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MEMORANDUM FORi 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 previously
reported in BN-84-023 and discusses 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.

~J\ je
&1 0Ahhh

Darrell G. Eisenhut, Director
Division of Licensing

Enclosure:
As Stated
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and 50-330'-
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.

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

.

Dear Senator. Riegie:

Your lettek of February 17,'1984, to Mr. Carlton Kamerer, Director of the'

Office of Congressional Affairs, enclosing a letter, dated January 9, 1984,
from Mr. Leo R. Romo of Essexv111e, 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 be indicates he doe; not

understand "the NRC's recent announcement about the crack in the Auxiliary
Building being acceptable."
U-
It is our understanding that the expressions of concern by NRC sta#f trembers or
NRC consultants regarding structural adecuacy 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
st'aff 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 National

| 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 encicsure 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 involve these staff'

members and NRC consultants who have expressed concerns. A motion to reopen
the hearing record with respect to the structural adequacy of the DGB is pending
M 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 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 evalua-
tion is currently bping reviewed by the NRC staff. Accordingly, the staff has

-

h- ' . . .,i ,

'

. :_ : : :
.

-

.

_ _ _ _ _ _ _. _ _ - - _ . _ _ _ _ _ _ - . _ . _ _ __



. t

**
,

1

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

.

not reached a position at this time regarding the structural significance of
'- these cracks; and we know of no r.ecent " announcement" by the NRC that the

crack in the Auxiliary Building is acceptable.

.I trust this reply provides sufficieht clarification for your reply to
Mr. Romo.

Sincerely,

(Sips 0 William J.Citett

Wiiliam 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
,

~

s

.

* NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE

DL:LB #4 LA:DL:LB #4 DL:LB #4 RIII AD:L:DL
*DHood/hmc *MDuncan *EAdensam *By Phone *TNovak.

3/27/84 3/P.7/84 3/27/84 3/28/84 3/ /84
DIR:DL DD:NRR DIR:NRR OELD EDO
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OCT 51 E83

MEMORANDUM FOR: James P. Knight, Assistant Director
'

for Components and Structures Engineering
Division of Engineering

FROM: Pao-Tsin Kuo. Section Leader
,

Structural Engineering Section B l

Structural and Geotechnical Engineering Branch I
Division of Engineering, ONRR

SUBJECT: REPORT ON THE REVIEW OF THE DIESEL GENERATOR
,

BUILDING AT MIDLAND '

References: 1. Memo from R. F. Wanici., Region III to D. G. Eisenhut |
NRR/DE, " Evaluation of Dr. Landsman's Concerns Regarding '

the Diesel Generato: Building at Midland," dated
July 21, 1983.

2. Memo from R. H. Vollmer, DE to D. G. Eisenhut, DL
" Evaluation of Dr. Landsman's Concerns Regarding
Diesel Generator Building at Midland," dated
July 21, 1983.

>

[. Pursuant to Reference 2 above, a task group, consisting of three members of
| the Structural Engineering staff and a consultant team of Brookhaven National

Laboratory, was famed to re-evaluate the structural design and construction
adequacy of the Midland Diesel Generator Building (DGB). The group, headed
by P. T. Kuo, reviewed the design review documents and the construction
reports; physically inspected the building, interviewed concerned individuals,
including Dr. Landsman; and prepared a final report on the adequacy of the
Midland NPP Diesel Generator Building. The final report on the adequacy of'

the Midland DGB is enclosed. '

The task group's conclusions and recomendations are summarized as follows:

t, 1. The settlement data indicate that the fill under the DGB is well into'

the secondary consolidation phase so that large additional settlements
are not anticipated;

2. It is judged that there is reasonable assurance that the structural
integrity of the DGB will be maintained and its functional requirement
fulfilled. However, it is difficult to show that the stresses in the
DGB can meet the criteria of the FSAR. The stresses due to settlement
were either underestimated or overestimated by the Applicant's previous
analyses;

,

.
_

.
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James P. Knight -2-
i

v

3. The most reasonable estimate of stresses due to sett-lement 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 continu!ng
to grow. It is essential that a more accurate and reliable crack
monitoring program be established; and

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

(

'4
,/ waw.

o-Tsin Kuo, Section Leader
tructural Engineering Section B

Structural and Geotechnical
'

Engineering Branch
Division of Engineering

Enciosure:
As stated

c.- H. Denton
D. Eisenhut
R. Vollmer
G. Lear
E. Adensam
D. Hood
N. Romney
C. Tan
R. Landsman, R III
F. Rinaldi
J. Kane

CONTACTS: C. P. Tan, SGEB
x28424

N. D. Romney, SGEB
~

x28987

.

O
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REPORT ON THE REVIEW 0F THE
_,

DIESEL GENERATOR BUILDING AT MIDLAND.

~

OCTOBER, 1983 *

BY

. Dr. Chen P. Tan
.Mr. Norman D. Romney
Dr. Pao-Tsin Kuo, Task Group Leader

,

'

Structural Engineering Section B
Structural and Geotechnical Engineering Branch
Division of Engineering, ONRR-

,

Assisted By:

Professor Charles Miller
Professor Carl Costantino
Dr. A. J. Philippacopoulos
Dr. Morris Reich

Brookhaven National Laboratory

,
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1. INTRODUCTION.
- ,

The Diesel Generator Building (DGB) at the Midland Nuclear Power Plant (NPP)

is a reinforced concrete structure which has undergone excessive unequal

settlement since its construction. The concrete walls of the DGB have been

-more extensively cracked than usually expected of such a concrete structure.-

~

OnthebasisofreviewandevaluationoftheApplicant's(ConsumerPowerCo..)

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

regiona1 inspector disagrees with the conclusion as to the acceptability of

the DGB and has expressed his concerns in a hearing before a Congressional

Government Oversight Committee.

te the wake of this controversy, the Division of Engineering (DE) fonned 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 Staff, 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 design and construction adequacy of the

DGB as accepted by the structural engineering staff reviewer

e
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.

(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 III Inspector, in either group's on-site inspection, interviews, or

design audit in Applicant's A/E office. It 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 II to this report.

An independent report written by Brookhaven National Laboratory is included

in Appendix III 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 building 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 thickn'ess 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 is not structurally connected to the building
&

foundation. Figure 1 shows the general layout of the CGB.

i
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The DGB as implied by its name is a building which houses the diesel

generators and is classified as a seismic Category I structure. As such it''

is designed against the effects of extreme environmental conditions-such as .

seismic load and tornado wind load. The la'tter includes a wind pressure, a

differential pressure and tornado missile impact. The use of. thick exterior

walls and roof slab is' basically a result of the consideration of the effects

of the tornado missile impact load.
,

*

,
|

When the building was approximately 60% complete, unusual settlement and

crac' king of. concrete walls were observed. The building was settling due to

the consolidation of the underlying fill while it was partially supported

along the north portion by'four electrical duct banks acting as vertical

piers resting on natural soil below the fill. A soil boring program to

determine the quality of the backfill under the foundation discovered that

the fill was uncontrolled and improperly compacted. The fill consisted of

both cohesive soil, granular soil and lean concrete. The fill ranged from

very soft tc very stiff for cohesive soil and from very loose to dense for

granular soil. At the time of the soil exploration, the groundwater level

was observed to be ranging from elev 616' to 622' and the cooling pond,

located about 275 feet south of the building, had a water level at

, approximately elev. 622' .

