally through cracks
across the wall thickness and, therefore,reduce the stiffness of the
structural members. Structura! engineers involved in reinforced

concrete design are well aware of this fact. In order to take cracking



of structural members into consideration, structural encineers first

assume these members are uncracked and perform the structural analyses
to obtain the moments, shears and axial forces required for the design
of member sections. In designing the members concrete is then assumed
to be cracked and does not take tension. Such a procedure of analysis
and design is a standard practice and is, in fact, recommended by the
ACI 318-77 code.

The second part of this concern is that the actually measured
settiements have not been used in the Applicant's analyses.

From the settlement data available it is cbvious that settlement was
continuing with the progress of construction with the maximum attained
after the removal of the duct bank restraints and at the eng of
surchargina. In the early stages of construction the components such as
the continuous strip footings, and wall portions forming the lower part
of the DGB were most likely very flexible, and deflected in conformance
with the settlement without creating any excessive stresses in the
as-built portion of the DGB. There might be cracks in some of the
components of this portion of the 0GB due to shrinkage and/or
displacement of the green concrete as a result of settlement. In order
to adequately consider effects of settlement over the period of time
during different phases of construction, the analytical models would
have to be different for different phases of construction and to be

meaningful there should be settlement measurements corresponding to cach



phase. However, there are no such detailed settlement measurements

"available, especially for the early stages of construction.

The settlement measurements which are avaflab1e correspond to those in
the later stages of DGB construction, that is, when the as-built
portions of the DGB are relatively rigid. The Applicant perfcrmed three
separate finite element analyses for which measured and/or predicted
settlement values are available. The measured and/or predicted
settiement values are used as data points in linearizing the settlement.
The differences between the measured/predicted settlement values and the
resulting linearized values have been discounted as survey inaccuracies.
This is basically equivalent to assuming that the north and south walls
underwent rigid body motions. The computed stresses from this mode! are
due to racking only. The stresses obtained in the process of
linearizing the settlements, therefore, do not represent the actual

settlement stresses.

The ute of survey inaccuracies to discount the differences between the
measured/predicted settliements and the linearized values is not
convincing in view of the fact that all the settlements have not

occurred after the completion of the DGB construction.

The third part of this concern is that the time dependent effect has not
been considered in che Applicant's analyses. The Applican} has
considered the four stages of construction, therefore the time factor
has been taken into consideration but in a very gross manner, As

indicated in the preceding comment in order to assess accurately the
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stresses in the walls of the DGB, detailed information on wall cracks

(time-dependent) and on settlement values (also time-dependent) would be
required for each step in the construction. There is no detailed
information on either the cracks or the settlement values to cover the
whole time span of construction. Basically this portion of the concern

is inherent in the above two portions of the concern.

The fourth portion of the concern is that the structural engineering

staff reviewer has taken no position with respect to the Applicant's

analysis. From the preceding comments it is obvious that the adequacy
of the Appiicant's settlement analysis is questionable and it cannot be
relied on to reach any conclusion, The structural engineering staff
reviewer took a practical approach by ignoring the analysis, and

resorted to the solution through crack analysis.

Concern:

"My second concern deals with the acceptance of the diesel generator
building in the SSER #2 which was subject to the results of an analysis
to be performed by the NRC consultants using the actual settliement
values. The consultants testified at the ASLB hearing that this
analysis gave unacceptable results and this portion of the SSER should
be stricken. They are basing their unacceptable results and comments on
their finding of very high stresses obtained in areas where no cracks
exist., Therefore, the actual settlement values are not accurate enough
(are in error) to be used in an analysis. The consultants, as well as
CPCo, ran a linear analysis (structure always in the elastic range)
fnstead of a plastic analysis which would allow a redistribution of
loads in the structure. Therefore, supposed areas of high stress, where
cracks are not located, may not exist due to redistribution of loads.
Finally, the staff's official position, as stated by Mr, Rinaldi, on
this analysis as performed by the consultants, was that the actual
settlement values could not be relied upon to determine if the diesel
generator building meets regulatory requirements,"”




Comment :

The first portion of concern is that the structural engineering staff
reviewer disregarded the results of an analysis done by its consultants
on the basis of the actual settlement values. This portion of the
concern is in essence the same as the first concern. It is indicated in
the comment on the first concern that the settlement was continuing with
the progress of construction. When the strip footing concrete was
placed, settlement started. Since the footing is a comparatively thin
slab, it wbuld likely deform with the settlement without creating
excessive stresses. With the build-up of the walls, settlement
increases and rigidity also increases. When the intermediate floor s':0
and the roof slab were completed, the complete structure became a very
rigid structure and any settlement should be nearly linear unless there
were weak sections across the building. To analyze the completed DGR on
the basis of the settliement values which were accumulated during the
construction and after its completion would result in exceedingly high

stresses which are not representative of the actual values.

The second portion of this concern is that the staff has not used
plastic analysis. It is suggested, that in order to conform to the
measured settlement values a plastic analysis should be made to allow .
redistribution of loads in the structure. This observation is valid
providing that rebar in the walls and slabs of the DGB have undergone

ylelding and plastic hinges have formed. It is the Jjudgment of this Task
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Group that, without the knowledge ci accurate geometry of the DGB at the
various phases of settlement, a non-linear model accounting for plastic

effects would not be meaningful.

The third portion of this concern is the staff's official position that
the results of the analysis by the staff's consultants on the basis of
actual settlement measurements cannot be relied upon to determine if the
0GB meets regulatory requirements. From the preceding comments, one
cannot accurately calculate the stresses in the completed DGB w{thout
setP]ement data from the initial phase of construction. Given the
unavailability of the data necessary to complete the input to the
analysis by the staff's consultant, the previously stated staff position

is reasonable,

Concern:

"My third concern deals with the fact that we are not following normal
engineering practice in accepting the building by using a crack analysis
approach because there is no practical method available today to analyze
a complex structure with cracks in it. The basis of this concern is
that there are no formulas available that can estimate stresses in a
complex stress field 1ike those which exist in this building. Thus, the
evaluation of the structure based on the staff's crack analysis using
empirical unproven formulas to determine the rebar stresses is
unacceptable." '

Comment:

This concern is related to the use of crack analysis to accept the DGB.
Contrary to the concern expressed there are computational tools
available to relate crack width to rebar stresses, but in effecting the

analyses ore still has to make some major simplifying assumptions which
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requires the judgment of the analyst. The results of such analyses in

most 1ikelihood will not be exactly the same as what actually exists.
In the case of DGB the estimation of rebar stresses from the sizes of
cracks is admittedly an approximation. However, it is the Judgment of
the Task Group that this is the nnly practical approach available to

evaluate the DGB rebar stresses.

In evaluating the rebar stresses estimated from crack widths the
fdllouing. as a minimum, needs to be considered and documented by the
Applicant: whether or not the cracks are through the wall thickness:
the sizes and locations of the cracks; whether or not the cracks are
growing in width and/or length; whether or not the number of cracks are
increasing; and whether the estimated rebar stresses due to settlement
are less than the allowable values after accounting for load

combinations is made.

Concern:

"My fourth concern deals with the staff accepting the building by
relying on a crack monitoring program to evaluate the stresses during
the service 1ife of the building. If cracks exceed certain levels,
recommendations will be made for maintaining the structural integrity of
the building. The basis for my concern deals with the lack of crack
size criteria and the lack of formulated corrective action to be taken
when the allowed crack sizes are exceeded."

Comment :
This concern questions the staff's acceptance of the DGB on the basis of
@ crack monitoring program which is not well defined in crack size

criteria and in corrective action. The DGB is designed for combinations
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of dead, live, tornado and earthquake loads, and therefore it is
expected to be able to resist these loads and their loading combinations
with adequate margins of safety as designed. However, as a result of
settlement which was not considered in the original design, the margins
of safety have been reduced to some extent and there is some uncertainty
as to its capability to resist the design loads. The purpose of
monitoring the cracks is to insure that if there is any change in t! :
condition of the structure it will be observed and appropriate actions
can be taken, if necessary. The structural engineering staff reviewer
has specified and the Applicant has agreed to the crack size criteria
and the corrective action to be taken when the allowed sizes are
exceeded. The Task Group is of the opinion that, while the approach is
reasonable, details of the program should be further examined and
improved. It should also be noted that the crack monitoring program
should be in complement with a settlement monitoring program, since any

assessment based on either of the two monitoring programs alone may be

misleading.

6. AN ASSESSMENT OF THE DGB

Before assessing tne structural adequacy of the DGB, let us examine
general characteristics of structures in their capability to adapt to
the settlement of tne foundation soil. Structures may be classified as

highly fl:xible, practically flexible, highly rigid and practically
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rigid on the basis of their deformability with respect to the settiement

of the foundation soil.

Highly flexible structures follow the displacement of the foundation
soil surface at all points. An example of such a structure is an earth
embankment. Non-uniform (differential) settlements do not give rise to

any complications in the deformation of such a structure,

Highly rigid structures either have a uniform settlement when subjected
to a symmetrical load with symmetrical distribution of the soi!
compliance, or else tilt without bending. As an example of this are
grain elevators, factory chimneys (smoke stacks), blast furnaces, etc,
These structures level out the settlements, 1 e., they perform in
conjunction with the soil bearing material. It is because of
re-distribution of the pressure by the structure that differential

settlement effect of the supporting material diminishes.

Practically rigid structures, which include most buildings and many
engineering structures (multispan trestles and bridges with continucus
structura! members, reservoirs, storage tanks, etc.), cannot closely
follow the foundation soil deformations at all points and, because of
differential settlement, are subject to bending. Such structures level
out only in part the non-uniform settlements of the foundation soi)
surface. This results in the development of additional forces in the

supporting members of the structures, which are usually disregarded in



the course of their designing. Hence the possible development of cracks

in such members.

Practically flexible structures largely follow the displacements of the
s0i1l surface, i.e., they bend (such as low single-story buildings), but
over short sections they are capable of levelling out to a certain
extent the differential settlement. This results in the emergence of
usually insignificant additional forces in the supporting members. In
the event of highly non-uniform settlements these forces can cause the

development of cracks and fractures.

On the basis of above classification and because of the box-type
construction with heavy reinforced concrete walls and slabs, the
completed DGB can be considered as a highly rigid structure. However,
in the process of construction, the as-built portions of the DGB at
different stages of construction can be considered to vary from highly
flexible, practically flexible, practically rigid to highly rigid. It
is believed that most of the settlement and settlement cracks appeared
at the various stages of construction. However, the cracks have not
been carefully studied and mapped at each stage of construction so that
a reasonable correlation of the cracks with all the causes can be
established. Only the cracks which were mapped in January 1980 have
been identified as shrinkage and/or settlement cracks. Most of the
cracks which have been identified to be due to unequal settlement are
the cracks in the cross-walls, the movement of which was restrained by

the duct banks.



The DGB design, as indicated by Applicant's analyses, is controlled by

the cornado wind. Under such a load, especially the postulated internal
pressure, the full strength of the walls will be mobilized, and there
will be a redistribution of the load, if there exist localized high
stress areas. This wi'l also be true if the seismic loads are
considered. One can make such judgments on the basis of the observation
that the DGB fs 2 highly redundant structure. The structural elements
are not columns and beams. They are heavy reinforced concrete walls and
slabs. With necessary repair work to be done and with adequate
monitoring programs, there is reasonable assurance that the structural
integrity of the DGB will be maintained and its functional requirement
will be fulfilled.

7. CONCLUSIONS AND RECOMMENDATION

Most of our conclusi..: have been expressed in our comments to the

concerns they may be summarized as follows:

1. Analyses of the DGB either by linearizing the settlements or by
applying the settlements as measured render unrealistic results.
The stresses due to settlement are either underestimated or
overestimated. A realistic analysis would be one which simulates
the stage-by-stage construction of the DGB, and uses the actual and
more detailed settlement measurements at each stage. However, such
settlement history for the DGB does not exist. For this reason,

the Task Group believes that a rigorous analysis to compute rebar

stresses is unattainable.




The estimation of rebar stresses from the crack width is admittedly

an approximation. The estimated stresses of 20 to 30 ksi appear to
be reasonable. However to be convincing a detailed procedure of

crack analysis should be documented ard provided.

Inconsistences in the documentation of the settlement history needs

to be resolved. For example, the Midland Units 1 and 2 Executive

Summary dated August, 1983 states that for the July 1978 period,
the maximum settlements recorded were 3.5 inches while Figure ES-14
of the same document indicates a maximum of 1.99 inches for the

same period.

The current menitoring program is inadequate to deduce future
distress. Thus, an adequate monitoring program for both settlement
and cracks should be developed and implemented to assure that the
structural integrity of the DGB should be maintained during the
life of the plant.

On the basis of the overall evaluation, it is nevertheless felt
that the DGB in its current state can fulfill its functional

requirement

It is recommended that a repair program be developed and

implemented.
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DIESEL GENERATOR BUILDING

SETTLEMENT CASES

CASE TIME PERIOD PERIOD PORTION OF BLDG COMPLETE
1A 3178 - 8178 PRE-SURCHARGE WALLS TO ELEV 654"
18 8/78 - 1179 PRE-SURCHARGE WALLS 10 ELEV 662"
(BELOW MEZZANINE SLAB)
2A 1/79 - 8179 SURCHARGE COMPLETE BUILDING

28 9179 - 1212025 HO YEAR COMPLETE BUILDING






LINE A] 1.19 1.02 0.90 0.85 0.76
LINE B 0.77 1.09 1.54 1.98 2.41
LINE C] 1.50 1.51 1. 78 1.86 1.91
LINE D} 1.33 315 1.19 1.18 1.29
TOTAL 4.79 4.77 S5.41 5.87 6. 37
o
NORTH
o
LINE A| 1.67 1.42 1.28 1.44 1.99
LINE B} 1.14 1.12 1.46 1.92 2.2
LINE C| 3.00 2.92 3.16 3. 37 3.24
LINE D] 1.62 1.67 1.69 1.98 1.89
LEGEND TOTAL 7.43 T.13 7.59 8.71 $.33
O ——— DIESEL GENERATOR DIESEL GENERATOR BUILDING
BUILDING SETTLEMENT MARKER FIGURE 2 EXECUTIVE SUMMARY
SETTLEMENT IM INCHES
FOR SUMMARY OF ACTUAL AND
PRE ~-SURCHARGE PERIOD (3/78-8/78)............LINE A ESTIMATED SETTLEMENTS

PRE -SURCHARGE PERIOD (8/78-1/79) _ ... .......LINE B

SURCHARGE PERIOD (1/79-6/79)

..00...0000'0..'-1& c

POST SURCHARGE PERIOD (9/79-12/2025)........LINE D
ASSUMING SURCHARGE REMAINS IN PLACE

FIGURE ES-14
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o) UNITED STATES
3 NUCLEAR REGULATORY COMMISSION
i WASHINGTON, D. C. 20855

AUG 8 .1%83

MEMORANOUM FOR: C. P, Tan
Norman Romney
Structural Engineering Section B
Structural and Geotechnical Engineering Branch, OE

THRU: George Lear, Chief G?:' 3
Structural and Geotechnical Engineering Branch, DE &%

FROM: P. T. Kuo, Structural Engineering Section 8 Leader
Structural and Geotechnical Engineering Branch, DE

SUBJECT: EVALUATION OF LANDSMAN'S CONCERNS REGARCING DIESEL
GENERATCOR BUI. DING AT MIDLAND

Reference: Memorandum from R, H. Vollmer to D. G. Eisenhut,
dated July 21, 1983

Per the enclosed memo from R. H. Vollimer to D. Eisenhut, a task group to
re-evaluate the structural design and construction adequacy of the
Midland Diesel Generator Building has been formed and [ have been
designated as the leader of the group. You are assigned as members of
this group. The mission of the group is described in the enc’usure.

l/‘—?-f" /<M—

. T. Kuo
tructural Engineering Section 8 Leader
Structural and Geotechnical
Engineering Branch, DE

Enclosure: As stated

cc: w/0 enclosure
R. H. Volluer
J. P. Knight
G. Lear



ENCLOSURE

ot
o, UNITCD STATES
F W = @ a NUCLEAR REGULATORY COMMISSION
ER ¢ ...‘.j;" ] WASHINGTON, D. C. 20555
XS |
o)
L PPN »UL 2 1 1303

MEMORANDUM FOR: Darrell G. Eisenhut, Director
Division of Licensing

FROM: Richard H. Vollmer, Director
Division of Engineering
SUBJECT: EVALYUATION CF L NOSMAN'S CONCERNS REGARDING

DIESEL GENERATOR BUILDING AT MIDLAND

Resgonding to your memorandum, subject as above dated June 27, 1833, J.
Knight, Assistant Director for Components & Structures Engineering,

has formed a ta“k group to re-evaluate the structural design and
censtruction adiquacy of the Midland Diesel Generator Building. The
group, heaced by Or, P, T. Kuo, will review the design review documents
and the construction reports; physically inspect the building; search
cut and intervicw concerned individuals, including Mr. Landsman; and
prepare a final report on the adequacy of the Midland NPP Diesel
Generatcr Building. The particulars of the groups' composition and
charter are developed in more detail in the attached document. Note
that we intend to use a consultant in a capacity to critique our
findings on Mr, Landsman's concerns. The consultant's views will be
proviced in our report,

7
-5 : : /"Cd”tf\_
"Richard H. Vollmer, Director
Division of Engineering

. Denton
. Knight
. Keppler
Novak

. Adensam
. Lear
Kuo
Rinaldi
. Hood

OMmMuovoOmMm-—4c.



IMPLEMENTATION CONCEPT
REVIEW OF THE MIDLAND NPP
DIESEL GENERATCR BUILDING

MISSION :

A review will be conducted as to the structura) adequacy of the
Midland NPP d{Zsel generator building. All information available
from NRC regional inspectors in this matter will be obtained and
the impact of that information will be fully considered in the

review,

BACKGROULD

The RRC structural engineering staff (headquarters) has reviewed
the Midlznd NPP diesel generater building's engineering design and
construction and has indicated that the Building is structurally
adequate to resist its design loads. However, during hearings
before a NRC Congressional Oversite Committee, the structural
acequacy of the Midland NPP diesel generator building was
questioned by an NRC employee, Mr. Ross Landsman, a Region IIl sita
inspector for the Midland project. It is considered prudent that i
review be undertaken by a technica) greup to assure that Mr.
Landsman's concerns are fully heard and carefully evaluated so that
the adequ.cy of the dicsel generator building may be further

assured,

ORGANIZATION

The review group is composed of four *echnical members -



e Pa

a group leader, two team membors from the structural review staff
and 2 structural consultant. The consultant will be asked to
provide his critique of Landsman's concerns and our findings

directly into the final report,

-
]

SUPPORT

The NRC structural review staff will provide the background
technical studies, reports, and other review materials that formed
the basis for their review and technical conclusicns., The MRC
preject staf for the Midland NPP will provide general
édministrative arrangements to facilitate the review. Region [II

will provide a complete listing of Mr. Landsman's concerns,

SCOPE OF EFFORT

The efforts of the review group may include but will not be limited
to 1) review of all pertinent technical materials, 2) on-site
inspection of the diesel generator building, 3) on-site interviows
with all inspection personnel that have information to contribute
and 4) preparation of a technical report surmarizing their
activities, considerations and findings. Th2 report will include,
as a separate attachment, the opinicon of the conSulgant group

member,



TIMING

Review activities should be ccmpleted NLT 30 working days after
receipt of a written statement of Mr. Landsman's concerns and the
final report will be due to the Director, DE NLT 15 working days

after comp1etibn of the review,

%
-

DESIRED PRODUCT

The desired final repert of the review is a report that discusses
each of Hr. Lardsman's concerns, as well as any other concaerns that
might be offered during the review, and provide a basis fcr
acceptance or rejection of each concern. A technical review of the
adequacy of the diesel generator building should then be presented
that is reflective of the groups' firal recommendations in this
matier in light of new information furniched by Mr. Landsman and

others,



APPENDIX II

SUMMARY OF MEETINGS

Augqust Meeting with Applicant and Site Visit

On August 24, 1983 members of tne Task Group m2t with Bechtel and
Consumers Power Co, staff in the Bechtel, Ann Arbcr, Michigan offices.

" At this meeting, presentations were made by the applicant and their
consultants to provide background on the history of the DGE construction
original design philosophy and the analyses done to demonstrate the

adequacy of the structure following settlement.

On the evening of August 24 and during the morning of August 25, 1983
the members of the Task Group visited the Midland site to observe the
DGB. The Task Group members observed the cracks in the DGB and held
discussions with construction personnel to determine the sequence of
concrete placement during construction of the DGB. At the site crack

maps of the DGB were provided bty the Applicant.

Task Group Interviews With Original Reviewers

On September 8, 1983 the Task Group met individually with the original
NRC staff reviewers responsible for the Geotechnical and Structural
Engineering evaluation of the Midland DGB. The persons interviewed

were: Or, Harry Singh of the U.S. Army Corps of Engineers, Chicago

All -1




(geotechnical engineering consultant); Mr. Joseph Kane of the

Geotechnical Engineering Section, SGEB; Or. Lyman Heller, Geotechnical
Engineering Section Leader, SGEB; Mr. Frank Rinaldi, Structural
Engineering Section B, SGEB, Mr. John Matra, Naval Surface Weapons
Center, (structural engineering consultant); and Dr. Gunnar Harstead,
Harstead Associates (structural engineering consultant. The purpose of
the interviews was to gain an understanding and/or clarification of the

concerns each reviewer had regarding the Midland DGB.

Dr. Harry Singh was retained by the Geotechnical Engineering Section
after discovery of the soils problems existing at the Midland site.

Dr. Singh was concerned that the structural analysis of the 0GB did not
take into account the settlement data as measured. Dr. Singh was
concerned with the appropriateness of using crack widths to evaluate
rebar stress due to settlement; although he did recommend that the
cracks should be monitored as a measure of the DGB's structural
adequacy. Generally, Dr. Singh expressed his opinion that the cracks in
the DGB were much more extensive than one sees in normal concrete work.
Or. Singh is of the opinion that the DGB is in secondary settlement and
that future lony term settlement would be about 1-1/4 inches over 30-40

years.