In view of the condition of the DGB as described above, it was apparent that

corrective measures must be taken to relieve the DGB from its distress. '. he

remedial actions taken by the Applicant can be summarized as follows:

.
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(A) Separate the DGB from the duct banks - The duct banks entering the DGli

were isolated from the building, thus relieving the building from the
.

effects of the rigid supports. -.

,

.

(B) Surcharge the DGB and the surrounding area ~ - Th'e purpose of the

surcharge was to accelerate the settlement and consolidate the fill

material so that future se.ttlement under the operating loa'ds would be
'

within tolerable limits.
,

(C)' Install.& 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 loose

sands contained in the fill.

The effects of the remedial measures taken can be observed from the amount of

settlement which the OGB 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 both settlement and cracking issues are discussed in the following

sections.

3. SETTLEM'ENT-AND CRACKING ISSUES

As a result of the remedial actions taken by the Applicant, it appears that

the settlement 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 DGB's

. .

L

N
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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 takin'g the settlement and

cracking into consideration. On the ba' sis 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 distres's 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 progran, 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 III inspector disagreed.

.
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1 A major point of contention was that the. Applican't's analyses linearized the

unequal settlements and thus the effect of unequal settlements has not
,

properly been considered. The Region III inspector also ' contended that,

because actual cracking of the concrete w' alls 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..

m

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.

m

'- 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

'

.

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

- hand computation and by idealizing the partially completed DGB as a series of

individual beams, the oth.er three cases were analyzed by computer through the,

discretion of the DGB into a number of finite elements as exemplified in
~

Figure 4. Case 1A was accomplished by passing deflection curve thro' ugh any

three measured neighboring settlement points and selecting the one with the

largest curvature for moment computation, and eventually, stress'
.

determination. This calculation indicated that the measured displacements'

would result in a maximum rebar stress of-11 ksi. For the other three,

settlement cases, individual finite-element models were used. For settlement

Case IB, the finite-element model represents the structure as built to el.

662 f 0 in.

For settlement Cases 2A and 2B, the finite-element model represents a fully

completed structure. For Cases IB, 2A, and 28, springs were typically

calculated at each nodal point along the foundation by dividing the

structural load represented 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" settl uents. 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 retulting frorr settlement. Other

analyses performed by the Applicant consisted of (1) using zero and near zero
.

' soil springs to'

4

o
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simulate the soft soil condition, and (2) considering the OGB to be simply

supported. The purpose of these andlyses was to study if the DGB has the'

capability of bridging voids and soft spots in the soil. '

,

in an attempt to provide more insight into the problem the co'nsultant to the

structural engineering staff was requested to make an independent analysis by

using the measured. settlement 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 OGB.

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 most

frequent in the tension zones and are seldom encountered in the compression
#

zone of concrete members. Cracks in the RC walls of the DGB 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

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

.

t
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-analysis of a single through crack in a subsection of the east wall of the

DGB.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 '

Illinois. 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 cwn 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 limits and action limits) for crack width and crack

width increases have been specified by the structural engineering staff

reviewer and agreed to by the Applicant.

r
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5. VIEWS ON THE ISSUES RAISED
-

.

A

The four ' concerns as ' raised by Region III inspector, Dr. R. B. Landsman, are
'

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

<
. Special Cases of NRC Region I,II, dated July 19, 1983, as follows.

I. Concern:
,

"My first concern deals with the finite elenent analysis that-Consumers
3 Power Company (CPCo) used to show that the building is structurally
R sound. Their model of the building assumed c. 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 tensile 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. Structural engineers involved in reinforced

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

.

u
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' of structural members into consideration, structural engineers 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

settlements have not been used in the ' Applicant's analyses.

From the settlement data available it is obvious that settlement was

continuing with the progress of construction with 'the maximum attained

after.the removal of the duct bank restraints and at the end of
'

surcharging. In the early stages of construction the components such as

the continuous strip footings, and wall portions forming the lower part

of the OG8 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 DGB 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 each

i

1

'

|
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phase. However, there are no such detailed settlement measurements

'available, especially for the early stages of construction.1;

The settlement measurements which are available 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

settlement 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 model are

due to racking only. The stresses obtained in the process of

linearizing the settlements, therefore, do not represent the actual

settlement stresses.

.

The use of survey inaccuracies to discount the differences between the

measured / predicted settlements and the linearized values is not

convincing in view of the fact that all the settlements have not

occurred after the completion of the OGB construction.

The third part of this concern is that the time dependent effect has not
* ,

been considered in che Applicant's analyses. The Applicant 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

.

i

9
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'" stresses in the walls of.the DGB, detailed information on wall cracks

E (time-dependen't)'and on settlement values.(also time-dependent) would be
'

required for each step in the construction. There is no detailed
'

'

information on either th,e cracks or the settlement values to cover the

: who,le time span of construction. Basically this portion of the concern
*

is inherent in the above two portions of the concern.<

9

.

The fourth portion of the concern is th'at 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 Applicant'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 settlement
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)
instead 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."

.

4
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Comment:

(The first portion of concern is that the structural engineering staff

' reviewer disregarded the results lof 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 con'struction. When the strip footing concrete was

placed, settlement started. Since the footing is a comparatively thin
'

slab, it would likely deform with the settlement without creating

excessive stresses. With the build-up of the wails, settlement

increases and rigidity also increases. When the intermediate floor slab

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 DGB on

the basis of the settlement 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

- - yielding and plastic hinges have formed. It is the judgment of this Task

1

.
I
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Group that, without the knowledge cf 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 tne

DGB meets regulatory reguirements. From the preceding coments, one
'

cannot accurately calculate the stresses in the completed DGB without

settlement 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.

III. 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 thare are no formulas available that can estimate stresses in a
complex stress field like 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." .

Coment:

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 one 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 likelihood will not be exactly the same as what actually exists.
,

In the case'of OG8 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 -

following, 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 af ter accounting for load

combinations is made.

IV. 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 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 corrective action to be taken
when the allowed crack sizes are exceeded."

Comment:

This concern questions the staff's acceptance of the OGB on the basis of

a crack monitoring program which is not well defined in crack size

criteria and in corrective action. The OG8 is designed for combinations

.
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of' dead, live,~ornado and earthquake loads, and therefore it ist
..

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 ofr

,
'e

. '- ' monitoring the' cracks is to insure that if there is any change in tt 2
.

.

- .

L, ,

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 OGB

Before assessing the structural adequacy of the OGB, let us examine

general characteristics of structures in their , capability to adapt to
P

the settlement of the foundation soil. Structures may be classified as

highly flaxible, practically flexible, highly rigid and practically
.

6

6.___Li___________._________._______._____.__ ______.____..___________1_a_____.____________m____..__ _ _ _ _ 1______._____._.__.___________. _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ <.__m__



~

. .- _..+ - .~ -. - .. -. -. .:
_

.;

'

. .

.
.

- 18 --

.

rigid on the basis,of their deformability with' respect to the settlement

of the foundation soil.

Highly flexible structures follow the displacement of the foundation
' ~

An example of such a structure is an earthsoil surface at all. points.'

embankment. Non-uniform (differential) settlements do not give rise to
.

dny 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 soil
1

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, i. 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 continuous

structural 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 soil

surface. This results in the development of additional forces in the

supporting members of the structures, which are usually disregarded in

.
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.

h. the course of their designing. Hence the possible development of cracks
# in such members.

Practically flexible structures largely follow the displacements of the

soil surface, i.e., they bend (such es 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
t

usually insignificant additional forces in the supporting members. In*

.