The primary concern of Mr. Joseph Kane involved the Applicant's
assumption of a straight ‘ine, rigid body motion in the structural
evaluation of the effects of settlement on the DGB. Mr. Kane was of the

opinion that the settlement values measured by the applicant are

All -2




appropriate to use in the structural analysis bezause the building did
settle as the soil conditions would have indicated (i.e., nonuniform).
Furthermore, Mr. Kane was not concerned about the accuracy of the
settlement data because they are the best data available from the
Applicant and were more appropriate to use than to assume straight line
settiement. With regard to the structural analyses using actual
settlement data, Mr Kane observed 70-80% of the cracks to be in areas
where the analyses indicated areas of high stress. Mr. Kane has
documented his concerns in memos dated August 2, 1983 and are included

in Attachments | and 2.

Or. Lyman Heller met with the Task Group to express his concurrence with
the concerns expressed by Mr, Kane. Dr. Heller also offered an
explanation as to why cracks were observed in areas where the analyses
of the DGB indicated low stresses. The explanation offered was that the
settiement of the concrete forms (i.e., yielding) during the pour
created discontinuities in the finished concrete which served as

preferred paths for the development of cracks.

Or. Gunnar Harstead, Mr. John Matra and Mr. Frank Rinaldi were
interviewed together. Mr, Rinaldi, Mr. Matra and Dr. Harstead
maintained that use of the measured settlements would be inappropriate
given the accuracy between survey measurements of +.or - 1/8", Such
inaccuracies in the survey data would result in unrealistic concrete
stresses. Mr. Matra discussed the finite element models he prepared and
executed for various stages of construction using the settlement

measurements as inputs.
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He indicated that there was not sufficient settlement data points to
make a reasonable stress analysis. To obtain the required input, Mr.
Matra stated that he linearly interpolated between the measured
settlement data points. As expected there was extremely high stress in
areas wiiere no cracks in concrete were observed, Both Dr. Harstead and
Mr. Matra mentioned that stresses depended on higher order derivatives.
These higher order derivatives cannot be determined accurately from the
five measured data points. Mr, Rinaldi indicated the most appropriate
method of estimating rebar stresses dhe to settlement was to estimate
stresses from crack widths. This method produced rebar stresses of
about S ksi which when added to the stresses from the controlling lcad
cases was less than the 54 ksi allowable. Mr, Rinaldi described the
crack monitoring program the Applicant agreed to (0.05 /10' as alert
Timit and 0.06" or 0.020"/10' as action limit). Finally, Mr. Rinaldi
and Mr. Matra indicated that the controlling load case for the DGB was
tornado depressurization which assumed the DGB to be unvented which is
conservative considering the building is vented. Mr, Rinaldi documented

his response to Landsman's concerns in a memo in Attachment 3.

Task Group Audi: of Design Calculation

The Task Group visited the Bechtel, Ann Arbor, Michigan offices on
September 12 and 13, 1983, The purpose of the visit was to conduct an

audit of the stiuctural design calculations of the Midland DGB.
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On Monday, September 12, 1983 the NRC Task Group reviewed the following

DGB calculations:

- concrete/rebar stresses using settlement data by Karl Wiedner;

- straight line (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 0GB.

On Tuesday, September 13, 1983, the NRC Task Group discussed with Or.
Mete Sozen the calculations he did on rebar stresses estimated from
concrete crack widths., DOr. Sozen had made calculations estimating rebar
stresses from crack widths for the center cross wall only. A call was
made to Mr. Rinaldi in Bethesda to verify how he made his calculations
on the other walls. Mr. Rinaldi indicated he did the same type of
analysis using Or. Sozen's approach for other walls. However, Mr,

Rinaldi did nct document the details of his analysis.
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Landsman [nterview

The Task Group interviewed Or. Landsman on September 13, 1983 for about
3 hours. Dr, Landsman discussed each of his concerns at length, DOuring
the interview, potential resolution of the problem of the DGB cracks was
discussed. DOR. Landsman agreed that stresses determined from analysis
of crack widths would be acceptable, provided that:

(1) these calculations were sufficiently documented; and
(2) an acceptable crack monitoring program was specified and
implemented.

A copy of Dr. Landsman's memo of July 19, 1983 documenting his concerns
on the Midland Diesel Generator Building is included as Appendix IV.
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1.0  INTRODUCT IUN

This report describes a study undertaken by Brookhaven National
Laboratory (BNL) to evaluate the extent to which settlement cracks obsrved in
the Diesel Generator Buiiding (DGB) at the Midland Nuclear Power Plant impact
on the ability of the building to satisfy design requirements. Dr., R.B
Landsman, of Region [II, has raised questions regarding this safety issue
(Ref. 1). The specific objective of this study is to assess the significance
of his comments and to prepare a written response.

This objective was achieved by reviewing the existing pertinent work
(published reports, testimony and analytical studies), and by interviewing key
personnel so that a correct interpretation of the work performed could be
made. Additional calculations were specifically omitted from the scope of
this study. All of the conclusions drawn in this report are based on an
assessment of calculations and studies performed by others.

The study described herein was carried out during the period of August
through September 1983. OUn August 4, a meeting was held at NRC to discuss the
problem and to obtain some of the pertinent literature. Some of this litera-
ture was carried back to BNL while other documents were mailed to NRC during
the following week. Appendix A contains a listing of all reports used during
the program. On August 24, a meeting was held at Bechtel Corporation of fices
in Ann Arbor, Michigan. Presentations were made by Bechtel and Consumers
Power staff summarizing the work performed by project personnel to demonstrate
the adequacy of the DGB. Their consultant's (Dr. M. Sozen of the University
of I1linois and Dr. G. Corley of Construction Technology Laboratories) also
discussed their work. An inspection of the DGB was held on the evening of
August 24 and during the morning of August 25. At this inspection, the cracks
were observed although no new detailed crack maps were made. Discussions were

held with construction personnel to determine the sequence of concrete place-
ment.

Further interviews were held at NRC on September 8. Individual inter-
views were held with Dr. Harry Singh (sofls consultant for NRC from the Arny
Corps of Engineers), Joseph Kane (NRC staff), and Lyman Heller (NRC staff).
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The material which was reviewed during the course of thi

study is divided ies; namely, historical description of the
structure and its havior; developed crack patterns; structural
analyses to evalua stresses; treatment of other loads and
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evaluated in this section of the repurt,

History of

The DGB i reinforced ¢ - ar 11 building consisting

cross walls connecting a north and south wall. The interior walls a

thick while the exterior walls are 30" thick. The structure is




plan ard is 51' high with an intemiediate floor slab located 35' above the
foundation. Wall footings are located under each of the walls, the footinys
being 1U' wide and 30" deep. The building is founded on about 30' of various
fills overlying the natural glacial till.,

The fill was placed from 1975 through 1977 with construction of the DGB
begun in October 1977. Concrete was placed in 6 1ifts as follows:

Uctober 1977
Uecember 1977
March 1978

to Elev. 630.5 (foundation)
to Elev. 635.0
to Elev. 654.0
August 1978 to Elev. 662.0
December 1978 to Elev. 664.0
February 1979 - to Elev. 678.3

Within each 1ift the pours were generally made from east to west. Construc-
tion joints occur in the middle of the cross walls and at the west end of each
bay for the north and south walls.

Large settlements and cracks in the concrete were noticed while the lift
going to Elev. 662 was being poured. Construction was halted while the pro-
blem was being studied. It was concluded that the large settlement was due to
poor compaction of the fill material. This settlement caused the structure to
“hang up“ on the duct banks which penetrate the footings on the cross walls.
The duct banks were cut loose from the DGB foundation in November 1978 and
construction of the building restarted. In January 1979, 20' of sand sur-
charge was placed on the site to consolidate the fill, This remained in place
until August 1979. In September 1980, a permanent dewatering system was in-
stalled to maintain the water table below Elev. 610.

2.2 Settlement History

The DGB is founded on approximately 30' of fill material, underlain by a
very stiff glacial til] about 190 feet thick. A dense sand layer about 140°
thick lies below the till, which is in turn underlain by bedrock. The
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majority of the till was placed at the wite between 1975 and 1977, with actual
foundation construction completed by Junuary 1978, Uluring July 1978, settle-
ments of the order of 3.5 inches (Ref. 7) were noted which were greater than

the original 40 year predicted settlements. Apparently consolidation of the

fill was taking place as structural dead 1oads were applied. In addition, the
four electrical duct banks under the structural crosswalls were acting as hard
points to the foundation since they were in turn being supported by the stiff

natural soils below the fill. This caused rotation of the building about the
duct banks.

Construction was halted during August 1978, a soil boring program under-
taken to determine the problem with the fill and Drs. R.B. Peck and A.J.
Hendron retained to advise on the remedial action. The exploratory program
consisted of 32 borings (with no undisturbed sampling) and 14 Dutch cone
penetrameters. These confirmed that the fill had been improperly placed (in
an extremely variable density state) and consisted of varying amounts of co-
hesive as well as granular backfill. Lean concrete was also encountered in
the backfill. The thickness of silty clay backfill was found to be greater

under the south-east side of the building leading to the generally larger
settlements on this side.

A surcharge program was implemented to attempt to consolidate the fill
more uniformly. In addition, the duct banks were cut loose from the founda-
tion in November 1978 to eliminate the foundation hard points. Surcharging
began in January 1979 and remained in place until August 1979, when it was
determined that primary consolidation had been completed. Instrumentation
(primarily settlement plates and Borros anchors ) placed in the fill was used
to arrive at this conclusion. It should be noted that the consolidation test
results, obtained fram undisturbed samples taken after completion of the sur-
charge program, did not confirm this conclusion. Data was sufficiently
scattered to indicate that the fill may not be uniformly consolidated. Unfor-
tunatel , the boring program conducted after the surcharge program was com-
pleted, .id not include cone penetrameter soundings for comparison with the
readings taken before the surcharge was applied.
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At the conpletion of the surcharge proyram, it was decided that since
loose sands still existed in the till, a permanent dewatering system would be
installed to preclude the potential for soil liquefaction during a seismic
event. This dewatering caused additional settlements to be developed at the
site, but apparently these were related to deep seated consolidation of the
natural soils under the fill, and would be more uniform than the settiements
caused by the fill consolidation.

It is questionable whether the piezometer data was of any significance in
analyzing the excess pore pressure condition developed in the fill during the
consolidation process. The readings indicate generally very low pore pres-
sures, about 1/20 the magnitude of the applied surcharge pressures. It is not
clear in fact whether the fill was ever fully saturated at the time of the
surcharge program.

Peak settiements anticipated at the end of 2025 (actual settlements to
date plus secondary settlements fram now till then) are specified in Ref. 7 to
vary from 4.79 inches (uncer the NW corner) to 9.33 inches (under the SE
corner). However, it should be mentioned that the exact settlement history at
the various settiement markers at the DGB is open to question. For example,
it is mentioned in Ref, 7 that the maximum settlements in August 1978 were
about 3.5 inches. Yet the data used in the stress analyses for the
presurcharge period (Figures ES-14 of Ref. 7) indicates peak settlements of
only 1.99 inches. It was stated at one of the Bechtel presentations that
prior to cutting the duct banks loose from the footing, footings along the
North wall actually lifted off from the soil, with the DGB rotating about the
duct banks. There is no indication of this behavior in any of the settlement
data used in the computations, Ref, 8 lists the settlement increment from
8/79 to 12/2025 to be 2.36 inches under the SE corner of the building. For
the same period Ref. 7 lists this data as 1.89 inches. Thus some
inconsistencies appear to exist in the various documents.



2.3 Crack Patterns

After it was detenmnined that settlement was a problem, Bachtel initiated
a program to monitor cracks in the structure. In general cracks were visually
observed and an optical comparator used to detemmine crack width. Crack
widths greater than 10 mils were of specific interest as this corresponds to
reinforcing stresses of about 10 ksi. Crack maps were prepared based on
surveys conducted during December 1978, September 1979, February 1980 and July
1981. Or. Corely observed the cracking in January 1982 (Ref, 6) and confirmed
that the general pattern of cracks agreed with the July 1981 Bechtel crack
maps. He prepared a detailed crack map for the center interior wall. A
comparison of this center wall map (Fig. 4.21 of Ref. 6) with that prepared by
Bechtel in July 1981 (Fig. 4.17) indicates that more cracking had occurred
although the widths of the cracks appear to be about the same,

Cracks were observed during the BNL inspection of the plant on August 25,
1983 and some photographs taken. In general the pattern of cracks appears to
be similar to the previously mapped cracks. However cracks, which had not
been shown on any of the Bechtel cracks maps, were noted in both the north and
south walls. These additional cracks are in the lower level (up to Elev, 664)
and run at 45 degree angles to the horizontal up to the cross walls.

The first crack maps prepared from the UDecember 1978 survey indicate
vertical cracks in the cross walls which begin near the bottom of the wall and
run up to Elev. 664 (this was the top of the concrete pour at the time the
settlement problem was first noticed). The pattern of cracking is more severe
in the east side of the building. This crack pattern is compatible with the
model that assumes the cracks result from flexural stresses caused by the

building "hanging up on the duct banks“. No crack maps were prepared for the
north or south walls,

Th second set of crack maps were prepared from the September 1979 survey.
In general, many of the cracks which ocaurred in the east wall prior to
placing the surcharge do not appear on these maps. The east center and center
walls show the same type of crack patterns as shown on the first crack maps
except for the appearance of additional cracks. These maps also show cracks



in the upper level of the building, These cracks occur near the soulh side of
the building in the cross walls. The cracks tend to be vertical with some
inclination of the cracks near the south wall., Some cracks are indicated in
these maps for the south wall. Primary cracking occurs in the east side of
the wall and are concentrated in the upper portion of the wall. The north
wall is shown to be more severely cracked than the south wall and contains
mostly vertical cracks in the upper part of the wall. The cracks appear to be
centered about the three interior walls.

The third set of crack maps were prepared from the July 1981 survey.
These maps indicate the same type of cracking as before although the cross
wall now contain more cracking near the north side of the building than was
evident before. The west wall contains many more cracks than were shown

previcusly. These cracks run from the Elev. 664 level down to the base of the
structure,

[t appears that many of the cracks which have occurred may be attributed
to the buildind resting on the duct banks. Other cracks have occurred, how-
ever, which were most likely caused by differential settlement of the wall
footings. Comparison of successive crack observations generally indicates
that more cracks are occurring, but that the maximum size of the cracks is
still about 20 mils,

2.4 Structural Analyses

The various analyses which have been used Lo evaluate stresses in the 0GB
are discussed in this section. The first analysis described is the method
used by Bechtel to estimate stresses due to settlerent for use in its load
cambination study. This analysis makes use of the straight line approxima-
tions to the profiles of the settiements of the north ard south walls. The
second and third analyses described are the Bechtel and Matra stuaies, which
attempt to use the actual measured settlements to estimate settlement
stresses. These analyses, though different in detail, lead to the similar
conclusion that the settlement measurements were (and continue to be) in
significant error. The fourth analysis describes a cruder model which
attempts to approximate an upper bound to settlement stresses by looking at



the crack measurements., The first three analyses are based on detailed finite
element models, while the fourth 15 based on crack patterns and crack widths,

2.4,1 Bechtel's Computation of Settlement Stresses (Ref. 2)

Since the building settlements occurred when the structure was in various
stages of construction, the settlement stresses were evaluated for four dif-
ferent time periods. The first period spans from the beginning of construc-
tion through August 1978 at which time construction was halted. The second
time period extends from August 1978 to January 1979 during which the duct
banks were cut loose fram the structure and construction resumed. The third
time period extends from January 1979 to August 1979 during which time the
surcharge was placed. The last time period extends to the year 2025 and
includes measured settlements from August 1979 to December 1981 as well as the
predicted settlements over the forty year life of the structure.

The actual measured settlements were used to calculate stresses for the
first period. Stresses were calculated in each of the walls by determining
the arc of a circle which fit any three adjacent measured displacements., The
radius of the arc was then used to find the resulting bending moment in the
wall, and the moment used to calculate stress. The maximum stress in each of
the walls was assumed to exist over the entire wall. The stress in the south
wall was 11.3 ksi; the east wall 6.6 ksi; and all other walls 2 ksi,

The increments in stress which ocaurred during each of the other three
time pericds were evaluated using a finite element model of the DGB. This
mode] was constructed and run on the Bechtel version of SAP (BSAP). The
building was defined with 853 nodal points. Plate elements were used to mode)
the walls, and beam elements used for the footings. Eighty-four (84) boundary
elements were used to model the vertical soil stiffness (equivalent to the
coefficient of subgrade reaction). An fterative process was then used to
determine the stiffness of these boundary elements. A best fit straight line
was first fit through the measured settlements for the north wal’ and another
straight line fit to the data for the south wall. It was shown that the
meas' red displacements departure fram the best fit straight lines is within
the tolerance of the survey data. Dead load reactions were next estimated at
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each of the 84 boundary elements, The stiffness of any soil element was then
determined as the ratio of the dead load reaction to the displacement of the
best fit straight line. The BSAP program was run and the reaction found at
each of these boundary elements. A new stiffness was then calculated as the
ratio of the reaction to the displacement of the best fit straight line. This
process was continued for several iterations.

It is our opinion that this model will yleld unconservative estimates of
stresses, If the iteration process were successfully completed, the deforma-
tion of the north and south walls will be straignt lines. The only stresses
that would be computed would then occur due to racking of the structure caused
by the difference in the north and south wall straight lnes. It should be
clear that if a best fit plane could be passed through all the settiement
points under both the north and south walls, no stresses would be computed
anywhere in the building., The stresses computed by this approach are a
function of which iterative cycle is used to define to soi) spring parameters
and bears no resemblance to the actual soil conditions at the site. There is
no reason to expect that the soil stiffness should vary from point to point as
shown by the analyses, We therefore conclude that this approach to compute
settiement stresses is inappropriate.

2.4.2 Bechtel's Analysis Using Measured Settlements (Ref. 3)

This analysis was performed using the same finite element model described
above. This time however, the known survey displacement data was input to the
program at the ten (10) wall intersection points. The settlements used were
the displacement increments measured for Lhe fourth time period described
above. At the remaining 74 boundary element points, the structure was allowed
to deform as required to maintain equilibrium (forces equal zero). It was
found that computed stresses were very high in those elements adjacent to the
wall intersection, but fall off rapidly away fram these points. This indi-
cates that the analysis overly penalizes the structure by imposing large con-
centrated forces at the wall intersections. In fact, at some points, the soil
is required to pull the structure downward to match these known displacements,
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A modified analysis was performed by Bechtel at the suggestion ot the
task group. Rather than input only the ten known displacements, a smoothed
Curve was generated which matched the known settlement gdata, but eliminated
the sharp profile changes developed in the analysis described above. A best
fit polynamial was passed through both the north and south wall settlements,
and displacements computed at all boundary element points of the finite
element model. Comparative plots of wall profiles indicate that this approach
would still yield high stresses.

2.4.3 Matra's Analysis Using Measured Settlements (Ref, 4)

The analysis performed by h.tra is similar in intent to that descrided
above. Differences between the two are as follows, First, this finite
element analysis was performed for all four tine periods described in Section
2.4.1. Three separate finite element models were used to define the DGB at
various stages of construction., For each problem analyzed, the known settle-
ment data at the wall intersection points was input to the models. The report
does not specifically state what input was used at the remaining bouncary
element points between the wall intersection, However, at the interview,
Matra stated that a linear displacement profile was assumed between these
points, The stress results of the analyses are similar to those described
above for the Bechtel study, with similar conclusions reached. In fact, it
can be anticipated that the Matra stress calculations would be even higher
than the corresponding Bechtel results due to the linear assumption between
data points. If in fact this was done, the conclusions reached in that report

would be of little value since such high bending stresses would be generated
at these discontiuities,

2.4.4 Estimation of Stresses fram Crack Data (Ref. §)

Sozen considered the problem of predicting reinforcement stresses fron a
knowledge of the (rack patterns., He observed that the usual problem is to
predict crack width based upon 2 given reinforcement stress, When these
methods are applied to the DGB center wall, a 20 ksi stee)l stress is
consistent with a crack width of 20 mils, He also adds the crack widths for a
series of cracks in the center wall and equates this to the total elongation




in the reinforcement. Using an estimated gage lenyth uver which this
elongation occurred he obtains an estinated stress of 24 ksi, and indicate, a
probable range of 20-30 ksi considering the uncertainties of the method.

(This was presented by Sozen at the August 24 meeting). It is likely that
these stress values would be reduced with time. A major cause of cracking was
the hard points provided by the duct banks. When these were cut free, one
would expart the stresses induced by the uneven support to be relieved. Creep
in the concrete wouid also tend to relieve the settlement-induced stresses.

Rinaldi (pg. 11086 of the testimony) reported at the interview of
September 8, that he calculated stresses using Sozen's method in each of the 5
cross walls, as well as the north and south walls. He then added these
stresses to the maximum stress reported in each of the walls by Bechtel. The
resultant maximum reinforcement stress was found to be less than 54 ksi (the
allowable 1imit). It was noted that the Bechtel stresses already included
settlement stresses (to an unknown degree however) from the analyses described
in 2.4.1. The crack-based estimates of settlement stresses were added to the
maximum of the Bechtel stresses without regard to where they occurred. while
this is a conservative approach, there is no documentation of the computa-
tions. It should be noted that there would be some question in the applica-
tion of this method on those walls where relatively few cracks occurred.

2.5 Stress Totals

The finite element model described in 2.4.1 was used to calculate wall
forces from all loadings except for the seismic loading. A lumped mass model
was used to determine forces resulting frum the seismic loading. These forces
were then combined according to the load combinations required in ACI 318 and
ACl 349, Critical eiements were then identified in each of the walls and
Bechtel's program OPTCON used to evaluate reinforcement stresses. OPTCON
determines the reinforcement stress resulting from out-of-plane bending moment
plus in-plane shear loading. The shear capacity of the concrete is deducted
fram the total shear load with the difference assumed to be carried by the
reinforcement., Tne following are peak reinforcement stresses reported by
Bechtel for the critical load cases: north wall - 22 ksi; south wall - 34
ks®; west wall - 29 ksi; east wall - 23 ksi; and interior walls - 20 ksi.

The allowable steel streess {s 54 ksi.
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2.6 Survey Lata

Bechtel reports that the accracy of the survey data describing the UGB
settiements is 1/8" until the surcharge was removed and 1/16" since that time,
Standard survey techniques and equipment were used.

3.0 ASSESSMENT OF THE DIESEL GENERATOR BUILDING

The DGB has undergone very large settiements which have undoudtedly
caused serious structural distress. This distress is manifested in the cracks
which have occurred in the building. The purpose of this section of the
report is to give an opinion as to (1) whether the building is structurally

sound and (2) whether the b&ilding stil]l meets the criteria as stated in the
FSAR.

An important issue is whether the major part of the settlement has
occurred. The settlement data indicate that settlements are well into the
secondary consoliaation phase so that large additional settlements would not
be anticipated. This leads to confidence that predictions of the adequacy of
the structure based on settiements which have taken place to date should hold
for the 1ife of the structure. Certainly, settlements should be monitored and
the problem reconsidered should more than the anticpated additional settle-
ments occur. Relative settiements of points on the structure of .005" are
significant. The accuracy of the settlement measurements should be refined to
reflect this requirement,

While significant cracking has occurred in the structure, it would appear
that there is little evidence to indicate that the structure is unsound. The
structure is very massive and is not subjected to large loadings. Even the
tornado and seismic loadings do not introduce large stresses and usually these

stresses occur at locations that are not critical locations for the settlement
stresses,

It is cifficult to show that the stresses in the 0GB meet the criteria of
the FSAR, Bechtel's straight line analysis (see 2.4.1) is based on the claim
that the settlement survey data is not suffic.ently accurate to calculate
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Crace and 1t 15 standard practice (specifically pemnitted in the ACI code)
tc dete= mne forces in concrete structures based on gross section propertics
(i.e., neglect the cracks in the concrete and the reinforcement). [f cracred
section properties were used then the stresses calculated by Bechtel (2.4.1)
would have been smaller. Therefore neglecting cracks in this analysis is 2
conservative approximation. On the other hand, the analysis reported in 2.4,2
was used Lo show tnat the measured settlements result in stresses wnhich are so
high that much more severe cracking would be expacted than was observed. It
was then argued that tne measured values must be in error. If cracked
sections were assumed for this analysis the calculated stresses would have
been smaller, but probably still not consistent with the observed crack
patterns.

The straignt line representation of the settlements along the north and
south wall for the analysis reported in 2.4.1 is said to be in error. As in-
gicatea in that section of this report, it is our opinion that this analysis
will result in unconservative predictions of stresses due to sett]lements. As
such, it is considerec to be an inappropriate analysis.

The third part of this concern raises questions 1egarding the time
effects of the settliements. Bechtel does calculate stresses for different
phases of the settlement. The structure was changing during the significant

settlement period. Construction was still in progress during the largest

settliements., Therefore the structural gecmetry changed as did the cuncrete
properties (while maturing). The Bechtel models did not account for these
changes., This would have been conservative for the calculation of stresses,
but would result in lower stresses in the analyses performed using the
measured settlements as input,

The fourth objection deals with the claim that the NRC staff did not
approve of the Becntel analysis. It appears that this is the case and the

intention of the staff was to use settlement stress data based on an analysis
of the cracks ratner than the finite element analyses,
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Cancern ¢: ~tLIABILITY UF MLASUMEU SETTLEMENT VALUES

The analyses reportea in 2,4.2 and 2.4.3 were used to show that stresses

computed from structural mogels subjected to the measured settlements are very
high und would ingicate cracking in the structure where no cracks are ob-
served. The objection is raised that a linear model was used and that a non-

linear mode! accunting for plastic effects would result ia a redistribution
of stresses and the same conclusion may not apply. This observation is true,
but Dy itseif would not change the conclusions drawn from %hese analyses.

As slated above, however, there are other factors wnich wnhen couplea with
this objection may result in a different conclusion. The other important
factors are: the assumed shape of the sett]ement between tne measured points;

and the giffering geometry of the UGB when the various phases of settlement
occurred,

Loncern 3: STRZISSES CETERMINED FRUM CRACK SIZES

If the finitz element snalyses are not reliablie tnen one alternative
approacn s to find settlement stresses from a study of tne crack sizes. The
cbjection raised is that this approach is not consistent with normal engi-
neering practice and that there are no equations available to evaluate
stresses from crack data when the stress fields are as complex as occur in the
DG8. It is true ihat this would not be standard practice, but "non-standard"

analyses may be used provided they are sufficiently documented and shown to
give results that are conservative.

An approach that could predict approximate settiement stresses in the DGB
could provably be used to demonstrate its adequacy. This is true for ‘wo
reasons. First, stresses in the structure due to other loadings are rather
low and there is a large reserve for settlement stresses. Second, if large
settlerment stresses and local yielding of the reinforcement occurs, the
resulting deformations of the structure will reduce the sattlemen® 1{aduced
loadings.

-15-



fhe documentation of the crack analyses used to detemine stresses is not

sufficient, There 15 no calculation on record whicn calculates stresses in
ali uf the walls using tnis metnod. There is also no written Justification
showing that the wetnod may be used for structures like the DGH.

Concern 4: CRACK MUNITURING

This concern deals with the lack of a §00d crack monitoring system and
teecification of action to be taken if the cracks exceed certain Timts, As
stated in Section 3.0, it is our opinion that the planned crack monitoring
systen 1S not adequate. More reliable gages (€.3., Wwhitemore Strain Geges)
snould be placed in areas where cracking is now evident, These gages can be
usec even after crack repairs are made.

Two limits are now defined in the current crack monitoring program, [f
the crack wicth reaches .05 (Action Limit) a meeting will be heid to eveluate
wNel STES 1O take when the cracks reach the nex: limit. The next upset iimit
15 set at .06" {(Alert Limit). It is cur opinion that the form of tris glan is
ilequate, but that the specific threshold rumbers must be based on &8 resolu-
tion of the currert settlement stresses. A safety margin must be left fur the
otner potential loading events, such as tornado er seismic lgaas, with tne re-
mining allowable stress allocated to future potential setteiments.

unce this lint was reached the only soiution would be to make a Struce
tural repair. Tne exact form of this repair would depend on the location and
e«tent of the crack which exceecea the limit. The planned response ccuig not
specify the nature of the repair, but could indicate that an exceedance of the
Alert Limit would result in a structural repair rather than performing adai-
" tional anaiyses,

5.0 CONCLUSLIUNS

Based on the review of the studies perfecrmed to demonstrate the adequecy
of tre LUuB, the following conclusions are drawn:

Y



l. The settlement data indicates that primary consolidation of
the fill is completed. However, it is recommended that the
ananolies in the documentation of the sett]ement history be
resolved. (See last paragraph of Section 2.2).

2. It is unlikely that a satisfactory stress analysis can be
performed based on the measured settlement data. It is
recommended that settlement stresses be estimated from the
Crack width data. The existing work that has been done in
this area must be completely documented.

3. It appears that the number of cracks in the DGB are con-
tinuing to increase. It is essential that a better

crack mnitoring program be established as outlined in
Section 3.0,

4. The upset crack width levels specified in the crack
monitoring program should be chosen so that a sufficient

stress margin is available to resist the critical load
combinations.

5. If the Alert Limit (in crack width) were exceeded, specific
structural repairs should b>» mandated.

6. While significant cracking hasoccurred in the DGB, it
is our opinion that the structure will continue to
fulfill its functional requirement. This conclusion is
based on the fact that stressesinduced in the structure by
all other extreme loadings are small,

o}7a
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APPENDIX A: SUURCE MATERIAL FOR STUDY

Site Specific Response Spectra Midlana Plant Units 1 & 2

il Addendum to Part 1
Response Spectra--Uryinal Ground “wirtac .
Jan 81 Weston Geophysical Corp

Site Specific Response Spectra Midland Plant Units 1 & 2 Part 1!
Response Spectra Applicable for the top
of fill material at the plant site
April 81 Weston Geophysical Corp

Site Specific Response Spectra Midland Plant Units 1 & 2 Part I11
Seismic Hazard Analysis
Feb 81 Weston Geophysical Corp

5011 Boring and Testing Program Midland Plant Units 1 & 2
Test Results Foundaticn Soils
Auxiliary Building
Woodward-Clyde Consultants Aug 81
Docket Nos. 50-329,50-330

Test Results Perimeter and Baffle Dike Areas Soi| Boring and Testing Program
Volume II Supporting Data July 81
Docket Nos. 50-229,50-330

Test Results Perineter and Baffle Dike Areas Sofl Boring and Testing Program
Volume I
Woodward-Clyde Consultants July 81
Uocket Nos. 50-329,50,330

Estimates of Maximum Past Consolidation Pressure of Cohesive Fill Materials
esel Generator Building
July 8l Woodward-Clyde Consultants
Docket Nos. 50-329,50-330

USA/NRC Before The Atomic Safety and Licensing Board 12/7/82
testimony of; Frank Rinaldi
John Matra
Gunnar Harstead
with respect to the Structural Adequacy of
The Uiesel Genesrator Building at Midland

Official Transcript Proceedings Before NRC Atomic Safet and Licensing Board

. 0. - -
12/10/.2 pages 11008 through 11228



Evaluation Report for Concrete Cracks in the Uiesel Generator Building

Lonsuners Power Company 2/16/82

Evaluation of the Effect on Structural Strength of Cracks in the walls of
the Diesel Generator Building Mete A, Sozen 2/T1/82

- —— C—

Kelationship of Observed Concrete Crack Widths and Spacing to Reinforcement
Residual Stresses Consumers Power Company 6/14/82

Observed Cracks in Walls of Midland Plant Structures 6/14/82
Coriey and Ficrato
Portland Cement Association

Safety Evaluation Report related to the operation of Midland Plant
Uocket Nos. 50-329 and 50-330
Consumers Power Company
USNRC 5/82

Effects of Cracks on Serviceability of Concrete Structures and Repair of Cracks

Consumers Power Company &/30/82

Effects of Cracks on Serviceability of Structures at Midland Plant
Loriey, Fiorato, Starx
Portland Cement Association

Summary of Sept. 8, 1981 Meeting on Seismic Input Parameters Midland P'ant
USNRC 1273781

USA/NRC Before the Atomic Safety and Licensing Board 50-329,50-330
testimony of Jeffrey K. Kimball §/29/81

NRC Atomic Safety and Licensing Board 50-329 OM,0L 50-330 OM,0L
witnesses; Johnson
Burke
Corley
Sozen
Gould

NRC Before the Atomic Safety and Licensing Board (no date)
NRC staff testimony of Joseph Kane
on Stamiris Contention 4.B
Docket Nos. 50-329 OM,0L  50-330 uM,0L

Safety Evaluation Report related to the operation of Midland Plant October 82

Uocket Nos. -329 50-330
USNRC NUREG-0793 Supplement No. 2

Safety Evaluation Report related to the operation of Midland Plant June 82
Docket Nos. 50-329 50-330
USNRC NUREG-0793 Supplement No. 1
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NRC Atomic Safety and Licensing Board 9/29/81

Applicant's Brief on Compatibility
of Site Specific Response Spectra
Approach with 10 CRF part 100 Appendix A

Safetxgﬁvaluation Report related to the operation of Midland Plant May 82
Docket Nos. 50-329 50-330
NUREG-0793

Response to the NRC Staff request for Settlement Related Analyses for the
Diesel Generator Building b717§2

Consumers
Technical Report Structural Stresses Induced by Differential Settlement
of the Uiesel Generator Buillding
Consumers Power Company

Test Results of Soil Boring and Testing Program for Diesel Generator Buildin
Docket Nos. 50-329 50-330 7/31/81

Consumers Power Company
Final Results of Soil Boring and Testing Program for Perimeter and Baffle
Ulke Areas 7/27/81
Docket Nos. 50-329 50-330
Consumers Power Company

NRC Atomic Safety and Licensing Board Docket Nos. 50-329 OM,0M 50-330 OM,0L
Witnesses; Hood 12/3/81
Kane
Singh
Rinalai

NRC Atomic Safety and Licensing Board Docket Nos. 50-329 OM,0L 50-330 OM,0L
Witnesses; Kennedy 2/17/82
Campbell Rinaldi
Kane Matra
Hood
Singh

CSE Input to the Midland SER Supplement Aug., 82
Geotechnical, structural, mechanical
and hydrologic inputs for the Midland
Ser Supplement

Transcript of Proceeaings USA/NRC 1/6/81
Deposition of Frank Rinaldi

Transcript of Proceedings USA/NRC 1/9/81
Deposition of Pao C. Huang

Transcript of Proceedings USA/NRC Docket Nos. 50-329 OM, OL 50-330 OM,0L
Deposition of John P, Matra 1/7/81
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USA/NRC Before the Atomic Safety and Licensing Board Uocket Nos. 50-329 UM-OL

50-330 uM-0L
NRC Staff Brief in Support of the use
of a Site Specific Response Spectra to
camply with the Requirements if 10 CFR
Part 100, Appendix A 9/29/81

USA/NRC Before the Atomic Safety and Licensing Board Docket Nos. 50-329 UM-OL
50-330 OmM-0L
Testimony of Ur., Paul F, Hadala with
Respect to the Study of Amplication of
Earthquake Induced Ground Motions and the
Stability of the Cuoling Pond Dike Slopes
Under Earthquake Loading 9/29/81

USA/NRC Before the Atcmic Safety and Licensing Board Dlocket Nos. 50-329 UM,OL
; 50-330 UM,0L

Witnesses; Boos
Hendron
Hanson

Testimony of Ralpn B, Peck before the Atomic Safety and Licensing Board, in the
the matter of Consumers Power Company (Midland Plant, Units 1 and 2), Docket Nos.
50-329 UM, 50-330 OM, 50-329 OL, 50-330 OL, notarized Nov. 3, 1982,

Letter from CPCo to H.R. Denton dated June 14, 1982 with Enclcsure “Response to the
NRC Staff Request for Additional Information Required for Compietion of Staff Review
of Soils Remeagial Workd dated June 14, 1982,

Summary of August 17, 1982 Meeting on Soils-Related Construction Release, dated
September 7, 1982, by Darl Hood.

“Structural Reanalysis of Diesel Generator Building Utilizing Actual Measured
Deflections as Input", by John Matra.

Letter from CPCo to H.R. Denton dated October 21, 1981 with Enclosures:
"Structural Stresses Induced by Differential Settiement of DGB",
"Subgrade Modulus & Spring Constant Values for DGB Structural Analysis®,
"Bearing Capacity Evaluation of DGB Foundation®
“Logterm Monitoring of Settlement for DGB*,

“Relative Density and Shakedown Settelment of Sand under DGa*™,
“tstimates fo Relative Density of granular Fill Materials, DGB*,
"Review and Control of Facility Chagnes to DGB*,

“DGB Bearing Pressaure due to Equipment and Commodities”,

Report form Woodward-Clyde to CPCo dated June 10, 1981, "Preliminary Test Kesults,
Soil Boring & Testing Program, Perimeter and Baffle Dike Areas”,

"Seismic Margin Review, Midland Energy Center Project*: Volumne 1, Methodology and

Criteria, dated February 1983, Volume V, Diese! Generator Building, datea July 1983,
prepared for CPCo by Structural Mechanics Associates.
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Applicant's Propsed Findings of Facts and Conclusions of Law on Remedial Soils lssue
cket Nos. 5U-329-
50-330-0M
50-329-0L
50-330-0L

Testimony of Karl Weidner for the Midland Plant Diesel Generator Building September
**

Ducket Nos. 50-329-0L
50-330-0L
50-329-0M
50-330-0M

Find Report on the ADINA Concrete Cracking Analysis for the Diesel Generator
Eu1|aiggj5y Exgna Energx Sirvices, Segf.ﬁgcr IE, 1981

A-5



o "ENCLOSURE
APPENOLX T¥ UNITED STargrg

NUCLEAR REGULATORY corarISSION

REGION 11y '
T8 mOOSEVELY ROAD

GLEN ELLYN, ll.l.”l"l_ 30.2'_
UL 18 msT

.

MEMORANDUM FOR: R. F, Vatlieﬁ. Diiccto:. 0!!1:; of Special Cases
THRU ; J.agfi;lrrisop. Chief, Section 2, Midland

FROM: R. B. Landsman, Reactor Inspector

- SUBJECT: DIESEL GENERATOR BUTLDING CONCERNS AT MIDLAND

At the recent hearing before Congressman Udall's subcomnittee, I expressed
By concern regarding the structural adequacy of the diesel generator building
because of numerous structural cracks that have occurred throughout the
building cver the years, 1 also expressed the same concern during the recent
ASLE hearings. Mr, Eisenhut hag Fequested me to document the dasis of oy
concems about the building so an iodependent reviev ETOUp caz analyze thes,

My first concern deals vith the finite elesent analysis that Consuszers
Pover Cozpany (CPCo) used to show that the building 4s Structurally sound,
Their model of the building assumed a very rigid structure without any
cracks, 8 has nuserous cracks, reducing the rigidity of the
Structure. The effects of these cracks have not been taken into account

in the analysis. CPCo's interpretation of the sertlement data as a

straight line approximation ir position that the
building is too rigid to deforn as iodicated by actual settlesent Teadings,
The settlesent of the building occurred Over a period of tigse during different
phases of construction. It s this tize dependent effect that vas also not
used in their model. Even CPCo expert Dr. Corely testified at the AsLa
hearings that the asalysis should have "taken into dccount cracking and tise
dependent effeces" in order to give correct resules. Finally, the staff'sg
official position, as stated by Dr, Schaucrﬁ on CPCa's analysis vas, "The
staff takes ne position vith regard to that analysis,"

My second concein deals vith the acceptance of the diesel generator
building in the SSER 02 vhich vas subject to the results of an analysis
to be performed by the XNRC consultant tual settlesest values,
The consultants testified at the ASLE hearing thae this analysis gave
unacceptable results and this portion of the SSER should be stricken.

are basing their unacceptable results gnd cozments on their finding of

H
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R. F. Warnick e JUL 1 9 wns3.

)
very high stresses obtained 4n areas vhere no cracks exist. Therefore,
the actual settlesent values are not fccurate eoough (are in error) to be
used in an analysis. The consultaots, as vell as CPCo, ran a linear analysis
(structure alvays in the elastic range) {astead of a plastic analysis
which would allow a redistribution of loads in the structure., Therefore,
supposed areas of high stress, wvhere cracks are not located, may not exist
due to redistribution of loads. Finally, the staff's official position,
as stated by Mr, Rinaldi, on this avalysis as performed by the consultants,
was that the actual settlement values could oot be relied upon to detercine
if the diesel generator building meets regulatory requiresents,

My third concern deals with the fact that ve are not following normal
engineering practice in accepting the building by using a crack analysis
approach because there is no practical method available today to analyze

a complex structure with cracks iz it., The basis of this concern is that
there are no forsulas availadle that cas estizate stresses in a complex
stress field like those which exist in this building. Thus, the evaluaties
of the structure based on the staff's crack analysis using empirical
unproven formulas to determine the rebar stresses is unacceptadle.

¥y fourth concern deals with the staff accepting the building by relying
08 a crack monitoring program to evaluate the stresses during the service
life of the building., If cracks exceed certain levels, recommendations
will be made for maintaining the structural integrity of the building.
The basis for my concern deals with the lack of crack size criteria and
the lack of formulated cerrective action to be taken vhen the alloved
crack sizes are exceeded,

These concerns which I have Just enuserated are also shared by mecbers
of Mr. Vollger's engineering staff, as vell as their consultant. These
concerns vere documented in the ASLB hearing transcripts of Dececder 10,

1982, prior to my ever expressing my concerns before the ASLB hearing or
Congress=as Udall's subcommittee.

In sumzary, since 4t 1is izpossidle to analyze this severely cracked
structure to the total staff's approval, I recommend soze resedial
structural fixes be undertaken to ensure the structural integrity of
the building to provide an adequate margin of safety,

h’)‘mﬂ iivb g

Ross B, Landsaman
Reactor laspector

cc: DMB/Document Control Desk (RIDS)
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MEMORANDUM FOR: George Lear, Chief
Structural and Geotechnical Engineering Branch
Division of Engineering

THRU: Lyman Heller, Leader
eotechnical Eng1neer1ng Section
Structural and Geotechnical Engineering Branch
Diviston of Engineering

FROM: Joseph Kane, Senior Geotechnical Engineer
Geotechnical Engineering Section
Structural and Geotechnical Engineering Branch
Division of Engineering

SUBJECT: REVIEW OF REGION III REACTOR INSPECTOR'S CONCERNS REGARDING
THE DIESEL GENERATOR BUILDING AT MIDLAND

In responte to vour verbal request of July 27, 1983 [ am providing my comments
on the July 19, 1983 memorandum prepared by R. B. Landsman on his concerns for
the Diesel Generator Building. Since many of the concerns covered in the

July 19, 1983 memorandum had previously been expressed in the ASLB hearing
sessions of December 6-10, 1983, I have attempted to identify the specific
transcript pages where these issues were discussed. Hopefully this Tisting

of transcript pages will permit the interested reviewer in recognizing

and evaluating the similarities and differences with both my previously
expressed views and those ~f GES Consultant, the U.S. Army Corps of Zngineers,
and those views now provi | by Or. Landsman.

Joséph D. Kane, Senfor Geotechnical Engineer

Geotechnical Enaznccrin Section

Structural and Geotechnica)
Engineering Branch

Oivision of Engineering

Enclosure:
As stated

cc: See page 2
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Review Comments of
Joseph Kane
Diese! Generator Building Concerns
at Midland

Reference - July 19, 1983 Memorandum, From R. B. Landsman thru J. J. Harrison

to R. F. Warnick, Subject: Diese! Generator Building Concerns at Micland.

1.

First Concern - The problems and limitations inherent in the finite
element analysis completed by CPC because of the effects of ¢cracks and

CPC interpretation of settlement data.

Comment: To ihe best of my understanding and recollection the statements
expressed in this first concern are accurate. [ am in agreement with
these statements except for the sentence "It is this time dependent
effect that was also not used in their model." It is not clear to me
what fs intended by "time dependent effect". If it means the effect of
cracking that resulted because of settlements, then ! would agree with
the statement. If ft implies that time dependent settlements were not

considered, then [ belfeve the statement is in error.

Pertinent Trans:ript Pages - December 10, 1982, Pages 11173 to 11203.



Second Concern - Problems with analysis performed by NRC Consultant, the
U.S. Naval Surface Weapons Center, and statement that this analysis gave

unacceptable results.

Comment: In my opinion it was very unfortunate that the study by NSWC was
not provided to the NRC Staff who are affected by the study results in
sufficient time to permit a full internal NRC review with opportunity for
calm and deliberate discussions on its contents before this document was
1ntr6ducod by the Applicant into evidence before the ASLB. [ personally
have serfous problems and questions with the NSWC report. 1 have not
pursued my concerns with the NSWC report for two reasons. First, | was
under the impression that all review fssues related to the DGB had been
fully addressed at the December 6 through 10, 1982 ASLB Mearing session and
secondly, my understanding of the procedure used by NRC Structura)
Engineering Section to arrive at its conclusion as to the magnitude of the
stresses induced by settlement (the crack analysis approach) does not

rely on the results or conclusions of the NSWC study.