'

the event of highly non-unifonm settlements these forces can cause the
,

development of cracks and fractures.
,

'k

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 50 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.

'

.
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g| The DG8 design, as' indicated by Applicant's analyses, is controlled by

the tornado wind.- Under such a load, especially the postulated internal
^

pressure, the full strength of the walls will be mobilized, and there
.

[ will be a redistribu' tion of the load, if there exist localized high
2

' stress areas. This will also be true if the seismic loads are-

considered. One can make such judgments on the basis of the observation
,

' fthat the DGB is a 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 conclusicn3 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, such4

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.
4
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.2. ~ 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 ar.d_ provided.
.

3. 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.
.

4 The current monitoring 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.

5. On the basis of the overall evaluation, it is nevertheless felt

that the DGB in its current state can fulfill its functional
requirement .

-

6. It is recommended that a repair program be developed and '

implemented.

I
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DIESEL GENERATOR BUILDING
.

SETTLEMENT CASES

i CASE TIME PERIOD PERIOD PORTION OF BLDG'CONPLETE
.

'

1A 3/78 - 8/78 PRE-SURCHARGE WALLS TO ELEV 654'
.

1B 8/78 - 1/79 PRE-SURCHARGE '

WALLS TO ELEV 662'
(BELOW HEZZANINE SLAB)

i 2A 1/79 - 8/79 SURCHARGE COMPLETE BUILDING
.

2B 9179 - 12/2025 40 YEAR COMPLETE BUILDING
l
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LINE A 1.19 1.02 0.90 0.85 0.76
.

LINE B 0.77 1.09 1.54 1.98 2.41
.

j LINE C 1.50 1.51 1.78 1.86 1.91
'

.LINE D 1.33 1.15 1.19 1.18 1.29
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LINE D 1.62 1.67 1.69 1.98 1.89
TOTAL 7.43 7.13 7.59 8.71 9.33
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LEGEND

O DIESEL GENERATOR DIESEL GENER ATOR BUILDING) BUILDING SETTLE 8ENT MARKER FIGURE 2 EXECUTIVE SUMMARY
SETTLEnENT IN INCHES<

FOR
SUMMARY OF ACTUAL ANDPRE-SURCHARGE PERIOD (3/78-8/78)............LINE A ~

ESTIMATED SETTLEMENTS
PRE-SURCHARGE PERIOD (8/78-1/79)............LINE B
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9 ESTIMATED SECONDARY C0bFRESSION SETTLEENT FROM DEC.31,1981

TO DEC.31, 2025 ASSUMING SURCHARGE REMAINS IN PLACE.

^
DIESEL GENERATOR BUILDING

EXECUTIVE SUMMARY

FIGURE 7 COMPARISON OF SETTLEMENT
, VALUES

POST-SURCIIARGE PERIOD
; SEPTEMBER 1979 -
4 DECEMBER 2025

FIGURE ES-17
i
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APPENDIX I-

. COMPOSITION OF TASK GROUP

,

NRC Staff:
-Task Group Leader Dr. Pao-Tsin Kuo. Section Leader

Structural' Engineering Section B
Structural and Geotechnical Engineering Branch

'

Dr. Chen P. Tan, Structural Engineer
Structural Engineering.Section B
Structural and Geotechnical Engineering Branch

Mr. Norman D. Romney, Structural Engineer
Structural Engineering Section B
Structural and Geotechnical Engineering Branch .

NRC Consultants: Dr. A. J. Philippacopoulos, Associate Scientist
Structural Analysis Division
Brookhaven National Laboratory (BNL)

'

Dr. Charles A. Miller, Senior Consultant
Structural Analysis Division
Brookhaven National Laboratory -

Dr. Carl J. Costantino, Senior Consultant
Structural Analys's Division
Brookhaven National Laboratory

.
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AUG 8 .1983

MEMORANDUM FOR: 'C. P.. Tan
Norman Romney
Structural Engineering Section B
Structural and Geotechnical Engineering Branch, DE

THRU: George Lear, Chief 6kgStructural and Geotechnical Engineering Branch, DE 6)

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

SUBJECT: EVALUATION OF LANDSMAN'S CONCEP.NS REGARDING DIESEL
GENERATOR BUI. DING AT tilDLAND

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

Per the enclosed memo from R. H. Vollmer 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 I 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 encksure.

// 7/ : =- , - |) /% "~~
P. T. Kuo
tructural Engineering Section B Leader

Structural and Geotechnical
Engineering Branch, DE

-

Enclosure: As stated

cc: w/o enclosure
R. H. Vollmer
J. P. Knight
G. Lear -
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MEMORANDUli FOR: . Darrell G. Eisenhut, Director
Division of Licensing

FROM: Richard H. Vollmer,' Director
Division of Engineering

SUBJECT: EVAL'UATI0tf CF LANDSMAN'S C0tiCERilS REGARDIrlG
DIESEL GENERATOR BUILDING AT MIDLAND

.

Responding to your memorandum, subject as above dated June 27, 1983, J. -

Knight, Assistant Director for Cceponents & Structures Engineering,
has formed a ta".k group to re-evaluate the structural design and
construction adequacy of the Midland Diesel Generator Building. The,

'

group, headed by Dr. P. T. Kuo, will review the design review documer,ts
and the construction reports; physically inspect the buildiog; search
cut and interview concerned individuals, including Mr. Landsman; and
prepare a final report on the adequacy of the Midland NPP Diesel
Generator Building. The particulars of the groups' composition and
charter are developed in more detail in the attached document. Note
that v!e intend to use a censultant in a capacity to critique our
findings on Mr. Landsman's concerns. The consultant's views will beprovided in cur report.

9
UM/ oddW,

" Richard H. Vollmer, Director
Division of Engineering

'

cc: H. Denton -

J. Knight
J. Keppler
T. Novak
E. Adensam
G. Lear
P. Kuo
F. Rinaldi
D. Hood

_
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IMPLEMENTATION.C0tlCEPT
_

REVIEW 0F THE'HIDLAND HPP

DIESEL GEllERATOR BUILDI!!G
.

.,

1. HISSION
-

A review will.be conducted'as to the structural adequacy of the

Midland NPP diesel generator buil' ding. All information available.
,

.
from MRC regional inspectors in' this matter will be obtained and

the impact of that information will be fully considered in the

review.,

,

"

2. BACKGROUf0

The t:RC structural engineering staff (headquarters) has reviewed

the Midland t!PP diesel generator 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 I:RC Congressional Oversite Ccmmittee, the structural

adequacy of the Midland -NPP diesel generator building was

questioned by an NRC employee, Mr. Ross Landsman, a Region III site
-

inspector for the Midland project. It is considered prudent that a

review be undertaken by a technical group to assure that Mr.

Landsman's concerns are fully heard and carefully evaluated so that

the adequacy of the diesel generator building may be further
assured.

l

I3. ORGAllIZATION ,

The review group is composed of four technical members -

,
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a group leader, two team members from the structural review staff

.and a structural consultant. The' consultant will be asked to

provide his critique of Landsman's concerns and our findings,

,

directly into-the final report.
'

'

.

:, .
4., SUPPORT

*

The flRC structural review staff will provide the background

technical studies, reports, and other review materials that formed

'the basis for their review and technical conclusions. The t'RC

project staff for the Midland flPP will provide general

administrative arrangements to facilitate the review. Region III

will provide a complete listing of f4r. Landsman's concerns.