With respect to Dr. Landsman's stated second concern, ! essentfally am
in agreement with his statements except I do not understand what fs meant
by the words "and this portion of the SSER should be stricken" which appears

fn the second sentence.
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the same concern as Mr. Landsman on the "lack of formulated corrective
action to be taken when the allowed crack sizes are exceeded." In
addition to Mr. Landsman's concern [ have problems with the following
aspects of the crack monitoring program which were worked out by NRC

Structural Engineering Section and the Applicant.

a. The criteria on crack widths permitted under both the alert and
action limits (December 10, 1982 transcript, page 11063) are not
sufficiently restrictive to prevent potential sections of the DGB
from experiencing cracks where tensile stresses in the reinforcing

steel would be well above the allowable stress.

b. It is not clear what is intended by the wording "summation of the
increase in all the crack widths...." as it pertains to both the
alert and action 1imits. Are the crack widths identified in
transcript page 11069 to be the increases that are permitted?

Increase over what existing width and date?

¢. A crack monitoring program may elect to select certain wall sections
for more careful measurement of cracks but it should not fail to
require reasonable survefllance on other portions of the structure.
My understanding of the agreed upon monitoring program for the DGO is
that 1t is Timited to localized areas on the faces of three selectad

walls.



d. The decision to require crack monitoring at a frequency of once

in five years after yearly monitoring for the first five years
should not be made at this time. The decision to significantly
increase the required monitoring interval should be withheld unti}

the initial data and trends are known and evaluated.
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MEMORANDUM FOR:

FROM:

SUBJECT:

ATTACHMENT 3
UNITED STATES -

NUCLEAR REGULATORY COMMISSION
WASHINGTON, O C. 20008

P. T. Kuo, Section Leader

Structural Engineering Section B

Structural and Geotechnical Engineering Branch
Division of Engineering

Frank Rinaldi, Structural Engineer

Structural Engineering Section 8

Structural and Geotechnical Engineering 8ranch
Division of Engineering

R. LANDSMAN'S CONCERNS ON INTEGRITY OF DIESEL GENERATCR
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 Marstead.

. -.1&441(_1 /7"“"’“ :

rank Rinaldi, Structural Engineer
Structural Engineering Section B
Structural and Geotechnical
Engineering Branch
Division of Engineering

Enclosure: As stated

¢c: H, Denton
D. Eisenhut
R. DeYoung

E. Christenburg
C. Bechhoefer

R, Vollmer
R. Warnick

Knight
Lear
Kane

. Landsman
. Matra

. Harstead
. Rinaldi

MmO VL. O C.



REPLY TO R. 8. hAﬂDSNAN'S CONCERNS ON THE STRUCTURAL INTE%RXTY OF THE

INTRODUCTION:

The structural engineering staff and their consultants have reviewed and
evaluated the structural adequacy of the Diesel Generator Building (0DGB)
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 Midland 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 fil) material under the DGB did not
meet the design specifications and that remedial actions were neccssary.
The applicant, under advice of their consultants, surcharged the
structure with approximately 30 feet of sand and 1mplemented 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
0GB. 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 developed as a result of these
additional loads. In order to eliminate this condition, the duct banks
were released, therby removing one of the abnormal loads.

The DGB is a reinforced concrete structure with three crosswalls that
divide the structure into four cells. Each cell contains a 6 ft.-6
inch-thick concrete pedestal to support a diesel generator unit, The
building is supported on continuous footings that are founded at e!. 628
ft. and rest on backfill that extends down to approximately el, 603 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 foundations of the exterior and interior
walls of the 0GB consist of continuous reinforced concrete footings, 10
ft. wide and 2 ft. 6 inch thick, with their base at e!. 628 ft, he
walls rise from an elevation of 628 ft. (bottom of footing) to el, 690
ft. (top of roof slab).

Sections 3.8.3.4 and 3.8.3.5 of Supplement No. 2 to the Midland NPP
Safety Evaluation Report summarize the NRC structural staff and
consultants evaluation of the DGB, This document was modified during
the (ASLB) hearing of December 10, 1382, by the additiona) written
testimony of Frank Rinaldi, Franz Schauer, Johrn Matra, and Gunnar
Harstead and all oral correction introduced by the same witnesses, The
adequacy of the DGB 1s based upon many analyses, reviews, and monitoring
requirements which address normal loads, settlement loads and postulated
environmental loads. Oue 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 staff position for
acceptance of the 0GB:

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

(b) The NRC Staff has not fully relied on these settlement values in
any analyses to ascertain the cccoptabilit{ of the DGB te withstand
its design load over the lifetime of the plant, [nstead, 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.

() The NRC Staff 15 requiring a program of survetllance of the
structure and for {ts foundation to ensure the continued safoty of
the s ructure,

(e) The NRC Staff takes no postion with respect to the acceptability of

Applicant's finite element analysis of the 0GB (as applicable to
settlement effects),

(f) The NRC Staff's acceptance of the DGB 13 subject to the outcome of
Setsmic Margin Review.

Summarx of Landsman's Cogg!rns:

The concerns documented by R, Landsman reqarding the 0GB by his
memorandum to R, F, Warnick, Director, Office of Specital Cases, Region
[11, dated July 19, 1983, transmitted to 0. G. Efsenhut, Director,
Ofvision of Licensing, NRR, by memorandum dated July 21, 1983, were
recefved by the undersigned on July 27, 1983, This memorandum
fdentifios, in general, concerns previously discussed by the staff
during internal meetings and at the ASLB December 1982 ‘oarings 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 1n some cases are not clear,
do not give specific reference to transcripts and other official
documents, and in 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: Clatim of inadequacy of the Finfte Element (FE) Analysis
performed by the applicant for the DGB as applies to
the following:






Part (b)

effects in the calculation of stiffness. Also, a reduced
stiffness would reduce 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 consultants 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 DGB 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 than 1/8". Bending momen:s are
proporticnal to the second derivative uf displacemenrt with
respect to length and shear is proportional to the third
derivative of displacement with respect to length. A
mathematical error analysis shows that the accuracy
diminishes with subsequent differentiation. Therefore, the
accuracy of the moments and shears will be unreliable if the
raw settlemeat data is used. Structura’ engineering judgment
must be exercised in the formulation of tne models ard in the
evaluation of the results.

The applicant performed many of the analyses to represent
various stages of construction, including a completed mcdel,
2 40-year lifz-model and a 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,
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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),

Analyses of the partial structure, including duct
impingement, resulted in very high stresses ir 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 DGB walls still have high
stresses and in probability should alsc be cracked.
But no cracks were observed in these areas.

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,

Imposing the measured settlement values on a partially
completed model, and then considering these values as
part of the tota! settlement values for the completed
structure, without concidering the following erfects:

(a) redistribution of loads once yield is reached,
(k) tne relaraticn effects,
(c) the accuracy of the measured data, and

(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 amalysis,

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

TSR e — - ——



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 Tife of the DGB (a
location of high stress as per these analyses, but having nc
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 conditions 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.

Tne claim that F. Rinaldi stated, "that the actual settle-
ment values could not be relied upon to determine if the DGB
meets the regulatory reguirements” is not complete. The
additional testimony clearly s.ates 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 ASLB hearing transcripts, dated December 10,
1982. The staff performed an additional crack eavaluation as
stated in our written testimony presented on the pages
following page 11086 of the above mentioned ASLB hearings.
A1l stress levels were below code allowable. Therefore, we
found the concrete cracking levels in the DGB, as reported
by the applicant, acceptable. The proposed crack monitoring
will provide controls over potential future crack-patterns,

Third Concern

The evaluation of cracks as performed Dy 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 settlement, shrinkage
and other secondary effects. These stresses were



conservatively added to total stresses developed by the
applicant,

The structural analyses of the DGB were performed by the
applicant 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-like structure. Alsc, 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 several
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, the acceptance
was based upon reviews of the analyses and designs prepared
Dy the applicant as well as independent calculations.
Furthermore, the stresses caused by settlements are
secondary stresses. Secondary stresses are defined as those
stresses which can exist in a structural material which do
not *mpair that capability of the structural materia) to
carry prirary stresses, provided the secondary stresses do
not cause rupture or gross distortions of the structural
material. From a variety of evaluations, the indications
sre that the stresses in the reinforcing bars are well below
yield and far from rupture. The compressive stresses in the
concrete are very low. There are no indications of gross
distortions of the structure. Therefore, the cracks that
have occurred merely 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,
@ crack monitoring program has been established to provide
engineers with ‘1formation to assess the condition of the
structure, as a prudent measure.

The criteria for the monitoring program 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.

[t 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.
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Docket Nos: 50-329
and 50-330

The Honorable Donald W. Riegle, Jr.
United States Senate
Washington, DC 20510

Dear Senator Riegle:

Senator Riegle's letter of February 17, 1984, to Mr. Carlton Kammerer,
Director of the Office cf Congressional Affairs, enclosing a letter dated
January 9, 1384, from Mr. Leo R. Romo of Essexville, Michigan, has been
forwarded to me for reply. Mr, Romo indicates a suspicion that the Office of
Nuclear Reactor Pegulation is "withholding vital, damaging information that
should be made public" on the Midland Plant, Units 1 and 2. Specifically, he
is concerned that "reports are being 'watered-down', edited, or not being
released at all about Midland's Diesel Generator Ruilding", and he indicates
he does not understand "the NRC's recent announcement about the crack in the
Auxiliary Building beino acceptable."”

It is our understanding that the expressions of concern by NRC staff members or
NRC consultants regarding structural adequacy of the Midland Diesel Generator
Building (DGB) have either been made in meetings or hearings open to the public,
or have been expressed in written documents made publicly available. Individual
staff members and MRC consultants with concerns have expressed their views
freely and openly. From our own knowledge of this matter, and from Mr. Romo's
letter, we find no support for the suspicion that reports on the Midland DGB

are being "watered-down", edited or suppressed. It was because of such
expressed concerns that the NRC retained a consultant, Broockhaven National
Laboratory, in coniunction with three members of tiie NRC Structural Engineering
Staff, to re-examine the DGR and to provide a report of its findings. For
further details pertaining to this effort see the enclosure to this letter.
Staff review of the enclosure and determination of a final staff position on

the adeouacy of the Midland DGB have not been concluded at this time. Ir its
efforts to reach a final position, the NRC is continuing to involve those staff
members and NRC consultants who have expressed concerns., A moticn tn reopen
the hearing record with respect to the structural adequacy of the DGB is pending
before the Licensing Board.

With respect to Mr., Romo's concern for the Auxiliary Building crack, ~n

January 6, 1984, the applicant discovered and reported cracks in a concrete
floor in the higher levels (elevation 685 feet) of the Control Tower portion

of the Auxiliary Buildina. The applicant has provided an evaluation of these
cracks by letter dated February 8, 1984, The letter is available to Mr. Romo
at the Grace Dow Memorial Library, Midland, Michigan., The applicant's evalu-
ation is currently being reviewed by the NRC staff. Accordingly, the staff has
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not reached a position at this time regarding the structural significance of
these cracks; and we know of no recent "announcement" by the NRC that the
crack in the Auxiliary Building is acceptable.

I trust this reply provides sufficient clarification for Senator Riegle's
reply to Mr. Romo.

Sincerely,

William J. Dircks, Executive Director
for Operations

Enclosure:

Memo to J. Knight, From P. Kuo,
Subject, Report on the Review
of the Diesel Generator
Building at Midland

*NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE
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Docket Nos: 50-329
and 50-330

Ms. Duncan Andrews

SD-182

Dirksen Senate Office Building
Washington, D.C. 20510

Dear Ms, Andrews:

Senator Riegle's letter of February 17, 1984, to Mr. Carlton Kammerer,
Director of the Office of Congressional Affairs, enclosing a letter dated
January 9, 1984, from Mr, Leo R. Romo of Esserville, Michigan, has been
forwarded to me for reply. Mr. Romo indicates a suspicion that the Office of
Nuclear Reactor Regulation is "withholding vital, damaging information that
should be made public" on the Midland Plant, Units 1 and 2., Specifically, he
is concerned that "reports are being 'watered-down', edited, or not being
released at all about Midland's Diesel Generator Building", and he indicates
he does not understand "the NRC's recent announcement about the crack in the
Auxiliary Building beinc acceptable."

It is our understanding that the expressions of concern by NRC staff members or
NRC consultants reocarding structural adequacy of the Midland Diesel Generator
Buflding (DGB) have either been made in meetings or hearings open to the public,
or have been expressed in written documents made publicly available. Individual
staff members and MRC consultants with concerns have expressed their views
freely and openly. From our cwn knowledge of this matter, and from Mr., Romo's
lettar, we find no support for the suspicion that reports on the Midland 0GB

are being "watered-down", edited or suppressed. It was because of such
expressed concerns that the NRC retained a consuitant, Brookhaven National
Laboratory, in conjunction with three members of the NRC Structural Engireering
Staff, to re-examine the DGB and tc provide a report of its findings. For
further details pertaining to this effort see the enclosure to this letter,
Staff review of the enclosure and determination of a final staff position on

the adeovacy of the Midland DGB have not been concluded at this time. In its
efforts to reach a final position, the NRC is continuing to involve those staff
members and NRC consultants who have expressed concerns. A motion to reopen
the hearing record with respect to the structura! adequacy of the DGB is pending
before the Licensing Board.

With respect to Mr. Romo's concern for the Auxiliary Building crack, on
January 6, 1984, the applicant discovered and reported cracks in a concrete
floor in the higher levels (elevation 685 feet) of the Control Tower portion
of the Auxiliary Building. The applicant has provided an evaluation of these
cracks by letter dated February 8, 1984, The letter is available to Mr. Romo
at the Grace Dow Memorial Library, Midland, Michigan. The applicant's evalu-
ation is currently being reviewed by the NRC staff. Accordingly, the staff
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not reached a position at this time regarding the structural significance of
these cracks; and we know of no recent "announcement" by the NRC that the
crack in the Auxiliary Building is acceptable.

I trust this reply provides sufficient clarification for Senator Riegle's
reply to Mr. Romo,

Sinceryvly,

William J. Dircks, Executive Director
for Operations

Enclosure:

Memo to J. Knight, From P. Kuo,
Subject, Report on the Review
of the Diesel Generator
Building at Midland

*NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE
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Your letter of Februarv 17, 1984, to Mr. Car}té; Kammerer, Director of the
Office of Congressional Affairs, enclosing 3 letter dated January ¢, 1984,
from Mr. Leo R, Romo of Essexville, Michigan, has been forwarded to me for
reply. Mr, Romo indicates 2 suspicion that the Office of Nuclear Reactor
Pegulation is "withholding vital, damaging information that should be made
public" on the Midland Plant, Units 1 and 2. Specifically, he is concerned
that "reports are being 'watered-down', edited, or not being released at all
about Midland's Diesel Generator Building", and he indicates he does not
understand "the NRC's recent annoyncement about the crack in the Auxiliary
Building beinc acceptable." //

It is our understanding that the expressions of concern oy NRC staff members

or NRC consultants regarding structural adequacy of the Midland Diesel Generator
Building (DGB) have either/g;en made in meetings or hearings oper to the publiic,
or have been expressed in written documents made publicly available. Individual
staff members and NRC consultants with concerns have expressed their views
freely and openly., From our own knowledge of this matter, and from Mr, Romo's
letter, we find no support €or the suspicion that reports on the Midland DGB

are being "watered-down", edited or suppressed. Absent a mcre specific allega-
tion of withholding of information, we are unable to address these concerns
further, A motion to reopen the hearing record with respect to the structural
adequacy ot the DGB is pending before the Licensing Board. Determination of a
final staff position on the adequacy of the Midland DGB has not been ccncluded
at this time.

With respect to Mr. Romo's concern for the Auxiliary Building crack, during an
NRC audit at the Midland Plant on January 4-6, 1984, the applicant discovered
and reported cracks in a concrete floor in the higher levels (elevation 685
feet) of the Contro: Tower portion of the Auxiliary Building. The applicant
has provided an evaluation of these cracks bv letter dated February 8, 1984,
The letter is available to Mr. Romo at the Grace Dow Memorial Library,
Midland, Michigan. The applicant's evaluation is currently being reviewed

by the NRC staff. Accordingly, the staff has no position at this time
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regarding the structural significance of these c¢racks; and we know of nc recent
"announcement” by the NRC that the crack in EPQ Auxiliary Building is acceptable.

I trust this reply provides sufficient clarification for you to reply to
Mr. Romo.

i/

;;fncerely.

F

/
7
/
/

1/1 William J. Dircks, Executive Director
‘ for Operations
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Dear Senator Riegle: SECY (3) TRehm

Your letter of February 17, 1984, to Mr, Carlton Kammerer, Director of the
Office of Congressional Affairs, enclosing a letter dated January 9, 1984,
from Mr. Leo R, Romo of Essexville, Michigan, has been forwarded to me for
reply. Mr., Romo indicates a suspicion that the Office of Nuclear Reactor
Regulation is “withholding vital, damaging information that should be made
public" on the Midland Plant, Units 1 and 2. Specifically, he is concerned
that "reports are being 'watered-down', edited, or not being released at all
about Midland's Diesel Generator Building", and he indicates he does not
understand "the NRC's recent announcement about the crack in the Auxiliary
Building being acceptable.”

A'1 expressions of concern by NRC staff members or MPC comsultants regarding
structural adequacy of the Midland Diesel Generator Building (DGB) have either
been made in meetinrys or hearings oper to the public, or have been expressed in
written documents made pu. .icly available. A1l {ndividual staff members and
NRC consultants with concerns have exprassed their views freely and openiy.
From our own knowledge of this matter, and from Mr, Romo's letter, we find no
support for the suspicion that reports on the Mialand DGR are being
"watered-down", edited or supuressed. Absent a more specific allegatior of
withnoiding of information, we are unable to address these concerns further.

A motion to reopen the hearing record with respect to the structural adequacy
of the DGB is pending before the Licensing Board. Determination of a final
staff position on the adeauacy of the Midiand DGB has not been concluded at
this time.

With respect to Mr., Romo's concern for the Auxiiiary Buildina crack, during an
NRC audit at the Midland Plant on January 4-6, 1984, the applicant discovered
and reported cracks in a concrete floor in the h1gher levels (elevation 685
feet) of the Control Tower portion of the Auxiliary Building. The applicant
has provided an evaluation of these cracks by letter dated February 8, 1984,
The applicable portion (Attachment 6) of that evaluation is enclosed (Enclosure
1) and the entire letter is available to Mr., Pomo at the Grace Dow Memoria)
Library, Midland, Michigan. The applicant's evaluation is currently being
reviewed by the NRC <taff, Accordinaly, the staff has no position at this
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time regarding the structural significarce of these cracks; and we know of no
recent "announcement" by the NRC that the crack in the Auxiliary Building is

acceptable.
I trust this reply provides sufficient clarification for you to reply to
Mr. Romo.
Sincerely,
William J. Dircks, Executive Director
for Operations
Enclosure:
s stated
i
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CONSTANCE SMITH PRESIDENT JACK WESTON NASH 0D S
COMMUNICATION WORKERS OF AMERICA BARBARA KLIMASZEWSKI. ATTORNEY
JOAN SABOURIN ASSOCIATE b . .
LOCAL $108 PROFESSOR OF CHEMISTRY DELTA TENES MERELS, PRECIOEN
QUINTER BURNETT, M O OR DAVIO DALGARN ASSOCIATE
‘FATHER JOWN GUSSENBAUER PROFESSOR OF BIOLOGY SVSC

January 9, 1984

Dear Senator Riegle,

Lone Tree Council has been concerned about the Midland
Nuclear Plant for several years, As you aware, its future
appears grim in terms of both econoamics and safety. While
some might disagree with this statement, even advccates are
not actively demonstrating support.

Given this background, we find it difficult to believe
that the Nuclear R~gulatory Crmmission allows Consumers Power
Company to inch closer, day-byday, to completion of this
project. It is suspected that someone in the NRC's Division
of Licensing or elsewhere in the Cffice of Nuclesr Reactor
R~gulation is withholding vitaly damaging inforration that
ghould be made public.

Specifically, we are concerned that repcrts are being
"watered-down", edited, or not being released at 2all about
Midland's Diesel Genera¥or Bullding, We alsc do not unier-
stand the NRC's recent announcement atout the crack in the
Auxiliary B+ilding being acceptable. Could you please request
explanations on these two items from the NRC?

Thank you, and Tlook forward to your reponse,

/ 2, ]
SNE K Korva-

Leo R. ROMO
Corresponding Secretary
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Winifed Hiates DHenate

WASHINGTON. D.C. 20810

February 17, 1984

Mr, Carlton Kammerer

Dir, Office of Congressional
Affairs

Nuclear Regulatory Commission

1717 H St., NW

Washington, D.C. 20555

Dear Mr. Kammerer:

Recently, I was contacted by Leo R. Romo, of the Lone Tree
Council in Essexville, Michigan who expressed concern about a
matter within your agency's jurisdiction. I am enclesing a
copy of the constituent's correspondence for your
information.

I would appreciate your response to the concerns raised in
the attached letter. Please direct any questions or
corraspondence to Ms. Duncan Andrews, of my scaff, at SD-7'R2
Dirksen Senate Offize Puilding, Washington, D.C, 20810,
Thank youv for your attention o this matter.

S rely,

A (:Z:
///Do:Ef:A;. Rzegld/ J .

DWR/Gaw

Enclosure

P

42>

b




Ms. Duncan Ardrews -2 -

033

not reached a position at this time regarding the structural significance of
these cracks; and we know of no recent "announcement" by the NRC that the
crack in the Auxiliary Building is acceptable.

I trust this reply provides sufficient clarification for Senator Riegle's

reply to Mr., Romo.

Sincerely,

William J. Dircks, Executive Director

for Operations

*NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE
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Your letter of Februavy 17, 1984, to Mr. Carlton Kammerer, Director of the
Office of Congressional Affairs, enclosing a letter dated January ¢, 1984,
from Mr. Leo R, Romo of Essexville, Michioan, has been forwarded to me for
reply. Mr, Romo indicates a suspicion that the 0¥fice of Muclear Reactor
Regulation is "withholding vital, damaging information that should he made
public" on the Midland Plant, Units 1 and 2. Specifically, he is concerned
that "reports are being 'watered-down', edited, or not beina released at al'
ahout Midland's Diesel Generator Building", and he indicates he does not
understand “the NRC's recent announcement about the crack in the Auxiliary
Building beirg acceptable."

[t is our understanding that the expressions of concern by MRC taff members

or NRC consuitants regarding Ltructural adequacy of *he Midlana Diesel Generator
Building (DGB) have eilher been made in meetings or hearings oper to the public,
or have been expressed in written docvments made publicly evailable. Individual
staff members and NRC consultants with concerns have expressed thei, views
freely and openly. From our own knowiedge of this matter, and from Mr., Romo's
letter, we find ro support for the suspicion that reports on the Midland DGB
are being "watered-down", cdited or suppressed, Absert a more specific allega-
tion of withholding of informatior, we are unzble to address these corcerns
further. P motion to revpen the hearing record with respect (o the structural
adequacy of the 'GB is pending before the Licensing Board, Determination of a
final staff position on the adequacy of the Midland DGB has not been concluded
at this time,

With respect to Mr, Romo's concern €or the Auxiliary Buildire crack, during an
NRC audit at the Midland Plant on January 4-6, 1984, the applicant discovered
and reported cracks in a concrete floor in the higher levels (elevation £85
feet) of the Control Tower portion of the Auxiliary Building. The applicant
has provided ar evaluation of these cracks by letter dated Fcbruary 8, 1084,
The letter ic available to Mr. Romo at the Grace Dow Memoria® Library,
Midland, Michigan, The applicant's evaluation is currently being reviewed

by the NRC staff, Accordingly, the staff has no position at this time



The Honorable Donald W. Riegle, Jr., = 2 -

regarding the structural significance of these cracks; and we know of no recent
“announcement" by the NRC that the crack in the Auxiliary Building is acceptable,

I trust this reply provides sufficient clarification for you to reply to
Mr. Romo.

Sincerely,

William J. Dircks, Executive Director
for Operations
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AUlnited Dlates Henate

WAS {INGTON, O.C. 20810

February 17, 1984

Mr, Carlton Kammerer

Dir. Office of Congressional
Affairs

Nuclear Regulatory Commission

1717 H St., NW

Washington, D.C. 20555

Dear Mr. Kammerer:

Recently, I was contacted by Lec R. Romec, of the Lone Tree
Council in Essexville, Michigan who expressed concern about a
matter within your agency's jurisdiction. I am enclosing a
copy of the constituent's correspondence for your
infoermation,

I would appreciate your response to the concerns raised in
the attached letter. Please direct any questions or
correspondence to Ms. Duncan Andrews, of my staff, at SD-182
Dirksen Senate Office Building, Washingten, D.C. 20510,
Thank you for your attention to this matter.

Singerely,

g :

/ /Ca e

Donald W. Riegle{lJ
LR

DWR/Gaw

Enclosure

¥




LOWNE TREE COULKCIL

P.O. Box 421
Essexville, Michigan 48732

PATRICIA HEARRON CHILD
DEVELOPMENT SHFECIALIST

Advisorz Board

JOSEPH SHEERAN ATTORNEY

CONSTANCE SMITH PRESIDENT JACK WESTON NASH. 0D S }
COMMUNICATION WORKERS OF AMERICA BARBARA KLIMASTEWSK! ATTORNEY
JOAN SABOURIN ASSOCIATE i s st
LOCAL 4108 PROFESSOR OF CHEMISTRY, DELTA Ttt:;-ﬂ!ﬁc‘i!cbu"lc".
QUINTER BURNETT. M O . D Sl e ABMIEIERE

"FATHER JOMN GUSSENBAUER PROFESSOR OF BIOLOSGY SVSC

January 9, 1934

Dear Senator Riegle,

Lone Tree Council has been concerned about the Midland
Nuclear Plant for several years. As you aware, its future
appears grim in terms of both econoaics and safety. While
some might disagree with this statement, even advocates are
not actively demonstrating support.

Given this background, we find it difficult to believe
that the Nuclear R~gulatory Commi{ssicn allows Consumers Power
Company to inch closer, day-byday, to completion of this
project. It is suspected that someone in the NRC's Division
of Licensing or elsewhere in the Office of Nuclear Reactor
R~gulation is withholding vitaly damaging information that
should be made public.

Specifically, we are concerned that reports are being
"watered-down", edited, or not being released at all about
Midland's Diesel Generator Building. We also do not under-
stand the NRC's recent announcement about the crack in the
Auxiliary B+ilding being acceptable. Could you please request
explanations on these two items from the NRC?

Thank you, and Ilook forward to your reponse.

& -, )
W\C K Konu-

Leo R. ROMC
Corresponding Secretary

COMG AN AT O%NS LISTED fOR A AL AT F
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not reached a position at this time regarding the structural significance of
these cracks; and we know of no recent "announcement" by the NRC that the
crack in the Auxiliary Building is acceptable.

I trust this reply provides sufficient clarification for Senator Riegle's
reply to Mr. Romo.

Sincerely,

William J. Dircks, Executive Director
for Operations

Enclosure:

Memo to J. Knight, From P, Kuo,
Subject, Report on the Review
of the Diesel Generator
Building at Midland
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DL:LB #4 LA:DL:LP #4 DL:LB #4 RITI AD:L:DL
*DHood/hmc  *MDuncan *EAdensam  *By Phone  *TMovak
3/27/84 3/27/84 3/27/84 3/28/84 3/ /84
DIR:DL DD:NRP DIRpARR CELD EDO
*DEisenhut EGCase *HRQUénton WJDircks
3/28/84 3/ /84 4/3/ 3/ /84 3/ /84

;”"W/ (\




Central Files Only
()53

April 27, 1924

Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

FROM: Carrell G, Eisenhut, Director
Division of Licensing, NRR

SUBJECT: BOARD NOTIFICATION ON LIFTING OF STOP WORK ORDERS
AND REGION III STAFFING CHANGES ON MIDLAND PLANT
(BN 84-083)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Commission for information.
This information is applicable only to the Midland Plant, Units 1 and 2. The
information is material and relevant to quality assurance/quality control
issues before the Licensing Board in the OM-OL hearing. The appropriate
Boards and parties are being informed by copy of this memorandum.

Board Notificiation 83-167, dated October 28, 1983, advised the Licensing
Board that Consumers Power Company had issued nine stop work orders following
its audit of the design document control system, stopping extensive
safety-related activities at the Midland site on October 22, 1983. BN 84-01¢
dated February 2, 1984, reported the 1ifting of the stop work orcer for
remedial soils work, and supplemental BN 84-023, dated February 14, 1984,
reported the partial lifting of some of the other stop work orders. Enclosure
1 notes that the final stop work order has now been lifted and identifies
specific final release dates by the independent third-party overviewer

(Stone and Webster) and by the Company. Accordinaly, this is the final Board
Notification regarding the status of the stop work orders. NRC followup
inspections of the Company's Field Change Request/Field Change Notice
(FCR/FCN) documentation will be performed later this year and discussed in
Region II1 inspection reports to be provided to the Licensing Board and
hearing parties.

At



Enclosure 1 also describes (1) a recent Region III organizational change in
which the Midland Section of the Office of Special Cases is transferred to

. the Division of Project and Resident Programs, and (2) increased resources
for NRC inspections for the Midland Plant.

Darrell G, Eisenhut, Director
Division of Licensing

Enclosure:
C. Norelius memo dated 4/9/84
cc: SECY (2)

OPE

0GC

EDO

Parties to the Proceeding
C. Bechhoefer, ASLB

F. P. Cowan, ASLB

J. Harbour, ASLB

C. Kohl, ASLAB

J. Buck, ASLAB

T. Moore, ASLAB

*NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE
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UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION 111
79% ROOSEVELT ROAC
GLEN ELLYN, ILLINOIS 601137

APR 9 1384

MEMORANDUM FOR: D. G. Eisenhut, Director, Division of Licensing

FROM: C. E. Norelius, Director, Division of Project and
Resident Programs
SUBJECT: RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD -

FCR/FCN STOP WORK STATUS AND NRC MIDLAND STAFFING CHANGES

In accordance with present NRC procedures regarding Board notifications, the
following information is being provided as cunstituting new information
relevant and material to the Midland OM/OL proceedings.

Design Control Stop Work Status

On January 31, 1984, Region III notified you of the status of the stop work
orders regarding the design control (FCR/FCN) problems at Midland. On
February 14, 1984, a Supplemental Board Notification (BN 84-023) forwarded
this information to the Hearing Board. Following this notification the
licensee lifted the remaining stop-works by area engineering discipline.

On March 23, 1984, at 7:30 a.m., the final stop work was 1ifted. Attached
you will find a copy of a matrix developed by Consumers Power Company that
identifies key dates for various releases including Stone and Webster
releases and CPCo final release.

As 4 result of the design control stop work orders and the resultant review

of approximately 60,000 documents by Consumers Power Company, 12 nonconformance
reports were issued. Attachment 2 identifies the nonconformance reports issued
by number, engineering discipline, and a description of the nonconformance. The
licensee has determined that the nonconformances have no significant impact on
hardware.

The NRC staff plans to perform cn inspection on the FCR/FCN area later this
year to review the new design control system, prcblems identified by the
licensee, and corrective actions taken. The Board will be informed of the
results of this inspection via a copy of the inspection report when issued.
This will complete all required followup action by the NRC.



D. G. Eisenhut 2 AFR ¥ -

NRC Staffing Status

The NRC staff assigned to perform inspections at the Midland facility has
been increased this fiscal year. The increase is in accordance with the
Region III staffing plan and is due to the backlog of open inspection items
and the increased inspection worklcad associated with the Construction
Completion Program.

The NRC now has three resident inspectors located at the Midland site, an
additional three individuals in the Region III otfice assigned full time to
the Midland project, and three inspectior specialists from the Region III
Division of Engineering who spend time onsite as needed. Additionally, an
NRC Resident Site Supervisor has been selected for Midland and will report
to the site in the near future.

NRC is in the process of approving a contrast with a national laboratory for
assistance with the technical inspection program at Midland, approximately
two and one-half man-years of effort. In the interim, two Argonne contract
engineers, formerly assigned to Zimmer, have been temporarily assigned to
provide inspection assistance at Midland.

With the announced decision by the owners of the Zimmer plant to not complete
it as a nuclear facility, Region III dissolved the Zimmer Section and the
Office of Special Cases and transferred the Midland Section together with all
its people to the Division of Project and Resident Programs (DPRP). The
Director of the Office of Special Cases was reassigned as Chief, Projects
Branch 1, DPRP, with responsibility for RIII plants under construction,
including Midland. ;

We believe the increased NRC staffing will help to reduce the backlog of open
inspection items and will enable RIII to better monitor the ongoing plant
activities. The organization changes should have no impact on NRC inspection
activities at Midland. No followup actions are required.

62;1:34.\;% éiﬁ Wi

C. E. Norelius, Director
Division of Project and
Resident Programs

Enclosures: As stated

cc w/encls:
J. G. Keppler
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Attachaeat 1

FSw-n1
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HYAC In-
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CEO Construc-
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Procurement
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ed work
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Status
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PARTIAL RELEASE
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N/A
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11 20 a.m.

N/A

N/A

N/A

N/A

N/A
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6:10 p.m.
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2
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STOP VORK ¥O.
PARTIAL RELEASE FOR
Q-RELATED WORK

ARCHITECTURAL DOC's

STONE & WEBSTER
CIVIL RELEASE
PARTIAL RELEASE
FOR Q-RELATED

WORK CIVIL DOC's

STONE & WERSTER
18 C RELEASE

s

-3
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11:25 a.m,
@ Station
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@ Station
5% (FDDC)

1-20-8%

Rev. 2
3-2 388

P

12-11.83
3:00 p.m
Dug only
# Station
AL

12-13-83
3:15 a.m
Dug &
Spec's
DCC Sta-
tions 1%,
48a  bad
4 55

1-20-84%
11:15 a.m
All via
work prin
& Status
Aasess-
went Prin
concept
@ Station
_59_(FDOC)

1-20-84

-20-84
11:15 am

1-20-84

D A Taggart &



Page 3

STOP WORK NO F5¥-33 Fouw-18 FSW-35 FSW-36 FSwW-37 Fow-38 FsSw-39 FSW-%0 FSw-81
PARTIAL RELEASE 2-9-84 1-28-88 2-9-P% 1-28-8% 2-8-8% (3otls © 1-20-84 1-20-8% 1-20-8%
FOR Q-RELATED 11-25 a.». 12:32 p.m. 2:%8 p.m. 12:30 p.m. 3:48 p.wm. Series to 12:32 p.m. 12:33 p.m. 12235 a.m
WORK IAC DOC's* @ Station # Station # Station # Station @ Station support @ Station @ Station
59 (FpDC) 59 (FODC) 59 (FpDC) 59 (ipbC) 59 (FpOC) Civil Solls 59 (FpDC) 59 (FODC)
released
1-.20.8%
@ 11:55 a.m.
STONE & WEBSTER 1-26-8% 1-26-84 1-26-84 1-26-8% 1-26 -84 1.-26-A4 1-26-88 1-26-84 1-26-88
ELECTRICAL
RELEASE
PARTIAL RELEASE 2-9-8% 1-26-88 2-9-8% 1-26-8% 2-8-8» 2-6-8% 1-26-84 1-26-84 1-26-80
FOR Q-RELATED 11:25 a.n. 2:3 p.m. 2:98 p.m. 2:31 p.m. 3:48 p.m. 1:20 p.m. 2:38 p.m. 2:39 p.m. 2:12 p.m
WORK ELECTRICAL @ Station @ Station # Station @ Station # Station Stations @ Station @ Station # Statio
DOC's. 59 _(FpRC) 59 (FpOC) 59 (FpRC) 59 (7pDC) 59 (FppC) 8 &0 59 (FpOC) 59 (FpDC) 59 (FooC:
STONE & WEBSTER 2-8-8% 2-8-88 2-8-8% 2-8-92 2-8-84 2-8-8% 2-8-8% 2-8-8% 2-8-82
MECHANICAL
RELEASE L
PARTIAL RELEASE 2-9-84% 2-8-9% 2-9-8% 2-8-14 Z2-8-8% 3-23-8% 2-8-84 2-8-8% 2-8-8%
FOR Q-RELATEr 11:25 a.m. 3:87 p.m. 2:48 p.m. 3:87 p.m. 3:48 p.w. 7:30 a.m. 3:48 p.m. 3:49 p.m. 3:85 p.m
WORK MECHANTCAL @ Station @ Station # Station # Station # Station # Stations @ Station @ Station @ Station
DOC's 59 (FoOC) 59 (FpoC) 59 (FDDC) 59 (ropc) 59 (FoOC) L 59 (FDDC) 59 (FDDC) 59 (FDDC)
FINAL COMPLETE 2-9-8% 2-8-B% 2-9-8B% 2-8-1 2-8-84 Sotls Pri- 2-R-BN 2-8-84 2-8-8B4
RELEASE 11:25 a.m. 34T p.m. 2:%8 p.». 3-AT p.m. 3:48 p.m. mary re- 3:48 p.m. 3:49 p.m. 3:05 pom.
lease
1-19-84
9:80 a.m.
*NOTE: G Series documsnts were included @ I & C Doc's, G-Doc were released in /
conjunction as when the discipline was released starting 1-24-88, ) Rev. 2
3-2 368
D A Taggart
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Midland Project: PO Box 1963, Midiand, MI 48640 « (517) 631.8680

February 23, 1984

Mr J J Harrison

Chief, Midland Section

Region III

Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, TL 60137

MIDLAND ENERGCY CENTER GWO 7020
NCR'S FROM THE FCR/FCN REVIEW FOR SWO'S

File: 0505.2 UFI: 03*05*06 Serial:
0460.3 73%10%03
0250 99*04

CSC-7367

Attachment 2

Dean L Quamme

Size Manager
Midland Project

Per your request, attached is a summary of the NCR's identified as a result

of the recent FCR/FCN review.

/)
DLQ/DDJ/klp

cc: JEKarr, CIO
RAWells, MPQAD
BHPeck, MEC
NIReichel, MEC
RJCook, NRC Site



" To Distribution (See below)
From DATaggart, Midland
Dare February 21, 1984

SusJecT MIDLAND ENERGY CENTER PROJECT - IDENTIFIED
NCR's FROM THE FCR/FCN REVIEW FOR SWO's

cc © KJGill, Midland
PDMilano, Midland
BMPalmer, Mi<land

Company

INTERNAL
CommesronNDENCE

DATA21-84 7§

Attached for your information please find a summary of the NCR's which were
identified as a result of the recent FCR/FCN review. Should you have any
specific questions regarding these items please feel free to contact Pat

Milano.

DISTRIBUTION:

RAWells, Midland
DLQuamme, Midland
HPLeonard, Midland
JKMeisenheimer, Midland
WREird, P-14-418A

JLWood, Midland
GEParker, Midland
RCSember, Midland
NReichal, Midland
DPerry, Midland
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C-00913

C-00024

C=00933

C-00934

NCRs From

FCR/FCN Review For SW0Os

Diaciglino
Mechanical

I&C

Electrical

Electrical

(Replaced by NCR C-01012

i ok g £ Sl TSUT sy

HAN132.77

Electrical

Mty
(HVAC)

Nonconformance

Penetrations drilled and rebar cut in
isclation valve pit wall and Turbine
Building wall w/o prior Project appro-
val, as required by Spec C-231.

Contrary to note on Drawing J-3150(Q)
Instrument Support, 2LT-3976BB2, lo-
cated 4" east of 'required location.
Tolerance was only 22"..

Wire number change to blue conductor
of cable 0BB6601B proposed by FCN
E-5298. FCN was not clearly dis-
approved by Project Engineering and
thus, the disapproved change was
incorporated into Drawing E-300.
E-300 calls for wire tag now to be
"6". Drawing E-37 identifies wire
number as "SG1".

FCN E-S5744 revised sizes of terminal
boxes 2J1109 and 2J1110 from 30"x20"x8"
to 30"x30"x8". However, FCN not
attached to Drawing E-46 at time uf
installation and thus, wrong box size
could be installed. NCR C<01012 written
on the same problem which superceded
this NCR.

Drawing E-791 provides dimensicnal
plans for raceway supports. E-T48
provides dimension sections for

raceway supports. FCR E-639 was not
incornporated into Drawings E-T48(Q),
Sheetz ' & 2. Dimensions on E-T41(Q)
do not agree with E-TUB(Q) sht 1.
Proposed connection details on FCRe
FE=639 for ET48, Sh. 2, were disapproved
Status of supports indeterminale.

FCR C=363R written against detail 7/C
902 at one specific location. The FCR
was dispcsitioned to be a revision for
all locations. However, the FCR was
not attached to Drawing C-302.



10.

NcR

H-00134.22

H=00135-22

H-00175-22

H-00176-22

Discipline

Civil
(HVAC)

Civil
(HVAC)

Civil
(HVAC)

Civil
(HVAC)

i R B R ST LR

Nonconformance

Same as H-00133<ZZ but for different
hanger.

Same as H-00133-ZZ but for different
hanger.

FCN C924 never incorporated into
Orawing C-953(Q) as so stated in dis-
position.

FCN C-878 never incorporated into
Drawing C-935(Q) as sc stated in
disposition.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20658

April 27, 1984

Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

MEMORANDUM FOR: Chairman Palladine
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

FROM: Darrell G. Eisenhut, Director
Division of Licensing, NRR

SUBJECT: BOARD NOTIFICATION ON LIFTING OF STOP WORK ORDERS
AND REGION III STAFFING CHANGES ON MIDLAND PLANT
(BN 84-083)

In accordarce with the NRC procedures fo~ Board Notifications, the following
information is being provided directly tv the Commission for information.
This information is apglicahic only to the Midland Plant, Units 1 and 2. The
information is material and relevant to quality assurance/quality control
issues before the Licensing Board in the OM-OL hearing. The appropriate
Boards and parties are being informed by copy of this memorandum,
\

Board Notificiation 83-167, dated October 28, 1983, advised the Licensing
Board that Consumers Power Company had issued nine stop work orders following
fts audit of the design document control system, stopping extensive
safety-related activities at the Midland site on October 22, 1983. BN 84-019
dated February 2, 1984, reported the 1ifting of the stop work order for
remedfal sofls work, and supplemental BN 84-023, dated February 14, 1984,
reported the partial 1ifting of some of the other stop work orders. Cnclosure
1 notes that the final stop work order has now been 1ifted and identifies
specific final release dates by the independent third-party overviewer

(Stone and Webster) and by the Company. Accordingly, this is the final Board
Notification regarding the status of the stop work orders, NRC followup
inspections of the Company's Field Change Request/Field Change Notice
(FCR/FCN) documentation will be performed later this year and discussed in
Region [I1 inspection reports to be provided to the Licensing Board and
hearing parties.

od s ALY
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Enclosure 1 also describes (1) a recent Reaion III organizationmal change in
which the Midland Section of the Office of Special Cases is transferred to
the Division of Project and Resident Programs, and (2) increased resources
for NRC inspections for the Midland Plant. .

\

".'7..-'- ' ¢. ¢ L .
Darrell G. Eisenhut, Director
Division of Licensing

Enclosure:
C. Norelius memo dated 4/9/84

cc: SECY (2)
QPE
06C
EDO
Parties to the Proceeding
C. Bechhoefer, ASLB
F. P, Cowan, ASLB
J. Harbour, ASLSB
C. Kohl, ASLAB
J. Buck, ASLAB
T. Moore, ASLAB
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f..nu.,,' UNITED STATES

, Y NUCLEAR REGULATORY COMMISSION
h YOLAAT REGION 11l
' g 799 ROOSEVELT ROAD
Tl GLEN ELLYN, ILLINOIS 60137
* Traat APR & 1%4

MEMORANDUM FOR: D. G. Eisenhut, Director, Division of Licensing

FROM: C. E. Norelius, Director, Division of Project and
Resident Programs
SUBJECT: RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD -

FCR/FCN STOP WORK STATUS AND NRC MIDLAND STAFFING CHANGES

In accordance with present NRC procedures regarding Board notifications, the
following information is being provided as constituting new information
relevant and material to the Midland OM/OL proceedings.