5. 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 interviews
__

with all inspection personnel that have information to contribute

and 4) preparation of a technical report sunmarizing their

activities, considerations and findings. Tha report will include,

as a separate attachment, the opinion of the consul, tant group
member.

..

W - _ . - _ -. - - - - - _ _ - - _ _ . - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ . -.-_..a.--_.-..
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- 6. TIMING-

.

. Review activities should be ccmpleted !!LT 30-working days after

receipt-of a written statement of Mr. 'Lan'dsman's concerns and the

final report-will.be due.to the Director, DE NLT 15 working days,

.

'

after completion of the review.,

. r,
.

,

7. DESIRED PRODUCT.,
,

The desired final report of the review is a report that discusses

each of Mr. Landsman's concerns, as well as any other concerns'.that

night be offered during the review, and provide a basis for

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 grcups' final reccmmendations in this

matter in light of new information furnished by Mr. Landsman and

others.

O
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APPENDIX II
-

.

SUMMARY OF MEETINGS

.

August Meeting with Applicant and Site Visit

'

.

On August 24, 1983 members of the Task-Group met with Bechtel and

Consumers Power Co. staff in the Bechtel, Ann Arber, Michigan offices.
.

At this meeting, presentations were made by the applicant and their

consultants to provide background on the history of the DGB 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 OGB. At the sita crack

maps of the DGB were provided by 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: Dr. Harry Singh of the U.S. Army Corps of Engineers, Chicago

L A II - 1
'

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

Geotechnical Engineering Section, SGEB; Dr. Lyman Heller, Geotechnical

Engineering Section Leader, SGEB; Mr. Frank Rinaldi, Structural

Engineering Section B, SGEB, Mr. John Ma,tra, 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

af ter discovery of the soils problems existing at the Midland site.

Dr. Singh was concerned that the structural analysis of the DGB 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.

Dr. Singh is of the opinion that the DGB is in secondary settlement and

that future long 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 line, rigid body motion in the structural
1

evaluation of the effects of settlement on the DGB. Mr. Kane was of the

opinion that the settlement values measured by the applicant are

i

A II - 2 -
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appropriate to use in the structural analysis be:ause 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

settlement. 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 1 and 2.

Dr. 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

settlement 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.

Dr. 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 +ior - 1/8". Such
'

inaccuracies in the survey data would result in unrealistic concrete i

stresses. Mr. Matra discussed the finite element models he prepared and

executed for various stages of construction using the settlement

measurements as inputs. ,1

A II - 3
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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 linear'ly interpolated between the measured

settlementdatapdints. As expected the're was extremely high stress in'

areas where no cracks in concrete were observed. Both Dr.,Harstead and
,

Mr. Matra mentioned that stresses depended on higher order derivatives.

These h'igher order derivatives cannot be determined accurately from the

five measured data points. Mr. Rinaldi indicated the most appropriate

method of estimating rebar stresses due to settlement was to estimate
3

stresses from crack widths. This method produced rebar stresses of

about 5 ksi which when added to the stresses from the controlling load

cases was less than the 54 ksi allowable. Mr. Rinaldi described the

crack monitoring program the Applicant agreed to (0.05 /10' as alert

limit 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 Audit of Design Calculation

The Task Group visited the Bechtel, Ann Arbor, Michigan offices on

September 12 anil 13, 1983. The purpose of the visit was to conduct an

audit of the stiuctural design calculations of the Midland CGB.

A II - 4
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'0n Monday, September 12, 1983 the NRC Task Group reviewed the following-

DGB calculations:-

4

- conc' ete/rebar stresses using settlement data. by Karl Wiedner;r

- 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 DGB.

On Tuesday, September 13, 1983, the NRC Task Group discussed with Dr.
,

Mete Sozen the calculations he did on rebar stresses estimated from

concrete crack widths. Dr. 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 Dr. Sozen's approach for other walls. However, Mr.

Rinaldi did nct document the details of his analysis.
!

|

|
|

|

!

-

.
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Landsman Interview
-

-The Task Group interviewed Dr. Landsman on September 13, 1983 for about '

3 hours. Dr. LandsmanLdiscussed each pf his concerns at length. During
the interview, potential resolution'of the problem of the OGB cracks was
discussed. DR. 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 INTH000CT10N
,

.

'This report describes a study undertaken by Brookhaven National
Laboratory (BNL) to evaluate the extent to which settlenent cracks observed in

the Diesel Generator Building (DGB) at the Midland Nuclear Power Plant impact
i.on the ability of the but ding to satisfy design requirenents. Dr'. R.B

Landsman, of Region III, has raised questions regarding this safety issue
(R e f. 1). The specific objective of this study is to assess the significance
of his canments and to prepare a written response.

This objective was achieved by reviewing the existing pertinent. work
'

(publishe'd reports, testinchy 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. On 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, Mi chi gan. 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 Illinois 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- |

nent.

'

|
Further interviews were held at NRC on September 8. Individual inter-

views were held with Dr. Harry Singh (soils consultant for NRC from the Anny
Corps of Engineers), Joseph Kane (NRC staff), and Lynan Heller (NRC staff).

.

-1-
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A combined interview was also conducted with Frank Rinaldi (NRC staff). John
Matra (s'tructural consultant for NRC frum Naval Special Weapons Center), and

Dr.~ Gunnar Haarstead (structural consultant for NRC). The purpose of these
interviews was to explore-the role each played in the design and analysis of
the DGB a'nd to learn of their concerns regarding the adequacy of the DGB.

.

'

.

An-audit of the DGB calculations by the task group was' held at Bechtel's,

- Ann Arbor offices on September 12 and 13. Dr. Sozen was. present on September
13. The following items were reviewed in detail during this audit: nume ri--

cal models used by Bechtel to calculate stresses ~in the DGB due to settle-
ment; the magnitude of stresses due to' the various load cases; the method of
determining stresses from c~ rack data; the accuracy of the survey.nethods used
to monitor settiments; and the concrete pour data. A meeting was held with |

Dr. Landsman of Region III on September 13, at which time his specific con-
cerns raised in Ref. I were discussed.

.

This report is organized as follows. An evaluation of the literature is
| presented in Section 2 of the report. Section 3 contains BNL's assessment of -

the adequacy of the DGB, while specific responses to Dr. Landsman's concerns
are given in Section 4. Conclusions are listed in Section 5.

I 2.0 EVALUATION OF PERTINENT WORK

The naterial on the DGB which was reviewed during the course of this
study is divided into six categories; namely, historical description of the
structure and its setteinent behavior; developed crack patterns; structural
analyses to evaluate settelment stresses; treatment of other loads and
stresses; and survey data. The material in each category is described and
evaluated in this section of the report.

2.1 History of Structure

The DGB is a reinforced concrete shear wall building consisting of five
cross walls connecting a north and south wall. The interior walls are 18"
thick while the exterior walls are 30" thick. The structure is 155' by 70' in

-2-
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plan and is'51' high with an intennediate floor slab located 35' above the
foun dati on. Wall footings are located under each of the walls, the footings

~

being 10' wide and 30" deep. The building is founded on about 30' of various
fills overlying the natural glacial till.