Design Control Stop Work Status

On January 31, 1984, Region III notified you of the status of the stop work
orders regarding the design control (FCR/FCN) problems at Midland. On
February 14, 1984, a Supplemental Board Notification (BN 84-023) forwarded
this information to the Hearing Board. Following this notification the
licensee 1ifted the remaining stop-works by area engineering discipline.

On March 23, 1984, at 7:30 a.m., the final stop work was 1ifted. Attached
you will find a copy of a matrix developed by Consumers Power Company that
identifies key dates for various releases including Stone and Webster
releases and CPCo final release.

As a result of the design control stop work orders and the resultant review

of approximately 60,000 documents by Consumers Power Company, 12 nonconformance
reports were issued. Attachment 2 identifies the nonconformance reports issued
by number, engineering discipline, and a description of the nonconformance. The
licensee has determined that the nonconformances have no significant impact on
hardware.

The NRC staff plans to perform an inspection on the FCR/FCN area later this
year to review the new design control system, prcblems identified by the
licensee, and corrective actions taken. The Board will be informed of the
results of this inspection via a copy of the inspection report when issued.
This will complete all required followup action by the NRC.

-
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D. G. Eisenhut

NRC Staffing Status

The NRC staff assigned to perform inspecticns at the Midland facility has
been increased this fiscal year. The increase is in accordance with the
Region III staffing plan and is due to the backlog of open inspection items
and the increased inspection workload associated with the Construction
Completion Program.

The NRC now has three resident inspectors located at the Midland site, an
additional three individuals in the Region III offica assigned full time to
the Midland project, and three inspection specialists from the Region III
Division of Engineering who spend time onsite as needed. Additionally, an
NRC Resident Site Supervisor has been selected for Midland and will report
to the site in the near future.

NRC is in the process of approving a contract with a national laboratory for
assistance with the technical inspection program »* Midland, approximately
two and one-half man-years of effort. In the int m, two Argonne contract
angineers, formerly assigned to Zimmer, have been .emporarily assigned to
provide inspection assistance at Midland.

With the announced decision by the owners of the Zimmer plant to not complete
it as a nuclear facility, Region III dissolved the Zimmer Section and the
Office of Special Cases and transferred the Midland Section together with all
its people to the Division of Project and Resident Programs (OPRP). The
Director of the Office of Special Cases was reassigned as Chief, Projects

Branch 1, DPRP, with responsibility for RIII piants under construction,
including Midland. :

We believe the increased NRC staffing will help to reduce the backlog of open
inspection items and will enable RIII to better monitor the ongoing plant
activities. The organization changes should have no impact on NRC inspection
activities at Midland. No followup actions are required.

~
62;1:34,\:3 0N ‘Tnpnmens

C. E. Norelius, Director
[ Division of Project and
Resident Programs

Enclosures: As stated

cc w/encls:
J. G. Keppler



FSW-37

F54-38

FSW-39

HYAC Zack
& MPOAD-
WYAC In-
spection

MPQAD Hanger
Reinspection

GED Comstruc-
tion Testing

Procurement

B&W Fabrica-
tion, Instal-
lation & In-
spection
fUtilizing
BFCo Spec's
& Dugs.

Sotls Q-
Related
Work Fabri-
cation, In-
staltation,
construction
& Inspection

4

Standish
Fadrication
Faclilicy
Fabrication
Inspection

GSO Fabri-
cation &
Installa-
tion; MPQAD
Inspection
in support
of GSO

LI

NiA

NiA

Ao Arbor
Procurements
(Only) Veri-
fird as not
af ‘ected
1-3-83
11.20 a.®.

L)

NA

NA

N/A

12-9-83 12-9-83 12-9-83 12-9-83 "12-9-83 12-9-83 12-9-83 12-9-83 12-9-83
6:10 p.m. 6:19 p.m. 6:20 p.m. 6:99 p.m. 6:20 p.m. 6:.2 p.m. 5:2) p.m. 6:22 p.m. A:21 p.m

1-20-8%

1-20-84

1-20-88

1-20-84

1-20-84

1-20-84

1-20-8%

12-13-83
Print
concept
¢ Sta-

1-20-84

Rev. 2
3-23 -84
D A Taggart

1
sl
\
\




S0P WORK WO.
PARTIAL RELTASE FOR
Q-RELATED WORK

ARCHITECTURAL DOC's

STONE & WEBSTER
CIVIL RELEASE

PARTIAL RFLEASE
FOR Q-RELATED
WORK CIVIL DOC's

STONE 4 WERSTER
18 C BELEASE

_rs¥-33

2-9-8%

11:25 s.»
® Statiom
59 (FopRC)

1-20-8%

2-9-8%

11:25 a.m
@ Station
S9 (FDDC)

FSHASIV ~
1-20-8%

117 a.m
@ Station
59 (FDDC)

e ————————

1-20-84

1-.20-8%

11:97 a.m
# Station
59 (FDDC)

PAGE 2

D A Taggart 4

PSw-35 FSe-36 | rse-3 FSW-38 | FSW-39 | FSu-No | PSW-AY
2-9-8% 1-20-84 2-B-84 1-20-88 1-20-8% 12-11-83
2:48 p.» 11:16 a.m 3:%8 p.m. S 11:15 a.m 11:18 a.m. 3:00 p.»
@ Station # Station ® Station @ Station @ Station Dug only
59 (FODC) 59 (FDDC) 59 (FpoDC) 59 (FDDC) 59 (FDDC) # Station
NOTE : Fab- L]
rication,
Inspection, 12-13-83
& related 9:15 a.m.
work in Dvg &
support of Spec's
Solls re- PEC Sta-
leaned via tions 14,
SWO FSW-38 48a,bad
& 55
1-20-8%
11:15 a.m
All via
work prin
& Status
Assess -
sent Prin
concept
@ Station
SN S S S S Sh— Y
1-20-84 1-20-8% 1-20-8% 1-19-8% 1-20-8% 1-20-8% 1-20-8%
o —— — +— —— -
2.-9-8% 1-0-8% 2-8.-8a 1-19.8% 1-20-84 1-20-84% 1-20-8%
2:48 p.m 11:96 a.m 348 p.» 9:80 a.m. 1:15 a.m. 11:18 a.m. 11:15 am
® Station # Ration # Station Sotls DCC @ Station @ Station
59 (FDDC) 59 (FDOC) 59 (FDDC) Stations 59 WNOTE: 59 (FDDC)
§.10,13.2% Fabrication,
& 68 Inspection,
& related
work in su-
pport of
Sotlls re-
leased via
WSO RSN, N | sworsw-3 | 0000 |
1-20-8% 1-20-8a 1-28.8% 1-28_-88 1-20.8% 1-24-B4 1-24-84
N ettt P Sa il Wi R ) - T s
Rev.2 a
3-23-8%



STOF WORK MO F36-33 F5u-38 FSW-35 FSW- 36 FSw-371 FSu-38 FSW-39 Fow-%0 FSw-41
PARTIAL BELEASE 2-9-80 1-20-80 2-9-8% 1-28-8% 2-8-88 (Sells G 1-20-8% 1-2%-84 1-20-B%
FOR O-RELATED 1125 a.o. 12: 2 p.m. 2:48 p.m. 12: 90 p.m. 308 pom, Series to 1.:32 p.m. 12:33 p.=. 12:35 o
WORK TAC DOC'a* @ Station @ Station ® Station @ Station @ Station support @ Station € Station
$9 (Foec) 59 (ropc) 59 (ropc) 59 (roec) 59 (Fpec) Civil Solls 59 (FopC) 59 (Fooc)
released
1-26-8%
@ 11:55 a.m.
STONE & WERSTER 1-26-88 1-26-8% 1-26-88 1-26-84 1-26-84 1-26-88 1-26-8% 1-26-88 1-26-8%
B ECTR™OAL
RELEA £
PARTIAL RELEASE 2-5-0% 1-26-3% 2-9-84 12688 2-8-84% 2-6-84 1-26 -84 1-26-84 1-26-8%
FOR O-RELATED 1:25 a.n. 2:% p.». 2:%8 p @ 2:M - 3:%8 p.m 1:20 p.m. 2:38 p.m. 2:39 poo. 2:12 p.m
WORE ELECTRICAL @ Station ® Statiom # Station @ Ststion @ Station Stations @ Station @ Station @ Statto
DOC's. 59 (FeRC) 59 (FORC) 59 _(roec) 59 _(7o0C) 59 (FpOC) 8 s 10 59 (FDDC) 39 (Fp0C) | 59 (FDDC-
STONE § WERSTER 2-8-80 2-8-8% 2-8-8% 2-8-9 2-8-8 2-8-88 2-8-8% 2-8-88 2-8-8%
MECHANICAL
SELEASE "
PARTIAL RELEASE 2-9-82 2-8-38 2-9-8% 2-8-m 2-8-8% 3-23-8% 2-8-8% 2-8-8% 2-8.8%
FOR Q-RELITED 11:25 a.m. 387 p.m. 2:4%8 p.w. 3:97 p.m. 31:88 p.@. 7:30 a.m. 3:88 p.m. 349 p.». 3:%5 p.»
WORE MECHANICAL @ Station @ Statiom @ Station @ Station @® Stationm # Stations @ Station # Station # Station
POC' e 59 (FoocC) 59 (FDOC) 59 (FoOC) 59 (mec) 59 (FDeC) 83w 59 (FORC) $9 (FoRC) 59 (FoRcC)
FINAL COMPLETE 2-3.8» 2-8-80 2-9-8% 2-8-0 2-8-88 Solls Pri- 2-8-8% 2-8-0% 2-8-8%
RELEASE 11:2% a.n. 34T pom. 2:48 p.» AT p.m. 3:08 p.-. mary re- 3188 p.» 18 p.m. 3:85 p.m.
lease
1-19-88
9:80 a.m.
*SOTE: G Series docusents were included # I & C Doc's, G-Doc were released
com junction as when the discipline was rrleased starting 1-26-84. " Rev. 2
3-2 80
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Midiand Proect PO Box 1963, Midiend, MI 48640 « (§17) 831-8680

February 23, 1984

Mr J J Harrison
Chief, Midland Section
Region III
Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137

MIDLAND ENERGY CENTER GWO 7020

NCR'S FROM THE FCR/FCN REVIEW FOR SWO'S

File: 0505.2 UFI: 03*05%06 Serial: CSC-7367
0460.3 Ti*10%02
0250 99%04

Per your request, attached is a summary of the NCR's {dentified as a result
of the recent FCR/FCN review.

/

¢c: JEKarr, CIO
RAWells, MPQAD
BHPeck, MEC
NIReichel, MEC
RJCook, NRC Site

"6“?6"5":v' 268



Te Dist~ibution (See below)

Faom DATaggart, Midland

Darte February 21, 1984

Susuecr MIDLAND ENERGY CENTER PROJECT - IDENTIFIED
NCR's FROM THE FCR/FCN REVIEW FOR SWO's

(o KJGill, Midland
PDMilano, Midland
S8MPalmer, Midland

Consumers
Power
Company

INTERNAL
CommesPONDENCE

DATA21-84 7§

Attached for your information please find a summary of the NCR's which were
‘dentified as a result of the recent FCR/FCN review. Should you have any
specific questions regarding these items please feel free to contact Pat

Milano.

DISTRIBUTION:

RAWells, Midland
DLQuamme, Midland
HPLeonard, Midland
JKMeisennheimer K Midland
WRELrd, PalUad18A

JLWood, Midland
GEParker, Midland
RCSember, Midland
NReichal, Midland
DPerry, Midland

ol gt



C-00913

C-00024

C-00933

C-00934

NCRs From FCR/FCN Review For SWOs

Diaciglino
Mechanical

I&C

Electrical

Electrical

(Replaced by NCR C-01012

C-0093% Electrical
S N YRSl L YL P
H AN122.77 iy
(HVAC)

Nonconformance

Penetrations drilled and rebar cut in
isclation valve pit wall and Turbine
Building wall w/o prior Project appro-
val, as required by Spec C-231.

Cor.trary to note on Drawing J-3150(Q)
lnstrument Support, 2LT-3976BB2, lo=-
cated 4" east of required location.
Tolerance was only 22"..

Wire number change to blue conductor
of cable OBB6601B proposed by FCN
E-5298. FCN was not clearly dis-
approved by Project Engineering and
thus, the disapproved change was
incorporated into Drawing E-500.
E-900 calls for wire tag now to be
"6". Drawing E-37 identifies wire
number as "SG1",

FCN E-5T744 revised sizes of terminal
boxes 2J1109 and 2J1110 from 30"x20"x8"
to 30"x30"x8". However, FCN not
attached to Drawing E-46 at time of
installation and thus, wrong box size
could be installed. NCR C-C1012 written
on the same problem which superceded
this NCR.

Drawing E-791 provides dimensicnal
plans for raceway supports. E-T4g
provides dimension sections for

raceway supports. "CR E-339 was not
incorporated into Drawings E-T48(Q),
Sheets 1 & 2. Dimensions on E-741(Q)
do not agree with E-748(Q) sht 1.
Proposed connection details on FCR-
E-639 for ET48, Sh. 2, were disapproved
Status of supports indeterminale.

FCR C«%3R yritten against detail 7/C
902 at one specific location. The FCR
was dispositioned to be a revision for
all locations. However, the FCR waas
not attached to Drawing C-902.



’o.

NCR Discipline

H=00134-22 Civil
(HVAC)

H=00135-22 Civil
~ (HVAC)

H=00175-2Z Civil
(HVAC)

H=00176-22 Civil
(HVAC)

™

LB R IR S LT Sy

Nonconformance

Same as H-00133-<ZZ but for different
hanger.

Same as H-00133-ZZ but for different
hanger.

FCN 6923 never incorporated into
Drawing C-953(Q) as so stated in dis-
position.

FCN C-878 never incorporated into
Drawing C-935(Q) as so stated in
dispesition. .
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Enclosure 1 also describes (1) a recent Region !II organizational change in
which the Midland Section ¢f the Office of Special Cases is transferred to
the Division of Project and Resident Programs, and (2) increases recently
completed and in progress for NRC inspection resources for the Midland Plant.

Darrell G, Eisenhut, Director
Division of Licensing

Enclosure:
C. Norelius memo dated 4/9/84
cc: SECY (2)

OPE

0GC

EDO

Parties to the Proceeding
Bechhoefer, ASLB

P. Cowan, ASLB

. Harbour, ASLB

Koh1, ASLAB

. Buck, ASLAB

. Moore, ASLAB
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Docket Nos:
and

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

Darrell G. Eisenhut, Director
Division of Licensing, NRR

BOARD NOTIFICATION ON ALLEGATICON REGARDING
CONVERSATION CVERHEARD DURING MIDLAND HEARING
(BN 84-058)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Coomission for information.
This information is applicable only to the Midland Plant, Units 1 and 2. The
appropriate Boards and parties are being informed by copy of this memorandum,

An affidavit regarding a conversation overheard during the Midland OM-OL
hearing has been received and reviewed by the NRC. This matter relates to
the conduct of the proceeding and could be material and relevant to quality
assurance/quality cnntrol issues before the Board. Consistent with the pro-
cedures of the Commission's Policy Statement of August 5, 1983, regarding
Investigations and Adjudicatory Proceedings (48 FR 36358, August 10, 1983),
the staff has determined that Enclosures 1 through 4 should be provided only
to the Commission for their in camera consideration., We are providing for
the use of the Commissioners one complete copy, showing no deletions, of
Enclosures 1 througn 4. We are alsc providing an additional copy of these
enclosures for the Commissioners, and copies for the presiding Atomic Safety
& Licensing Board and the parties, from which the name of the alleger and
associated identifying information have been removed in accordance with the
alleger's request for confidentiality.

Enclosure 1 is one of six affidavits on the Midland Plant provided N

June 29, 1982, under coverletter (Enclosure 2) by Ms, Billie P, Garde of
the Government Accountability Project. It presents fraaments of a conver-
sation overheard between two attorneys for Consumers Power Company, an NRC
attorney and a staff witness outside the hearing room prior to the witness's
testimony on October 15, 1981. The witness's testimony addressed an item of
noncompliance in Region IIl's Inspection Report 50-329/80-32; 50-330/80-33
regarding a log (known as t
reflecting FSAR requirements an
form used in the applicant's re

np

rat

o b | "\
) 's log
d a section (Block 8) of the quality control

of interfacing design documents

-review of the FSAR.




Darreil G. Eisenhut -2-

Enclosure 1 was reviewed by the NRC's Office of Inspector and Auditor
(Enclosures 3 and 4). The review found no evidence of misconduct nor of an
ethical transgression on the part of the NRC attorney. The review also
found no evidence of an overt act necessary to establish a conspiracy

to hide information from the Licensing Board or other hearing parties.
Therefore, the matter is closed.

This Board Notification supplements the discussion of this allegation as
provided to the Board and parties by RIII Inspection Report 50-329/84-03,0SC);
50-330/84-03(0SC) under R, F. Warnick's coverletter dated February 15, 1984,

Original signed by
Robart A, Purple

4
/4f Darrell G. Eisenhut, Director
Division of Licensing
0ffice of Nuclear Reactor Regulation

Enciosures:

(1) Affidavit

(2) B. Garde coverletter, 6/29/82

(3) R, Smith memorandum, 4/19/83

(4) G. Messenger memorandum,
1/30/84

cc: OPE
NGC
EDO
SECY (2)
Parties to the Proceeding
C. Bechhoefer, ASLB
F. P, Cowan, ASLB

J. Harbour, ASLB
C.Koh1, AsLAB

J.Buck, ASLAB
T.Moore, ASLAB

*NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE

OL:LB #4 DL:LB #4 OELD RIII AD:L:DL DIR:0IA
*DHood/hmc *EAdensam  *ECristenbury  *RWarnick *TNovak *EMessenger
3/20/84 3/20/84 ‘ 3/20/84 3/28/84 3/22/84

]
BNC Dy DA
RSt > j isenhut
3/1/84



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

April 3, 1984

Fraat

O™, OL

Docket Nos: -329
30 OM, OL

50-3
and 50-3

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Rernthal

FROM: Darrell G. Eisenhut, Director
Divicion of Licensing, MRR

SUBJECT: BOARD NOTIFICATION ON ALLEGATION REGARDING
CONVERSATIOM OVERHEARD DURING MIDLAND HEARING
(BN 84-058)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Commission for 1nformat*on.
This information is applicable only to the Midland Plant, Units 1 and 2. The
appropriate Boards and parties are being informed by copy of this memorandum.

An affidavit regarding a conversation overheard during the Midiand OM-OL
hearing has been received and reviewed by the NRC. This matter relates to
the conduct of the proceeding and could be material and relevant to quality
ssurance/quality control issues before the Board. C(Consistent with the pro-
cedures of the Commission's Policy Statement of August 5, 1983, regarding
Investigations and Adjudicatory Proceedings (48 FR 36358, August 10, 1983),
the staff has determined that Enclosures 1 throuah 4 should be orovidod only
to the Commission for their in camera consideration. We are providing for
the use of the Commissioners one complete copy, showing nu deletions, of
Enclosures 1 through 4, We are also providing an additional copy of these
enclosures for the Commissioners, and copies for the presiding Atomic Safety
& Licensing Board and the parties, from which the name of the alleger and
associated identifying information have been removed in accord~~ce with the
alleger's request for confidentiality.

Enclosure 1 is one of six affidavits on the Midland Plant provided MPC
June 29, 1982, under coverletter (Enclosure 2) by Ms. Billie P. Garde of
the Government Accountability Project. It presents fragments of a conver-

sation overheard between two attorneys for Consumers Power Company, an NRC
attorney and a staff witness outside the hearing room prior to the witness's
testimony on October 15, 1981. The witness's testimony addressed an item of
noncompliance in Region ITI's Inspection Report 50-329/80-32; 50-330/80-33
reqarding a log (known as "Patty's log") of interfacing design documents
reflecting FSAR requirements and a section (Blo

X
-
form used in the applicant's re-review of the FSAR

|

8) of the quality contro




Enclosure 1 was reviewed by the NRC's Office of Inspector and Auditor
(Enclosures 3 and 4). The review found no evidence of misconduct nor of an
ethical transgression on the part of the NRC attorney. The review also
found no evidence of an overt act necessary to establish a conspiracy

to hide information from the Licensing Board or other hearing parties.
Therefore, the matter is closed.

This Board Notification supplements the discussion of this allegation as
provided to the Board and parties by RIII Inspection Report 50-329/84-03(0SC);
50-330/84-03(0SC) under R. F. Warnick's coverletter dated February 15, 1984,

Darrell G. Eisenhut, Director
Division of Licensing
0ffice of Nuclear Reactor Regulation

Enclosures:

(1) Affidavit

(2) B. Garde coverletter, 6/29/82

(3) R. Smith memorandum, 4/19/83

(4) G. Messenger memorandum,
1/30/84

cc: OPE
0GC
EDO
SECY (2)
Parties to the Proceeding
C. Bechhoefer, ASLB
F. P. Cowan, ASLB
J. Harbour, ASLB
C.Kohl, ASLAB
J.Buck, ASLAB
T.Moore, ASLAB



DISTRIBUTION LIST FOR BOARD NOTIFICATION

Midland Units 1&2,
Docket Nos. 50-329/330

Charies Bechhoefer, Esg.
Ms. Lynne Bernabei
James E. Brunner, Esq.
Dr. John H. Buck

Mr. Ronald C. Callen
Gerald Charnoff, Esq.
Myron M. Cherry, P.C.
Or. Frederick P. Cowan
Barton Z. Cowan, Esg.
T. J. Creswell

Gary J. Edles, Esq.
Steve J. Galder, P.E.
Dr. Jerry Harbour
Samuel A. Haubold, Esq.
Mr. Wayne Hearn

Dr. W. Reed Johnson

Mr. James R. Kates
Frank J. Kelley, Esq.
Christine N. Kohl, Esq.
Dr. J. Venn Leeds, Jr.
Mr. Howard A. Levin
Steven Lewis, Esq.

Or. Emmeth A. Luebke
Mr. Wendell H. Marshall
Marshall E. Miller, Esq.
Michael [. Miller, Esq.
Thomas S. Moore, Esq.
William C. Potter, Jr.
Mr. Paul Rau

Harold F. Reis, Esg.
Ms. Mary Sinclair

Ms. Barbara Stamiris
Frederick C. Williams, Esq.

Atomic Safety and Licensing
Board Panel

Atomic Safety and Licensing
Appeal Panel

Docketing and Service Section

Document Management Branch

ol

ACRS Members

Dr.
Mr.
Dr.
Mr.
Mr.,
o
Dr.
Dr.
Mr.
Dr.
Dr.
Mr.
Dr.
Dr.
Dr.
Mr.