' The fill was pl' ced from 1975 through 1977 with construction of the DGBa

. begun in October 1977. Concrete was placed in 6 lifts as follows:-

,

October 1977 to Elev. 630.5 (foundation)-

December 1977 - to Elev. 635.0
Ma'rch 1978 to Elev. 654.0-

August 1978 - to Elev. 662.0
December 1978 to Elev. 664.0-,

. Februa ry 1979 - to Elev. 678.3

Within each lif t the pours were 9enerally made from east to west. Co ns t ruc - -
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 settlecents and cracks in the concrete were noticed while the lif t
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 canpaction 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 DG8 is founded on approximately 30' of fill material c underlain by a
very stiff glacial till about 190 feet thick. A dense sand layer about 140'
thick lies below the till, which is in turn underlain by bedrock. The

I
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mdjority of the f ill was placed at the '.ite between 19/5 and 197/, with act ual
foundation construction complettd by January 1978. 11uring July 19/8, settle- -

ments of the order of 3.5 inches (Ref. 7) were noted which we're great'er than
the original 40 year predicted settlements. Apparently consolidation of the
fill was taking place as structural dead loads 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 Ors. R.B. Peck and A.J.
Hendron retained to advise o.n 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 extrenely 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 impleaented 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. Surcha rging
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 from undisturbed samples taken after completion of the sur-
charge program, did not confirm this conclusion. Data was sufficiently
scattered to indicate that the fill nay not be uniformly consolidated. Unfor-,

t unat el , the boring program conducted after the surcharge program was com-
pl e ted , :id not include cone penetrameter soundings for comparison with the
readings taken before the surcharge was applied.

-4-
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At the conpletion of the surcharge program, it was decided that since

'
loose-sands still existed in the till, a pernunent dewatering system would be

.

installed to preclude the potential for soil liquefaction during a seismic
e vent. This dewatering caused additional settlerents 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 settlements ,
caused by th'e 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 settlements anticipated at the end of 2025 (actual settlements to
date plus secondary settlements from now till then) are specified in Ref. 7 to
vary from 4.79 inches (under the NW corner) to 9.33 inches (under the SE
corner). However, it should be mentioned that the exact settlement history at
the various settlement 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
4

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 fran the footing, footings along the
North wall actually lifted off from the soil, with the DGB rotating about the
du ct ba nk s. There is no indication of this behavior in any of the settlement
data used in the computations. Ref. 8 lists the settlerent 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.

|
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2.3 Crack Patterns
.

Af ter it was detennined that' settlement was a problem, Bechtel initiated
a program to monitor cracks in the structure. In general cracks were visually
observed and an optical comparator used to detennine 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. Dr. Corely observed the cracking in January 1982 (Ref. 6) and confirmed
that the general pattern of cracks agreed with the' July 1981 Bechtel crack
map s. He p' repared' a detailed crack map for the center interior wall. A ~

comparison;of this center w'all map (Fig. 4.21 of Ref. 6) with that prepared by
Bechtel in July 1981 (Fig. 417) 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, W11ch 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 December 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 fi rst 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 occurred in the east wall prior to
placing the surcharge do not appear on these naps. 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

4

a

-6-

, _ ._ _ __ , -_ _ - - _ _ _ _ ___



.-

3 - ,y .
;

. ..
.

.

:

1 . .

in the upper level of the building. These cracks occur near the south 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 ne'ar the north side of the building than was

,

evident before. The west wall contains many more cracks than were shown
previ ou sly. These cracks run from the Elev. 664 level down to the base of the
s tructure.

It appears that many of the cracks which have occurred nay be attributed
,

to the building resting on the duct banks. Other cracks have occurred, how- -

ever, which were most likely caused by di f ferential settlement of the wall
footi ngs. 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 to evaluate stresses in the OGB
are discussed in this section. The first analysis described is the method
used by Bechtel to estimate stresses due to settle.nent for use in its load
combination study. This analysis makes use of the straight line approxima-
tions to the profiles of the settlements of the north ard south walls. The

,

second and third analyses described are the Bechtel and Matra stuoies, which
attempt to use the actual neasured settlements to estinate settlement
stresses. These analyses, though different in detail, lead to the similar

conclusion that the settlement neasurements were (and continue to be) in
| significant error. The fourth analysis describes a cruder model which

attempts to approxicate an upper bound to settlenent stresses by looking at
,.

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

.

2.4.1 Bechtel's Computation of Settlenent Stresses (Ref. 2)

Since the building settlenents 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
tine period extends from August 1978 to January 1979 during which the duct

banks were cut loose from the structure and construction resumed. The third
tine period extends from Jahuary 1979 to August '1979 during which time the
surcharge was placed. The last time period extends to the. year 2025 and
includes neasured settlenents 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
fi rst 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 monent in the
wall, and the moment used to calculate stress. The maximum stress in each of
the walls was assumed t'o 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 occurred during each of the other three
time periods were evaluated using a finite elenent model of the DGB. This

model was constructed and run on the Bechtel version of SAP (BSAP). The

building was defined with 853 nodal points. Plate elenents were used to model
the walls, and beam elements used for the footings. Eighty-four (84) bounda ry j
elenents were used to model the vertical soil stif fness (equivalent to the
coef ficient of subgrade reaction). An iterative process was then used to
determine the stif fness of these boundary elements. A best fit straight line

l

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 from the best fit straight lines is within
the tolerance of the survey data. Dead load reactions were next estinated 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 displacerent of the ^

best fit straight line. The BSAP program was run and the reaction found at
s

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 yield unconservative esticates of
stresses. If the iteration process were successfully completed, the deforma-
tion of the north and south walls will be' straight lines. The only stresses
that would be computed would then occur due to racking of the structure cause'd
by the difference.in the north and south wall straight ines. It should be
clear that if a best fit plane could be passed through all the settlement
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 soil . spring parameter s
and bears no resemblance to the actual soil conditions at the site. There is
no reason to expect that the soil stif fness should vary from point to point as
shown by the analyses. We therefore conclude that this approach to compute
settlenent stresses is inappropriate.

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

This analysis was performed using the same finite elenent model described
a bove. LThis 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 the 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 elecents adjacent to the
wall intersection, but fall off rapidly away from 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 displaceaents.

-9-
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A modi fied analysis was perf onned by Bechtel at the suggestion of the
-,

task group. Rather than input only the ten known displacements, a snoothed
>

curve was generated, which matched the known settlement data, but eliminated
the sharp profile cha'nges developed in the analysis described above. A best
fit polynamtal was passed through both the north and south wall settlements,

l. and displacerents computed at all boundary element points of the finite.

element model . Comparative plots of wall profiles indicate that this approach
I' would still yield high stresses.

,

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

!
.

.The analysis performed by FLtra is similar in intent to that described
a bove . 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
vari ous 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 boundary
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 f act this was done, the conclusions reached in that report
would be of little value since such high bending stresses would be generated
at these discontinuities.

2.4.4 Estimation of Stresses from Crack Data (Ref. 5)

Sozen considered the problem of predicting reinforcement stresses froa a
knowledge of the crack patterns. He observed that the usual problem is to
predict crack width based upon a given reinforcement stress. When these
methods are applied to the OGB center wall, a 20 ksi steel stress is

consistent with a crack width of 20 mils. He also adds the crack widths for a
sertes of cracks in the center wall and equates this to the total elongation

_

'

-10- *



y ; _v . o -

_-
. -

*;,. 'u: .

j . ,

'
'+

,

, ,

h?
i

. in.the reinforcement. Using an estimated gage length over which this
.

Lelongation 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 a't th'e ' August 24 meting). .It is likely that

.

. 'these stress values would b'e reduced with time. . - A~ major.cau'se of cracking was.
,

.the hard points 'provided by the duct banks. When' these were cut ' free,' one,

~

. ould.expar.t the stresse's induced by the uneven support to-be relieved. Creepw,

in the concrete would also, tend.to relieve the settlenent-induced stresses.
.

'

Rinaldi.'(pg. -11086 of the testimony) reported at' the interview of
.

September 8, that he calculated stressesiusing Sazen'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. Th'e
.? resultant maximum reinforcement stress was found'to be'less than 54'ksi (the
i allowable limit). It was noted that the Bechtel stresses 'aiready included

settlement. stresses :(to,an unknown degree however) from the analyses . described
in 2.4.1. The crack-based estimates of settlement stresses were adced to the

' maximum of the Bechtel stresses without regard to where they occurred. Whil e

[ 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 fer the seismic loading. A lumped mass mdel
was used to detennine forces resulting frun the seismic loading. These forces
were then combined according to the load combinations required in ACI 318 and;

ACI 349. Critical elements were then identified in each of the walls and.
4

Bechtel's program OpTCON used to evaluate reinforcement stresses. OPTCON ''

I determines-the reinforcement stress resulting from out-of-plane bending moment
plus in-plane shear loading. The shear capacity of the concrete is deducted.

fran the total shear load with the difference assumed to be carried by the
rei n forcement. Tne following are peak reinforcement stresses reported by
Bechtel for the critical ~ load cases: north wall - 22 ksi; south wall - 34 |

,

ksi: west wall - 29 ksi; east wall - 23 ksi; and interior walls - 20 ksi..

The allowable steel streess is 54 ksi.

.
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2.b Survey Data
,

'

Bechtel reports that the accuracy of the survey data describing the DGB
settlements -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

T' e DGB has undergone very large settlements which have undoubtedlyh

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' opinio'n as to (1) whether the building is structurally
sound and (2) whether the building still meets the criteria as stated in the
FSAR.

.

An important issue is whether the major part of the settlenent has

occurred . The settlement data indicate that settlements are well into the
secondary consolication phase so that large additional settlements would not
be anticipated. This leads to confidence that predictions of the adequacy of
the structure based on settlenents wh.ich have taken place to date should hold
for the li fe of the structure. Certainly, settlements should be nonitored and
the problem reconsidered should more than the anticpated additional settle-
ments occur. Relative settlements of points on the structure of .005" are
s i gni ficant. The accuracy of the settienent measurements should be refined to
reflect this requirement.

While significant cracking has ocoJrred 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 difficult to show that the stresses in the OGB meet the criteria of
the FSAR. Bechtel's straight line analysis (see 2.4.1) is based on the claim
that the settienent survey data is not suffic;ently accurate to calculate

I
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h
structural stres';es. The adjustme nt they make to account for this inaccuracy

{L gives re'sults that are likely unconservative. 'If conservative assumptions are
h made then the calculated stresses are too large to satisfy the criteria and

not consistent with the crack patterns observed in the structure (see 2.4.2).
It is doubtful whether any analysis could now be developed which would pro-

- vide more realistic estimates of settlement stresses with.the required degree '
~

of confidence. -

,

The most likely source for obtaining reasonable estimates of settlement

stresses are the crack studies (see 2.4.4). However, these studies must be
documented much more completely than. has been done .to date. It is imperative

j

that significantly better methods be used to monitor crack- growth than is
currently being considered. Whitemore strain gages should be u-sed exten-
sively. Plugs.are attached to the concrete on a 2" gage. An instrument is, -

then used to measure the distance between the plugs. Accuracies of .0001" is
r outi ne. Such gases would give a good picture of the overall behavior of the )

It should be noted that the repair of cracks would not' interfere with |crac<s.

the use of these instruments. No special " windows" need to be maintained
during the crack repair program. This program of crack monitoring is also
important because there is some indication that cracks in the UGB have not

. stabilized and that the number of cracks may in fact be increasing.

4.0 RESPONSE TV CONCERNS OF R.B. LANDSMAN
m

The Region Ill inspector has raised four concerns (Ref.1) regarding the
adequacy of the DGB. Each of these is addressed in the following.

Concern 1: FINITE ELEMENT ANALYSIS

The first concern dea 1s with the Bechtel finite element models (see 2.4.1
and 2.4.2) of tne UGB used to evaluate stresses due to settlement. There are
four objections made to the models.

Concern is raised with regard to the use of uncracked section properties

while the concrete is known to be cracked. All concrete structures are

-13-
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- cracxed and it is standard practice (specifically pennitted in the ACI code)
,

to uetermine forces in concrete structures based on gross section pro'perties
~(i.e., neglect the cracks in the concrete and the reinforcement) If cracked.

section properties were used then the stresses . calculated by Bechtel (2.4.1)
- would have been smaller. Therefore neglecting cracks in this analysis is a .

co'nservative approximation. On the other hand, the analysis reported in 2.4.2,

was used to show that the measured settlements result in stresses wnich are so
high that much more severe cracking would be expected than was observed, it

was then argued that the measured values must be in error, if cracked
sections were assumed for this analysis the calcula,ted stresses would have
been smaller, but probably still not consisten't with the observed crack

~
,

patterns.

The straight 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-
aicated in that section of this report, it is our opinion that this analysis
will result in un' conservative predictions of stresses due to settlements. As
such, it is considered to be an inappropriate analysis.

The third part of this concern raises questions r egarding the time
effects of the settlements. Bechtel does calculate stresses for dif ferent
phases of the settlement. The structure was changing during the significant
settlement period. Construction was still in progress during the largest
set tl ement s. Therefore the structural gecmetry changed as did the cuncrete
properties (while maturing). The Bechtel models did not acccunt for these
cha n ges. 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 Bechtel 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 rather than the finite element analyses.

-14-
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Concern 2: WLLIABILIIY UF ML ASURED Sti fLEMLHi VALUE'S
.

The analyses reported in -2.4.2 and 2.4.3 were used to show that stresses

computed from structural models subjected to the reasured settlecents are very
high bnd would indicate _ cracking in the structure where no cracks are ob-~

served. The objection Iis raised that a linear model was used and that a non-
- - linear model accounting for plastic ef fects would result in a redistributidn

~of stresses and the same conclusion may not apply. This observation is true,--

.

but by itself would.not cnange .the conclusions drawn from these analyses.

As statbd above, however, there are ot'her factors which wnen coupled with

this objection may result'in a dif ferent conclusion. The other important:

f actors are: the assumed shape of the settlement between the measured points;
and the dif fering geoaetry_ of the DGB when the various phases of settlement
oc cu r red.

Ccncern 3: STRESSES DETERN'hED FROM CRACK SIZES

If the finite element analyses are not reliable tnen one alternative
approacn is to find settlement stresses from a study of tne crack sizes. The
objection raised is that this approacn 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
DGB. It is true that this would not be standard practice, but non -s ta n da rd""

'

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

4

An approach that could predict approximate settlenent stresses in the DGB
could procably be used to demonstrate its adequacy. This is true for two
reasons. Fi rst, stresses in the structure due to other loadings are rather
low and there is a large reserve for settlement stresses. Second, if large
settlegent. stresses and local yielding of the reinforcement occurs, the
resulting deformations of the structure will reduce the settlement induced |
I oa di ngs. I

!
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The documentation of . the crack analyses used to detennine stresses is not

sufficient. There is no calculation on record whicn calculates stresses in '

- all of the walls using tnis metnod.- There is also no written justification
showing that the metnod may be used for structures like the DGB.

. Concern 4: CRACK MUNITORING
.