Robert C. Axtmann
Myer Bender

Max W. Carbon
Jesse C. Ebersole
Harold Etherington
William Kerr
Harold W. Lewis
J. Carson Mark
William M. Mathis
Dade W. Moeller
Milton S. Plesset
Jeremiah J. Ray
David QOkrent

Paul C. Shewmon
Chester P. Siess
David A. Ward



MIDLAND (For BNs)

Mr, J. W, Cook

Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc:

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Ms. Julie Morrison
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, Michigan 48909

U.S. Nuclear Regulatory Commission
Pesident Inspector's Office

Route 7

Midland, Michigan 48640

Mr. Paul A, Perry, Secretary
Consumers ower Company

212 W, Michigan Avenue
Jackson, Michigan 49201

Mr, Walt Apley

c¢/o Mr. Max Clausen

Battelle Pacific North West Labs
SIGMA IV Building

Battelle Blvd.

Richland, Washington 99352

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

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 Proiect
Institute for Policy Studies
1901 Oue Street, N.W.
Washington, D. C. 20009

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

White Oak

Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Desian Engineering

Energy Technologv Engineering Center
P. 0. Box 1449

Canoga Park, California 91304
Mr~. Neil Gehring

11.S. Corps of Engineers

NCEED - T

7th Floor

477 Michigan Avenue

Netroit, Michigan 48226



Mr. J. W. Cook

cc:

Mr. 1. Charak, Manager

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

ATTN: Clyde Herrick

Franklin Research Center

20th & Race Streets

Philadelphia, Pennsylvania 19103

Mr. Patrick Bassett

Energy Division

Norwest Bank Minneapolis, N.A.
8th and Marguette
Minneapolis, Minnesota 55479



TR _ B F A N, s
AFFIDAVIT
Un October 15, 1981, outside the Atomic Safety and Licensing

Foard Soils Hearing ( OM S0-3I29 and om S0-S30) in the lobby of

the Midland County Courthouse, I overheard a dJdiscussion between
M, Miller and Ms. E)l oom (Consu%ers Fower Attorneys), Mr.
William Faton ( NRC Attorney) and Bf. Lansmann (NRC witness).
This was immediately pricr to Mr. Lansmann’s testimony. Other
people were als%hﬁ;esent, however, I did not recognize them. I,

was seated with my back to the group about ten feet away.

Although I was unable to hear the entire conversation, 1 was able

to talre notes unnoticed.

« —

—

The statement "we're not going to mention that" caught ﬁy

attention and I began to take rnotes as follows:

"....109 lacking "....not happy with the log as recently as
Octcber S, &, and 7th... don’'t mention that some were not
happy....don’t mention....back-logging the loQeese 80;2
document....December, 1980 they were happy with the log...

‘non-compliance..."

—

Lansmann, Eloom ahd Miller begén listing "four items of
ron-compliance"..."there were the two viclations, one was
.anSNered between January and February, one was closeq in the
May inspection.....Eloom and Miller said "“Say very little
when you get up there"....Other five...Lansmann said "1
don’*t know-=-could be biq“...;“desiqn defects.... : Lansman

then said, “"confidence level-assessment tool...Elockade 2" (

1 later discovered that they had actually said * Elock 8




.
Y o a - . »
.
- - . -

too”)..."Audit discovered...” Mr. Lansmann said “"Ambigious
procedures®™... ‘Ms. Bloom_  (CPco attorney)interrupted and

said, "Don’'t. use: "ambigious’' ~-use ‘unclear or already

.complicated”.... ﬁay item of non-compliance”.

ﬂ?:;impression was that thc'qroug was very concerned or worried
that the information &about the 6£her design defects not be
brought out or offered by Mr. Lansmann during his testimony.
Mr. HMiller andzgga Bloom cautioned Mr. Lansmann to say very,

little while testifying. Mr. Paton was present throughout the

entire conversation.

1 have read the above 2 page affidavit and it is true,

accurate and complete to the best of my knowledge and belief.

LR *

B




1 am sharing my affidavit on problems at the

|

Midland Nuclear Plant with the LONE TREE COUNCIL on the

erxpress condition that they will not wuse any parts

thereot for any purpose without my prior consent.

h35Y

omm%»«, 1€, 152

et ourt ere/s>

* NAME AND IDENTIFYING INFORMATION DELETED,j,ﬂ
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UNITED STATES

NUCLEAR REGULATORY COMMISSICN
WASHINGTON, D. C. 20655

Apcil 19, 1983

MEMORANDUM FOR: James J. Cummings, Director
Office of Inspector and Auditor

THRU: Hollis Bowers, A/D for Investig ns
FROM: Ronald M. Smith, Investigator A
Office of Inspector and Audito
SUBJECT: REVIEW OF ALLEGATION
After reading the * affidavit provided to this office by
Mr. Fitzgerald, I concluded that if there were wrongdoing associated with the
bits of conversation recorded by - and included in * affidavit,

it would have to be in the form of a “conspiracy" to hide information from the
ASLB and/or from other interested parties, i.e., intervenors. (I think it

appropriate to note here that * affidavit was executed June 16,
1982, but concerned events which allegedly occurred some eight months
previous. There is no indication as to why * delayed * reporting

of this allegation.)

| also reviewed the pertinent portions of the transcript for the referenced
October 15, 1981, hearing in an effort to try and identify any discourse(s)
which appeared to coincide with the "bits" of information provided by

* . I could find no such discourse(s) - particularly involving
Mr. Paton (ELD attorney on the case). Thus I could find no evidence of an
“gvert act" as would be required to establish the “conspiracy" referenced
above.

With the failure to find evidence of misconduct on the part of Mr. Paton, I
was left with the possibility of an ethical transgression on the part of

Mr. Paton, at least tn the extent of an "appearance of evil" if he was in fact
privy to a conversation which could be construed as an effort to “"coach" the
testimony of a Government witness (Dr. Landsman). In pursuit of this issue, I
spoke to Mr. Paton on April 6, 1983. In sum he acknowledged that he was the
NRC attorney assigned to the case. He noted that it is his normal practice to
permit licensees and intervenors to talk to his witnesses in the interest of
getting all of the relevant information out into the open. However, it is
also his practice, as a general proposition, to be present - as the NRC's
attorney - during such conversations.

Mr. Paton further stated that he has read the * affidavit but does not
recall the alleged conversation as having taken place. He did know that had
such a conversation (involving the coaching of a witmess) been attempted, he
would not have permitted the conversation to continue. Mr. Paton stated as
his primary reason for this position the fact that no case was worth taking
the risk of losing his license to practice law (he is admitted before the

File 83-41

SNV



* NAME AND IDENTIFYING INFORMATION DELETEQD(

Maryland and D.C. bars and before the United St~tes Supreme Court). Without
his license he could no longer work and support his family.

Finally, I would note that the allegation was rather nonspecific in nature,
To be sure bits of language, out cf context, and a setting were provided where
suspicions could be raised. However, because no further details were
provided, e.g., how this alleged conversation resulted in bad conduct, it
really is of no practical use. That fact coupled with the fact that I can
find no objective proof of conduct and my belief that Mr. Paton was truthful
in his responses to me leads me to the conclusion that there is no substantive
matter to pursue. It is unfortunate that Ms. Garde (GAP) in forwarding

4 affidavit to Mr. Keppler did not provide anything ciarifying
and/or expanding on the inferred allegation contained in *
affidavit, particularly in 1ight or her assertion that each affidavit had been
reviewed "point-by-point." I therefore conclude there is nothing else to
provide.

Based on the above, at this time there appear to be no viable leads to pursue
and accordingly I recammend that this matter be closed without further action.

Il
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHING TON, D. C. 20555

January 30, 1984

ject

MEMQRANDUM . John Harrison, Chief, Midland Pro
Office of Special Cases, Region I
\_ék d// %—1
GeorgeH. Z%Sa?”"“';7ﬂ$t7ﬁ” DArector
Office of Inspector”and nd«*‘or

v
r
.

r
\
i

AFFIDAVIT OF

ffice of Inspector and Audito
‘fwdavﬂks which had been sub
(h?g) hv ":xiie Pirne
ity ProJEP'
w:thwn .he purview of 1n»es’

OIA reviewed idavit of *

but concerne ts which allegedly occur

] » of the transcript
unable to fi

he su" 8” matter w
‘3;‘:




UNITED STATES .
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

March 20, 1984

MEMORANDUM FOR: Thomas Novak, Assistant Director for Licensing

FROM: Darrell G. Eisenhut, Director
Division of Licensing

SUBJECT: BOARD NOTIFICATION - ALLEGATION REGARDING CONVERSATION
ON MIDLAND OM-OL HEARING

The attached memorandum Darl S. Hood to D. G. Eisenhut dated March 13, 1984,
provides additional new information on a Midland allegation. R. Stark

has contacted J. Scinto and E. Christenbury on this BN and they find it

an acceptable BN candidate. Since Midland is currently before the Commission,

please prepare a Board Notification to the Commissioners with copies
to the Midland ASLB.

This Board Notification should be for my signature and should be BN-84-058.

‘Darre11 G. Ei‘enhut, Director
Division of Licensing

Enclosure:
As Stated



Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine /
Commissioner Bernthal /

FROM: Darrell G. Eisenhut, Director
Division of Licensing, NRR

SUBJECT: BOARD MOTIFICATION ON ALLEGATION REGARD
CONVERSATION OVERHEARD DURING MTDLAND
(PN 24-058)

In accordance witn *he NRC srocedures for Roard Motifications, the following
information is being proviled directly to the ission for information.
This information is applicable only to the Midland Plant, Urits 1 and 2. The
appropriate Boards and parties are being infbrmed by copy of this memorandum.

An affidavit regarding a conversation overheard during the Midland OM-OL
hearino has been received and reviewed Py the NRC. This matter relates to
the conduct of the proceeding and could be material and relevant to quality
assurance/quality control issues before the Board. We are providing for the
use of the Commissioners one complete copy, showing no deletions, of Enclo-
sures 1 through 4, We are also providing an additional copy of these enclo-
sures for the Commissioners, and copies for the presiding Atomic Safetv &
Licensing Board and the parties, from which the name of the alleger and
associated identifying information have been removed in accordance with the
alleger's request for confidentiality.

Enclosure 1 is one of six affidavits on the Midland Plant provided MNPC

June 29, 1982, under coverlgtter (Enclosure ?2) bv Ms, Billie P. Garde of

the Government Accountabilyty Project. It presents fraaments of a conver-
sation overheard between two attorneys for Consumers Power Company, an NRC
attorney and a staff witness outside the hearing room prior to the witness's
testimony on October 15,/1981. The witness's testimony addressed an item of
noncompliance in Region/ITI's Inspection Report 50-329/80-37; 50-330/80-33
regarding a log (known as "Patty's log") of interfacing design documents
reflecting FSAR requirements and a section (Block 8) of the quality control
form used in the appliﬁant‘s re-review of the FSAR,

Enclosure 1 was reviewed by the NRC's Office of Inspector and Auditor
(Enclosures 3 and 4). The review found no evidence of misconduct nor of an
ethical transgression on the part of the NRC attorney. The review 3lso
found no evidence of an overt act necessary to establish a conspiracy

to hide information from the Licensing Board or other hearina parties.
Therefore, the matter is closed.



Darrell G. Eisenhut -2 -

This Board Notification supplements the discussion of Ahis allegation as
provided to the Board and parties by RIII Inspection/Report 50-329/84-03(0SC);
50-330/84-03(0SC) under R, F. Warnick's coverlettep/dated February 15, 1984,

DarrelY G. Fisenhut, Director
Divisfon of Licensina
0ffife of Nuclear Reactor Regulation

Enclosures:
(1) Affidavit
(2) B. Garde coverletter, 6/29/82
(3) R. Smith memorandum, 4/19/83
(4) G. Messenger memorandum,
1/30/84

cc: OPE
0GC
EDO
SECY (2)
Parties to the Proceeding
C. Bechhoefer, ASLB
F. P. Cowan, ASLB d
J. Harbour, ASLB /

/,
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Nocument Name:
RN TO COMMISSIONERS - MIDLAND

Pequestor's ID:
HELEN

Author's Name:
DHeod /hme

Document Comments:
BN on Allegation re: Con overheard during hearing - BN# ~ - = °

PLEASE KEEP THIS SHEET WITH PACKAGE
D. Hood - Concur }
f—Adepsam—=COncur

. Cristenbury - Concur
. Warnick - Concur

. Novak - Concur

. Cwuu;ugs - Concur 1
J 1. —BrEisenhit —toncir & S1gn

8. Helen - Corrections & Dispatch
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02/27/84

MIDLAMD BOARD NOTIFICATIONS

Followup Action Fst.
Subiect Pequired? Office

Potential Indications of Inadequate Nuality Yes “, RITI
ssurance Performance in Soils Remedial Areas.
, 2 /
05/04 /82 SALP Report on Midland Plant for Period July 1, Yes , - RITI
1980, to June 30, 1981

08/09/8: Accident Sequence Precursor Program Report No, (See Midland
MM-0L. transcript
N3/28-30/83)

Welds in Main Control Panels. [TE Info. MNetice Followed up by
82.-341 82-90A (which is
still open)
Welds in Main Control Panels. [Rev. 1 to IE Info. Yes =/ . But no
Not. 82-34 response was
required to Info.
Notice 82-34 Rev. 1.

Semiscale Test Results. [Feed and Bleed Fxp.! Followed up by BNs
82-107 and R3-27
which are closed.

Na/16/82 Zack Part ?1 Report on Welder Record Discrep- Followed up by BN
ancies. 83-79, Mso related
to BNs 87-126 and
b

831

1/ . . : . ey
Mav have been resolved at OM-OL hearinag. If so, citing transcript pages and hearing exhihits would be
appropriate basis for close-out BN,
Need to determine what action or respon<e was taken by licensee and any associated NRC rcview.




No.

82-98

82-105

R2-105A
82-107

82-115

82-117
reissued

82-122
R2-1227A

87-123

82-1?25
82-125A

MINDLAND BOARD NOTIFTCATTONS

-? -

Date Subiect

09/28/82 NC Requzlification Program.

11/24/82 Alleaed Desiqn Deficiency. [Improper evaluation
of Class 1 piping due to support loads from pipe
clamps.

09/29/83 NRC Evaluation for BN 82-105,

11/10/82 Semiscale Test Results. [Closes BN 82-93]

11/08/82 Improper Cables. TPNO-T117-82-121]

11/17/82 Welding-Related Allegations at San Onofre ?2/3

11/30/82 and Midland 1/2.

12/17/82? UUSGS Position on the Charleston Earthauake. Sent

12/30/8? but N/A to Midland.

01/11/83 USGS Open File Report on "Probabilistic Fstimates
of Maximum Acceleration and Velocity in Rock in
the U.S."

12/14/8? ACRS Fvaluation of PUR Flow Blockage. [Followup

to BN R?2-711

02/27/84

Date:
Followup Action
Required? Office

Est.
Schedule

Yes l/. Also cite RITI
NRC's 10/06/83 Orde, .

No. Closed by BN
R?7-105A,

No.

No. See also BN
83-77.

Yes RITI
Yes RITI

Mo. (Sent for info.
only)

No. [Sent for info.
only)

Followup 1s by SSER
183, Section 6.3.4.1
and Licensing Con-
dition 11, Section
1.9. ACRS condition
for full power,



No.

82-126

83-02

83-13

83-14

83-16

83-17

83-21

83-71R

83-21C

MIDLAND ROARD NOTIFICATTIONS (Con't)

o 3 -

Date Subiect

12/07/82 Notification of Work Stoppaae on HVAC Melding and
Maior Reduction in Nther Safety-Related Work,

01/G7/83 Apparent Deficiencies in Midland-Ross "Superstrut”
Material used for Class IE Cable Tray and Conduit
Support.

02/17/83 FGRG Draft Report on the Identification * Ranking
of Nuciear Plant Structure<, Systems and Compon-
ents. :

02/19/83 Follow-up Information on Apparent Neficiencies in
Midland-Ross "Superstrut” Material. [Closes
RN 83-02 for Midland Plant]

02/18/83 Notification of Violation and Proposed Imposition
of Civil Penalties. [Supplements BN 82-1761
FA 83-3

02/18/83 Allegations Pelative to llnresolved Safety Issue
A-17.

02/18/83 B&W Natural Circulation.
03/16/83 B&W Matural Circulation.
05/24/83 Followup Evaluation and Pesclution to Board

Notification 83-21.

Date

02/27/84

Action
Nffice

Followup

Required

Est.
Schedule

Yes 1/ RITI

Followed up by BN
83-14 which is
closed.

Followed up by BNs
83-17, 44, 57, 105;
and R4-011,

No
Yes Y/ RITI

Follnwed up by BNs
83-44, 57, 105 and
RN 84-011. Closed.

Followed up by BN

83-21C. Closed.
Followed up by BN
83-21C. Closed.
No.



Date

MIDLAND BNARD NOTIFICATIONS (Con't)

& I

Subject

Date: 02/27/84

Action Fst.

Followup
Oftfice Schedule

Required

03/03/83

03/04/83

03/22/83
03/24/83

04/12/83

04/04/83

04/04 /83

07/12/83

05/04/83

Failure of Reactor Trip BRreakers to Open in Trip
Signal. (Salem 1 ATWS event).

Additional RELAP-5 Calculation for Semiscale
S-SR-2 Test. [Closes BN 82-93 and 82-107]

Failure of GE AK-2 Reactor Trip Breakers,

Notification of Constructiorn Fvaluation hv
Management Analvsis Company.

A'1 PUR BRRMW Analysis of Cooldown Thermal Stress.

Staff Position Regarding Unresolved Safety Issue
A-17. TFollowup on BN 83-171

Need for Papid Primarv Svstem Depressurization
Capability in PWRs. [Midland excluded from
problem]

Need for Rapid Primary System DNepressurization
Capahility in PURs. TMidland excluded from
problem]

Differing Professional Cpinion Peoarding Systems
Interaction and Safety Classification. [Followup
on BN 83-17 and 83-44

2-’Licen«se»e's response to Generic Letter 83-28 due N4/01/84,

fpen. (Also See RN NRR n4/1/84 3/

83-38.)

No.

0a/1/84 3/

No.

Open _ NRR (B.
Sheron)

Followed up by BNs
B83-57 & -105 and
R84-011. Closed

Followed up by BN
83-116 which is

open.

Followup will be BN
83-116 which is open.

Closed by BN 83-105
and 84-011,




Mo.

83-70

83-79

83-107

83-105

R3-106

23-109

83-110

MIDLAND BOARD NOTIFICATIONS (Con't)

B -
Followup
___Date Subject Required
05/24/83 Violation of Hold Tag During Remedial linder- Yes Y
pinning Construction.
06/09/83 Zack Report on Welder Record Discrepancies. No.
[Followup on BN 82-94]
07/22/83 GAP Review of NRC's Investigation Recarding Yes.
Welding Allegations. [¥ent alleqations, BN 82-1171
07/26/83 Resolution of Differina Professional Opinion on No. (Also ralated
uUsl A-17. to BN 84-011,
closed).
07/29/83 New Information Relating to Soils Remedial Work,
[08/19/83 Welding and the NDow Contract. Y
Corrections] A. Stop work on SWPS drilling Yes-T/
B. S&AH HWeekly Report No. 41 items Yes —
C. NRC authorizes resumption of HVAC welding No. Reported by BN
R3-106 correction
08/19/83.
D. Weldina rod withdrawal slip changes No.
E. Dow's contract decision SSER 3 open item 21,
07/27/83 Concerns of Dr. Landsman regarding the structural Followed up by RBNs
aspects of the Midland Diesel Generator Building. 83-142, 153, 165,
165A, 185, and
84-010, Open.
08/26/83 PORV Reports (Status) [Followup or RN 83-47] No. (Followup will

be per BN 83-116)

Date:

02/27/84

Action
Office

Est.
Schedule

RITI

RITI

RITI
RITI

NRR
NRR

1985

3/84



Date: 02/27/84

MIDLAND BOARD NOTIFICATIONS (Con't)

- -
Followup Action Est.
No. NDate Subjiect Required Office Scheduie
83-116 08/12/83 Midland Steam Generator Tube Rupture (SGTR) Yes. SSER #3, NRP.
Analysis. [Related to BN 83-47; SSER open iteml. Npen item (18),
83-11#2 0R/25/83 IE Bulletins R83-06 & 83-07 (Materials Supplied
bv Tube-Line Inc. and by Ray-Miller Inc. 2/
A. Tube-Line Inc. (T1E Bulletin 23-06) Yes RITI Licensee's
response to
1EB 83-06
to he com-
pleted
2/ 3/16/84.
R. Ray-Miller Inc. (IF Bulletin 83-07) Yes — RITI Licensee's
response to
1ER 83-07
due 3/22/84,
f3-178A 10/06/83 Draft Test Report on Nualification Test Program Yes. NRR
of Class IF Solenoid Valves. [ASCOH Solenoid
Valves]
83-147 09/22/83 Schedule for Completion of Re-Review of Midland Followed up by BN
Deisel Generator Building [Supplements BN 83-109 84-010 which is
open.
83-153 10/11/83 Supplementary Notification Regardina Dr. Landsman's Yes. NRR 3/84
Concerns for the Midland Diesel Generator Building.
[Supplements BN £3-109 and 83-1421
83-156 10/24/83 Midland Stop Work Order on "0" Soil Drilling. . Yes / RITI

IDrill inte Aux. Bldg. strongback]




Date:

02/27/84

No.

B3-160
&A3-160A

83-162

83-165

83-165A

83-167

83-174

83-181

f3-185

MIDLAND BOARD NOTiFICATIONS (Con't)

iy
Followup
Date Subiect Required
10/21/83 New (and Supplemental) Information Concerning Trans- Yes
11/17/83 america Delaval (TN!) Emergencyv Diesel Generators.
10/28/83 Stop Work on Bahcock and Wilcox's Pipe Hanger and Yes Y
Snubher Activities.
10/26/82 Transmittal of Report on Re-Review of the Midland Yes.
Niesel Generator Building. [Followup on BN 83-109,
83-142 and 83-1531
11/23/83 Corrections to Report on Re-Review of the Midland No. (Followup will
NDiesel Generator Buildina. be to BN 83-165)
10/28/83 MNine Stop Work Orders Due to Desian Document Control Yes,
Problems.
11/21/83 Midland Auxiliary Ruidling Underpinning. Yes.
11/21/83 Stop Work Order on Proiect Ouality Control Instruc- Yes,
tions Regarding Flectrical Instrumentation Support
Welds.,
17/07/83 Supplement Comments on Diesel Generator Building Yes.