This concern deals with..the lack of a good crack monitoring system and
specification of action to be taken if the cracks exceed certain limits. ' As-

stated in Section 3.0, it is our opinion that the planned crack monitoring
,

system is not adequate. More reliable gages (e.g. , Whitemore Strain Gages)
should be placed in areas where cracking is now evident. These sages can be
used even af ter crack repairs are made. *

*

.

Two limits are now cefined in the current crack monitoring program. If

the crack wicth reaches .05" (Action Limit) a meeting will be held to evaluate
wnat steps to take when the cracks reach the next limit.. The next upset limit
is set at .06" (Alert Limit). It is our opinion that the form of tnis plan is
3dequate, but that the specific tnreshold numbers must be based on a resols-,

tion of the currer.t settierent stresses. A safety margin must be lef t for the
|

i
otner ' potential loading events, such as tornado or seismic loaas, with tne re-
neining allowable stress allocated to future potential settelments.

Once this lirait was reached the only solution would be to make a struc-
tural repair. Tne exact form of this repair would depend on the location and
extent of the crack which exceedea the limit. The planned response cculd 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 addi-

'

tional analyses.

5.0 CONCLUSIONS
.

Based on the review of the studies perfonned to demonstrate the adequacy
of tr.e DGB, the following conclusions are draan:

.
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1. The settlement data indicates that primary consolidation of,

the fill is completed. ' However, it is recommended that the ~

anamolies in the documentation of the settlement history be
resol ved. (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 estirsted from the
crack width data. The existing work' that has been done in
this area must be completely documented.

3. It appears that th'e ' number of cracks in the DGB are con- -

tinuing to increase _. It is essential that a better
'

crack monitoring 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 has occurred in the DGB, it
is our npinion that the structure will continue to

fulfill its functional requirement. This conclusion is
based on the fact that stresses induced in the structure by
all other extreme loadings are small.
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Volume 11 Supporting Data July 81
Docket Nos. 50-329,50-330
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USA /NRC Before The Atomic Safety and Licensing Board 12/7/82
testimony of; Frank Rinaldi

John Matra
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Portland Cement Association,
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Docket Nos. 50-329 and 50-330
Consuners Power' Company

*

USNRC 5/82
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Effects of Cracks on Serviceability of Concrete Structures and Repair of Cracks
Consumers Power Company 4/30/82

Effects of Cracks on Serviceability of Structures at Midland Plant
Lorley, Fiorato, Starx

Portland Cement Association '

.

Summary of Sept. 8,1981 Meeting on Seismic Input Parameters Midland Plant
USNRC 12/3/81

USA /NRC Before the Atomic Safety and Licensing-Board 50-329,50-330
testimony of Jef frey K. Kimball 9/29/81

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

Burke
Corley'

Sozen; ;

l Gould
-.

NRC Before the Atomic' Safety and Licensing Board (nodate)4

NRC staff testimony of Joseph Kane
i

e

on Stamiris Contention 4.8
j Docket Nos. 50-329 OM,0L 50-330 OM,0L
.

Safety Evaluation Report related to the operation of Midland Plant October 82
Docket Nos. 50-329 50-330,

USNRC NUREG-0793 Supplement No. 2

; Safety Evaluation Report related to the operation of Midland Plant June 82
|j' Docket Nos. 50-329 50-330 |

USNRC NOREG-0793 Supplenent No.1 {
l
:
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L 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
s.

Safety Evaluation 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- Set'tlement' Related Analyses for the
Diesel Generator Building ,6/1/82

' Consume rs
Technical Report Structural Stresses Induced by Differential Settlement

of the Diesel Generator Building
Consumers Power Company

'

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

Consumers Power Company
Final Results of Soil Boring and Testing Program for Perimeter and Baffle,

Dike 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
Rinaldi

NRC Atomic Safety and Licensing Board Docket Nos. 50-329 ON,0L 50-330 OM,0L
Witnesses; Kennedy 2/17/82

Campbell Rinal di
Kane Matra
Hood
Si ngh

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

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

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

'

Transcript of-Proceedings USA /NRC Docket Nos. 50-329 OM, OL 50-330 DM ,0L
Deposition of John P. Matra 1/7/81

|

:
4
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USA /NRC Before the Atomic Safety and Licensing Board Docket Nos. 50-329 UM-OL
50-330 OM-OL

NRC Staff Brief in Support of the use
_

of a Site Specific Response Spectra toi

comply 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 OM-OL
50-330 OM-OL.

,

Testimony of Dr. Paul F. Hadala with
Respect to the Study of Amplication of
Earthquake Induced Ground Motions and the
Stability of the Cooling Pond Dike Slopes
Under Earthquake Loading 9/29/81

USA /NRC Before the Atcmic Safety and Licensing Board' Docket Nos. 50-329 OM,0L
50-330 UM,0L.

Witnesses; Boos
'Hendron
Hanson

Testinony of Ralph 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 Encicsure " Response to the
NRC Staff Request for Additional'Information Required for Completion of Staff Review
of Soils Remedial Workd dated June 14, 1982.

Sumnary 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 Dif ferential Settlement of DGB",
"Subgrade Modulus & Spring Constant Values for DGB Structural Analysis",
" Bearing Capacity Evaluation of DG8 Foundation"
"Logterm Monitoring of Settienent for DGB",
" Relative Censity and Shakedown Settelment of Sand under DGB",
"Estinates fo Relative Density of granular Fill Materials, DGB",
" Review and Control of Facility Chagnes to DG8",
"DGB Bearing Pressaure due to Equipnent and Commodities",

Report form Woodward-Clyde to CPCo dated June 10,1981, " Preliminary Test Results.
Soil Boring & Testing Program, Perimeter and Baf fle Dike Areas",

" Seismic Margin Review, Midland Energy Center Project": Volumne 1 Methodology and
Criteria, dated February 1983, Volume V, Diesel Generator Building, dated July 1983,
prepared for CPCo by Structural Mechanics Associates.

A-4
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Applicant's Propsed Findings of Facts. and Conclusions of Law on Renedial Soils issue'

Docket Nos. 50-329-UM
50-330-0M
50-329-OL
50-330-OL*

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

8, 1982

Docket.Nos. 50-329-OL,

+ 50-330-OL
*

50-329-0M
50-330-0M '

,

Find Report on the ADINA Concrete Cracking Analysis for the Diesel Generator
Building by Gygna Energy Services, September 16, 1981

,

A-5
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HEMORANDUM FOR:
.

. *

\ R. 7. Warnick. Director. Office of Special Cases
J.yh.

,
'

TRAD:.

J. Barrison. Chief. Section 2. Midland .

[' ' TROM:
R. 3. Lan'dsman. Reactor Inspector

. SUBJECT:
DIESEL GENERATOR BUILDING CONCERNS AT )LIDLAND.'

'

. .
| ,

At the recent hearing before C'ongressman Udall's subce=sittee!

because of numerous structural cracks that have occurred .throughout themy concern regarding the structural adequacy of the diesel generator buildin
. I ' expressed

g
building over the years.-

Mr. Eisenhut has requested me to document the basis of myI also expressed the same concern during the recentASLB hearings.'
-

concems about the building so an independent reviev group can analyze them
My first concern deals with the finite element analysis that Consu=

.-

..

Their model of the building assume,d a very rigid structure withoutPower Company (CPCo) used to show that the building is structurally
.

ers
5

L sound.cracks.
The building has numerous cracks reducing the rigidity of theany

structure.
The effects of these cracks have not been taken into accountin the analysis.