[J. Matra Notes, TERA Report; supplements
BN 83-165)

Action Est.
foice Schedule
NRR See BN
84-004
RITT (Combine
with BN on
release of
R&W SWO per
RN R3-167)
NRR 3/84
RITI See BN
84-023
RITI
(with NRR
support)
RITT
NRR 3/84



No.

84-004

84-007

R4-010

84-011

R4-013

84-018

84-019

84-020
84-021

Date

01/05/84

01/12/84

01/17/84

01/18/84

N1/24/C4

01/27/64

02/02/84

02/13/84
0?2/13/84

MIDLAND BOARD MOTIFICATIONS (Con't)

- N -

Subiect

Environmental Oualification Briefing of Chairman
by Sandia.

Fnvironmental Oualification: Commission Meeting
with Sandia & NRC Staff on 01/06/84,

Supplemental Board Notification Regarding Midland
Diesel Generator Ruilding. [Followup on BN 83-1851

MRC use of Terms “Important to Safety" & "Safety
Related".

Supplemental Information on TDI Emergency Diesel
Generators.

Failure Experience of TDI Diesel Engines as l'sed
in Marine Service.

(1) Liftine of Soils Remedial Stop Work Order

(?2) Potential 50.55(e) involving Differential
Settlement of Diesel Pedestals and Diesel
Ruilding.

(3) Crack Monitorina

lMtem 1 is partial followup to RM 83-167]

Report of meeting with TDT Owners Group.

Staff Inspection Reports on TD! for inspections
conducted from 03/79 to 07/83.

Date: 07/27/84
Followup Action Fst.
Required Office Schedule
Yes. NRR See BN
84-007
Yes. NRR See BN
84-032?
Yes. NRR 3/84
Mo.
Yes. NRR See BN
84-018
Yes. NRR See BN
84-20421
(1) No. See BN
83-167
(?2) Yes. RITT =2
(with NRR
support)
(3) (May need to be

Yes.

Yes.

addressed by

followup to

BNs 83-174 and

-165)
NRR
NRR



No.

84-023

84-03?

MIDLAND sOARD NOTIFICATIONS (Con't)

o O
Followup
Date Subiect Required
02/14/84 Interim Status on Nine Stop Work Orders. Yes.
[Tnterim followup on BN 83-1671,
02/13/84 Additional Information on Fnvironmental Oualifi- Yes.

cation. [Puaments BN 84-004 & -0071,

Date: 02/27/84

Action Fst.

Office Schedule
RIII 3/84

NRR



02/27/84

VERBAL BNARD NOTIFICATIONS

Transcript Followup Action Est.
Statement Required Office Schedule

Date Reported Ry Page

04/27/83 RIIT Staf Two cracks in Service Water Pump Structure Yes RITI

had reached alert limit. Licensee investiga-
ting.

While shallow probina near SWPS, licensee
drilled throuagh a safety related electrical
duct bank.

04/27/83

Load test on underpinning Pier W-11 is incon-
clusive. Skin friction problem. Load cells
fail to function properly.

04/27/83

NRR PM 22677 - Breakdown in Licensee's crack monitorina pro- Completed

22678 qram. [see BN 84-019 for followup] BN 84-019
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MEETING SUMMARY DISTRIBUTICN

- Docket No(s): 50-329/50-330 OM, OL
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PRC System
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Attorney, 0ELD
E. Adensam
Project Manager D. Hood
Licensing Assistant M. ouncan

NRC PARTICIPANTS

becc: Applicant & Service List



Docket MNos.: -329
3

K
v

50
and 50~

APPLICANT: Consurers Power Company
FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUMMARY OF MARCH 16-19, 1962 MEETING AND AUDIT ON SOILS
REMEDIAL ACTIUNS

Un March 16-19, 1982, the NRC Staff and ‘ts consultants met ‘n Ann Arbor,
‘chigan with Consumers Power Company, Bechtel and their consuitants to

discuss and audit preparations for proposed underpinnina of the Service

water Pump Structure (SKPS). The meeting also reviewed the status of reped’al

plans for other seismic Category I structures (auxiliary buflding, diesel

generator building, and borated water storage tank foundations) on plant 11,

Enclosure 1 is a listing of design ‘ssues that were to be aud’ted for the
SWPS by the NRC's Hydraulic and Geotechnical Eng’neerin~ Branch. Enclosure )
was provided at the start of the audit on March 16,1982,

Enclosure 2 s a summary of this meeting and audit.

/s/

" e /

varl hood, Project Manager
Licensing Branch ko. 4

ODivisfon of Licensina

Enclosure:
As stated

cc: See next




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

FEB 22 1234

- Docket Nos.: 50-329
and 50-330 OM,0L

APPLICANT: Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUMMARY OF MARCH 16-19, 1982 MEETING AND AUDIT ON SOILS
REMEDIAL ACTIONS

On March 1679, 1982, the NRC Staff and ‘ts consultants met ‘n Ann Arbor,
Michigan with Consumers Power Company, Bechtel and their consultants to
discuss and audit preparations for proposed underpinning of the Service

Water Pump Structure (SWPS). The meeting also reviewed the status of remed?al
plans for other se‘smic Category I structures (auxiliary building, diesel
generator building, and borated water storage tank foundations) on plant fi11.

Enclosure 1 is a 1isting of design ‘ssues that « re to be audited for the
SWPS by the NRC's Hydraulic and Geotechnical Engineering Branch. Enclosure !
was provided at the start of the audit on March 16,1982.

Enclosure 2 {s a summary of this meeting and audit.

-

—/’Tﬁﬁlﬂ&)d'; Project Manager
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated

cc: See next page



MIDLAND

Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael I, Miller, Esqg.
Ronald G. Zamarin, Esgq.
Alan S, Farnell, Esq.
Isham, Lincoln & Beale
Suite 4200
1 First National Plaza
Chicago, I1linois 60603

James E. Brunner, Esq.
Consumers Power Company
212 Wes*t Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair '
5711 Summerset Drive
Midland, Michigan 48640

Stewart K, Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Rou‘e 10
Migiand, Michigan 48640

Mr. Roger W. Huston

Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

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
Chicagn, Il1linois 60402

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

Lansing, Michigan 48909

william J. Scanlon, Esg.
2034 Pauline Boulevard
Ann Arbor, Michigan 48103

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris
5795 N, River
Freeland, Michigan 48623

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 §9352

Mr. 1. Charak, Manager

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

James G. Xeppler, Regional Administrate

U.S. Nuclear Regulatory Comr' sion,
Region III

799 Roosevelt Road

Glen Ellyn, I11inois 60137

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

c:

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 1448

Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Charles Bechhoefer, Esq.

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

Mr. Ralph S. Decker

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

Dr. Frederick P. Cowan
Apto 3-125

6125 N. VYerde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esq.

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



Subject:

Review Issue

Bearing Capacity

Static Spring Constants

Settlement

Dewatering

ENCLOSURE 1

Page 1 of 3 g 2u

Design Issues To Be Audited on Service Water Structure by HGEB
March 16-19, 1982, Ann Arbor, Michigan

Previous Question

GEI 4.1, 4.2

COE Q.4, Q.18, Q.19

GEI 4.3

GEI 5.2

COE Q.22

GEI 1.1
COE Q.5, Q.15

GEI 1.2
COE Q.8, Q.11, Q.13

GET 2.1
COE Q.14

Documentation Anticipated to be Presented to HGEB

Method to be used for demonstrating adequacy of clay or
alluvium bearing stratum in the field.

Construction controls to be employed in establishing maxi-
mum thickness of lean concrete to be placed under piers.

NRC needs to respond to CPC testimony (Pg. 47) on bearing
capacity analysis, appropriateness of adopted shear strengths
and factor of safety agalnst bearing type failure.

Results of CPC study on subsurface Information to establish
bottom elevation of piers. Construction controls to be
required in the field that will establish the maximum
ELEVATION DIFFERENCES to be permitted in the field.

Description of pler load test and identification of test
pler.

Provide calculations showing how effects of post tensioning
have been addressed in bearing capacity analysis.

NRC needs to respond to spring constant calculations pro-
vided by CPC on February 23, 1982 (By F. Lam) and Table 1
(C. Dirnbauver handout of February 23, 1982).

NRC needs to respond to CPC testimony on predicted settle-
ments and controls on settlement identified by CPC during
jacking.

NRC needs to determine if Draft copy of spec on temporary
dewatering (Provided Mar. 10, 1982 by A. Boos) adequately
describes system (location, depths, type of piezometers for
monitoring) and i{f system will be installed well ahead of
drsft excavation.



Page 3 of 3

Review Issue Previous Question Documentation Anticipated tp be Presented to HGEB

Miscel laneous GEI 1.3 Identify maximum load differences between adjacent plers’
in order to avoid breaking shear keys. Provide calculations.

GEI 1.4 Provide pressure diagrams and computations for out of plane
forces (lateral earth, seismic, hydrostatic) for which the
underpinning wall has been designed.

CEI 1.5, 1.6 Provide calculations for estimating shear load in bolts.
COE Q.25 e What are the existing maximum stresses and the locations
where they occur?

GEI 1.7 Provide results of calculations that indicate that the SWS
can be supported between corner piers.

COE Q.24 Clarify past misunderstanding on term Pl in loading
equations (Nov. 6, 1981 Report, pg. 5 &76).

GEI 6.1 Provide discussion on present construction schedule.




Review Issue Previous Question

Monitoring Instrumentation

Jacking

Page 2 of 3

Documentatlon Anticipated to be Presented to HGEB

Describe the plans for monitoring. This should include
plan showing location of instruments, typlcal installation
detalls and sectional views. Anticipate discussion on
monitoring for cracking, pler loads, vertical and lateral
movements and concrete stress changes.

Tdentify critical stages of underpinning and eritical
measurements. Discuss how the identiiied critical measure-
ments will be used to control construction.

Identify limiting criterion on movements and stresses and
basis for their estabiishment. Miscuss remedial measures
which are available at the various stageet of construction
if limiting measurements are reached.

Identify the time which will be permitted to elapse if
limiting valves are reached before taking the remedial
measures.

Provide table with frequency of readings and time of
instrument Iinstallation.

NRC needs to respond to CPC testimony that provides basis
for selecting jacking load and time interval to be held.

CPC is requested to discuss the underpinning oparations
to be Q-listed.

Discuss frequency that jacking loads will be checked
during underpinning.
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Bechtel Associates Professional Corporation

777 East Eisenhower Parkway
Ann Arber, Michigan

Man Aocreas: P.Q. Bax 1000, Ann Arbor, Michigan 48106

MEETING NOTES NO. 1572
MIDLAND PLANT UNITS 1 AND 2
CONSUMERS POWER COMPANY

BECETEL JOB 7220

DATE: March 16 through 19, 1982
PLACE: Bechtel Ann Arbor Office
SUBJECT: Nuclear Regulatory Commission Audit of the Midland Ser—

vice Water Pump Structure Underpinning

ATTENDEES: Nuclear l_n'ulaf.osz Commi ssion Consumers Power Crmpany

D. Hood Je+ tmisenheimer
J. Kane , J. Mooney*
P. Rinaldi N. Ramanugam
H. Singh E. Razdan
J+ Schaub
R. Teuteberg*
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D. Bartlettw S. Afifiw
E. Burke J.E. Anderson
Ce Gouldw A. Booa*
G. Harstead D. Bradford+
S. Poulos M. DasGupta*
R. Samuels+® B. Dhar
M. Sozen®* C. Dirmbauer+
F. Lam*
L. McElwee
J. Rotzw*
N. Swanberg
T. Tseng
G. Tuveson
V. Vermaw

*Part-tine
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Bechtel Associates Professional Corporation

Meeting Notes No. 1572
Page 2

PURPOSES: 1) To perform an NRC audit of the design and calcula-

tions for the underpinning of the service water
pump structure (SWPS)

2) To provide information for imput to the NRC testi-
mony

3) To permit ralease of the underpinning for construc—
tion

4) To discuss items related to the auxiliary building
and borated water storage tank foundation coustruction

PRINCIPAL AGREEMENTS:

1

2)

3)

4)

3)

6)

L. McElwee presented a general description, construction sequance,
structural analysis, and proposed monitoring for the SWPS under-
pioning. Viewgraphs for this presectation arc included as Attach=
ment 1. It was agreed that post~tensioning will be left in place
during construction, Carlson stress metars will be provided ia the
three piers at cach corner, and Jacking capacity will be provided
in the three corner piers to support the entire overhang sectiom.

J.E. Anderson presented the design for a dynamic cone penetrometer
for use in evaluating alluvial sands. Details »f this penetrouneter
are included as Attachment 2. Other tests to be performed on
alluvium include in eitu density and compaction. Compaction test-
ing will be performed at several moisture contents. If more than
10 to 15X gravel is encountered, a small plate load test will be
used instead of the penetrometer.

Following discussion and audit of calculations, the NRC provided
items still requiring resolution. These are included as Attach-
ments 3 and 4. Attachment 7 lists calculations made available
for audict.

On March 18, 1982, a site tour was conducted which included the
SWPS, auxiliary building, and observation of crack patterns om the
diesel generator building.

NRC concurrence was provided to proceed with crack repair for the
borated water storage tank foundation.

The auxiliary building parametric : ialysis using a subgrade modulus
of 70 kef for the till under the main suxiliary building was dis-
cussed. The approach for this analysis is summarized in Attach—
ment 5. Items to be resolved prior to start of temporary support
of the auxiliary building are included as Attachment 6.
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067486
- Bechtel Associates Professional Corporation

ACTION ITEMS:

Meeting Notes No. 1572
Page 3

The action items resulting from this meeting are outlined in Attach—-
ments 3, 4, and 5.

NS/isn
3/25/12

Attachments: 1.
2.
3.
4.

6.
Te

Prepared by: M}L—bﬂ? -
N. Swanberg

Assistant Project lniinut

Viewgraph~

Dyvamic Cone ranetrometer :
Service Water Pump Structure (SWPS) -
Items to be Resolved
Structural Engineering Items to be Resolved
Parametric Auxiliary Building Analysis
Auxiliary Building Items to be Resolved
"able of Calculations - SWPS

A -y
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Attachment 1 to Meeting Notes No, 1572
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SERVICE WATER PUMP STRUCTURE
PRELOAD (cont’d)

3847990

l SYSTEM 2

LOADING
!' D 4 25%L

i o i i i o
CONNECTED MODEL

SPRINGS FOR SYSTEMS 1 AND 2 ARE BASED ON SUBGRADE
MODULUS OF 4,000 KCF

PRELOAD EFFECT = SYSTEM 1 LOADS — SYSTEM 2 LOADS
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SERVICE WATER PUMP STRUCTURE
OBE ACCELERATIONS
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EL 634’-6"" | 4.031 MODE NO. 2
. -50% MEAN SOIL
‘ MODULUS
EL 620°’-0"" | 3.513

EL 605’-0"" | 2.937
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/ ACCELERATIONS ARE
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Attachment 3 co Meeting Notes No. 1572

SERVICZ WATZR PUMP STRUCTURZ
ITEMS TO BZ RZSOLVED

8ydraulic and Geotachnical Eagineering 3ranch

Items to be Rasolvad Date Due

1. Bearing stratun sum=ary of procedures
4. DMaxigua thickness of laan econcrete 04/15/82
b. Maxiounm elevation differsatial for pit of piers

2. Pler or plat: load test procedurs 04/01/82

3. NRC sction = soil spring comstasnts 03/26/22
(discussion held by taleplheas)

4.  Strala moaltorisg erizacia - aatrix 04/15/32

5. NRC actiom - respond ca comstructioa devatering 03/26/82
(concurrance raceived)

6. Drawings on straia noaitoring acd Carlscs zeters, 04/15/82
including locatiocns and details

7. NRC action = draving on settlement monitoring plaas 03/26/82
(discussion held by telephone)

8. (onitoring matrix 04/15/82

9. ~ Dlecussion of critical comstruction stages and criti- 04/15/82
cal measurements

10. Submittal of contingency plan and discuriionp of pos- 04/03/82
8ible remedial actions

11. Submittal of G~listed operations 04/15/82
(general statement of philosophy)

12. Summary submittal of specification or drawing notes to 04/08/82
cover frequency for checking and adjusting Jacking
loads

13. Submittal of method to be followed for transfer of 04/15/32
Jacking load into permanent wall

l4. Frovide decision on tunnel location prior to hearing 04/15/82

15. Add deep~seated benchmarks on south side of SWPS 04/15/82

16. Provide Calculations DQ=32.8(Q) and DQ~53(Q) (sliding 04/15/82
and lateral dymamic loading)

3/25/12
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/U 6 7 - 8 8 Attachment 4 to Meecting YMotes No. 1572

STRUCTURAL ENGINEZRING DRANCE ITIMS TC 22 RESOLVED*

Be Rechecx tendcn anchor analysis for shear at plats and wall.

2. Reevaluate use of drilled=in dowels regardicg 2zbedmenat or use
of rock bolts.

3. DPRefine sliding caiculatioz to meat accaptance criteria using site-
specific rasponse sjpectra (S3RS) seicai:s lcads.

4. Complete the calculaticn for aa eapty forebay cell. -

S. Detaraine maziaum rabar stress i all elenents of thz basze slab at
el 620'.

6. Deteraize nmaximum rabar stras: {3 eleseazs ad jacent to identified
critical elsments aud cther arsaa of potential hizh sgtress.

7. Complate calculatizans for cut=-of-plaae shear.

8. Provide more infornatics as to stress condition for existing parts
of structure.

a. Maximun stressza
b. Critical ccabicatiocns
Co Identify true critical elements based on actual rebar.

9. Evaluate interaction of the SWPS with the circulatiag water pump
structure and retaiaing wall.

10. Provide a comparison of lcads due to the SSas wvith loads dua to
1.5 tizes the safe shutdown earthquaka.

11. Items 1 through 10 will be resolved by submitzal of corrected
calculations.

*Due 4/15/82

3/25/12
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Attachment 3 to ll2etiang Notes No. 1572

PARAMETRIC AUXZILIARY BUILDING ANALYSIS

l. B¢ value - Same as ACY 313 (no reduction)

2. Steel ia the slab = Reetrictad to the beams with shear studs

3. Reduced stiffzsss - Reduction of stiffness based on rebar and esteel

based on stud th:ibili:y (u22 consarvative astimate) i3 cracked area.
Initial crack:
Based on 2 J?:n to 3 ch' in shear, and

4 Jte’ in tenairn

4. Total load - Live lcad need not be conaidered (whatever exiats muat

be included).

3. Radistributica = Accounted ‘or by the crackiag of eleuents. Only if
gec2s3ary, local yialdiag may ba ccuosidersd, pro-
vided there iz a valid zechanism to transfer load.

8. Acceptance criteria - Based on stress in rebar and effective stael

section.

7. Refinement of analysis - More than two comstruction stages may be

considered in the analysis.

3/25/12




067436

Attachmeat § to Maating Notes No. 1572

AUXILIASY BUILDING ~ ITEMS TO BI RE3OLVED*

Fhase 2A -~ Auxiliarvy 2uildiz-

1. Submit construction saquenca and proceduras

2. Delineate Phase 2A ard 2B (37 letter)

3. Update drawing of monitoring matrix

4. Consumers Power Company ccxmituen: for nice d2ep~s2ated beachmarks
plus two relacive mozitoring polats

5. Iastall strain meonitoring; monitor for Phase 24 and 23; tolerance
provided for Phase III

6. Commit to load test pier for 1.3 tinmes design lozd cn an installed
pler or plate load test; identify pier

7. Subai: maasures for pravantive action

8. Subrit plans for localized devatering, iacluding zone of iafluence
of drawings, and summary of dewatari concept

Phase 23

l. TFrovide horizoatal movement aonitoring for Phase 2, and acceptance
criterican befora Phase 3

2. Completa psrametric analysis of auxiliary building before Phase 3

3. Install all remaining instrunents for Phases 28

4. Install strain gages at el 659' slab, shear wall at el 614', electri-
cal peaetration area wall comnectics to the coatrol tcwer roof, and
stzel beam at el 659

L Increase frequency of readings for critical measurements for Phase 23

6. Provide criteria for allowable differential settlement for the 2-
inch pipe in the feedwater isolation valve pit if iartallation is
inteaded during underpinmning -

7. Provide a general statement oan Quality Assurance philosophy

8. Analyze electrical pemetration area assuning it loses suppert for
part of width for entire length while E-~3 is in place

9. Develop contingency plan for grouting of voids beneath turbine

building mat

*Due date was discussed in 2 letter (Serial 16597, frca J.W. Cook to
H.R. D.nton, 3/31/82)

3/25/12




s ¢ I »n
.

Attachmaat 7 to Masting Notes lo. 1572
TABLE OF CALCULATIONS - SWPS

67436 INAL DESIGN - STRUCTURAL

NUMBZR DESCRIPTION
DQ4(Q) Post Tenaicming Ties
DQ32{(Q) Finite Zlament Model of the Undarpiamed SWPS
0Q32.1(Q) Model Gaczatry
DQ32.2(Q) Zlezent Properties ' -
DQ32.3(Q) Normal Springs (7SAR Lcading)
PQ32.4(Q) Long Term Loading Spricga (Settlaman:
DQ32.4A(Q) Ssrings for Praizad
DQ32.5(Q) Short Tarm Loading Springs (Seismic)
DQ22.5(Q) Load Combinations
£Q32.7(Q) Static locadings
DQ32.7A(Q) Comstruction Stage leadings
0Q32.73(Q) Mainternance Condition Loading
DQ32.3Q Dynamnic loading = Lataral Pressure
DQ32.3A(Q) Ravisicn of Mazs Matriz Format =~ Verification
DQ32.8B(Q) Conversion of Additicmal Dead and Live Load to Mass (Verification)
DQ32.8C(Q) Adds Dead Load and Live Load to Mass Matrixz - Verification
DQ32.8D(Q) Zvaluation of Rwtational Sesimic Moments
DQ32.3E(Q) Distribute Enclosed Water Mass to Structure - Verification
DQ32.8F(Q)

Add Water Mass to Mass Matrixz - Verification
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