CPCo's interpretation of the settlement data as a
straight line approximation aluays stems from their position that the
building is too rigid 'to deform as indicated by actual settlement
The settlement of the building occurred over a period of time durireadings.| phases of construction.

Even CPCo expert Dr. Corely testified at the ASLBIt is this time dependent effect that was also not
! ng different

used in their.model.
>

hearir.gs that the analysis should have "taken into account crackingL-

dependent effects" in order to give correct results.| and time
official position, as stated by Dr. Schauer., on CPCo's analysis vasFinally, the staff 's
staff takes no position with regard to that analysis." . "The

'

My second concetn deals with the acceptance of the diesel generatorbuilding in the SSER #2 which was subject to the results of an analysi
i
|

to be performed by the NRC consultants using the actual settleme ts

unacceptable.results and this portion of the SSER should be strickenThe consultanta testified at the ASL5 hearing that this analysis gav
.

|. n valuec.
e

are basing their unacceptable results and comments on their finding ofThey.

) ,

.

6 '

l
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.

.

very high stresses obtained in areas uhere no cracks exist. Therefore,
the actual settlement values are not eccurate 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) instead 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 ex'ist

.

due to redistribution of loads. Finally, the staff's offic'ial position,
as stated by Mr. Rinaldi, on this analysis as perfor=ed by the consultants,
was that the actual settlement values could not be relied upon to deter =ine
if the diesel generator building meets regulatory requirements.

My third concern deals with the fact that we are not following noE =al
engineering practice in accepting the building by using a crack analysis
approach because there is no practical method available today to analyzea complex structure with cracks in it. The basis of this' concern is that
there are no fomulas available that can esti= ate stresses in a complex ,

stress field like 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.

My fourth concern deals with the staff accepting the building by rel'ying
on a crack monitoring program to evaluate the stresses during the service'life of the building. If cracks exceed certain levels, reco=nendations
vill 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 for=ulated corrective action to be taken when the allovedcrack sizes are exceeded.

,

These concerns which I have just enu=erated are also shared by me=bers
of Mr. Vollmer's engineering staff, as well as their consultant. These
concerns were documented in the ASLB hearing transcripts of Dececher 10,
1982, prior to my ever expressing my concerns before the ASLB hearing orCongress =an Udall's subec.maintes.

In su==ary, since it is impossible to analyze this severely cracked
structure to the total staf f's approval. I reco=cnd so=e remedial
structural fixes be undertaken to ensure the structural integrity of
the building.to provide an adequate margin of safety.

f.l at u. & ,s-

Ross B. Landsman
Reactor Inspector

cc: DMB/Documest Control Desk (RIDS)
|

|
|

|
|

.
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UNITED STATES -

!\- ' O. NUCLEAR REGULATORY COMMISSION
1

4 WASHINGTON, D. C. 20555g ,

s., v /
.....

MEMORANDUM FOR: George Lear, Chief
Structural and Geotechnical Engineering Branch
Division of Engineering

THRU: Lyman Heller, Leader
1/,/(/Aeotechnical Engineering Section -Structural and Geotechnical Engineering Branch

Division 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 C0tiCERNS REGARDING
THE DIESEL GENERATOR BUILDING AT MIDLAND

In response to your verbal request of July 27, 1983 I am providing my ccements
'

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 theJuly 19, 1983

memorandum had previously been expressed in the ASLB hearingsessions of December 6-10, 1983, I have attempted to identify the specific
transcript pages where these issues were discussed. Hopefully this listing
of transcript pages will permit the interested reviewer in recognizing
and evaluating the similarities and differences with both my previously
expressed views and those ef GES Consultant, the U.S. Army Corps of Engineers,and those views now provi i by Dr. Landsman.

24 4
/

Jof ph D. Kane, Senior Geotechnical Engineer
Geotechnical Engineering Section
Structural and Geotechnical

Engineering Branch
Division of Engineering

Enclosure:
As stated

cc: See page 2

.
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!

'
cc: w/ enclosure.

R. Vollmer
J. Knight -

G. Lear
'P. Kuo

! L. Heller
E. Adensam
T. Sullivan'

D. Hood
F. Rinaldi

'*

H. Singh, COE
R. Landsman, Region III

'

J. Harrison, Region III
W. Paton, OELO
J. Xane

i
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Review Comments of

Joseph Kane
9

- Diesel Generator Building Concerns
.

at Midland
,

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

to R. F. Warnick, Subject: Olesel Generator Guilding Concerns at Midland.
.

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 the best of my understanding and recollection the statements

expressed in this first concern are accurate. I am in agreement with 4

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 is intended by " time dependent effect". If it means the effect of

i

cracking that resulted because of settlements, then I would agree with

the statement. If it implies that time dependent settlements were not

considered, then I believe the statement is in error.

Pertinent Transcript Pages - December 10, 1982, Pages 11173 to 11203.,

.

4 I

|

h
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2. Second Concern - Problems with analysis performed by NRC Consultant, the

U.S. Naval Surface Weapons Center, and statement that this analysis gave

! . unacceptable . results .
,

Coment: 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

introduced by the Applicant into evidence before the ASLB. I personally

have serious problems and questions with the NSWC report. I have not

pursued my concerns with the NSWC report for two reasons. First, I was

under the impression that all review issues related to the DGB had been

fully addressed at the December 6 through 10, 1982 ASLB Hearing session and

' secondly, my understanding of the procedure used by NRC Structural-

Engineering Section to arrive at its conclusion as to the magnitude of the
i

, stressesinducedbysettlement(thecrackanalysisapproach)doesnot
l
'

rely on the results or conclusions of the NSWC study.

| With respect to Dr. Landsman's stated second concern. I essentially am

in agreement with his statements except I do not understand what is meant

by the words "and this portion of the SSER should be stricken" which appears

in the second sentence.

.

.

e
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.3. Third Concern - Crack analysis approach used by the Staff is not normal
.

engineering practice.

..

Comment: In response to examination questions from both OELD and ASLB,
.

both Mr. Singh and I gave our views on the crack analysis approach. An I
important conclusion reached by Dr. Landsman, which is different from my

'

position, is that the Staff's crack analysis to determine rebar stresses

is unacceptable. I believe a review of the transcript records will
.

clearly show that I did not make this conclusion on unacceptability

because I feel it is outside my area of responsibility and expertise.

Pertinent Transcript Pages - December 10 1982, Pages 11187 to 11201.

4 Fourth Concern - Problems with relying on the crack monitoring program

to evaluate stresses during the service life of the DGB.

Comment: The hearing transcripts will show that neither H. Singh or

myself was questioned on the acceptability of the crack monitoring program

for the Diesel Generator Building. The discussions that did occur in the

hearings were provided by CPC consultants and NRC Structural Engineering

Section. It is my impression that technical specification details still

need to be resolved with the Applicant on the crack monitoring program

for the DGB. Some of the details to be resolved would include the actual

method to be used in measuring the cracks and the requirements for jointly

coordinating and evaluating both settleiaent and crack readings. I share

.

.
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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 I have problems with the following

aspects.of the crack monitoring program which were worked out by t1RC

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 11069) 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 limits. Are the crack widths identified in

transcript page 11069 to be the increases that are permitted?

Increase over what existing width and date?

c. 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 surveillance on other portions of the structure.

My understanding of the agreed upon monitoring program for the DGB is

that it is limited to localized areas on the faces of three selected
walls,

|
.:

.
L
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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 until"

..the initial data and trends are known and evaluated. .
,

.

b
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MEMORANDUM FOR: P. T. Kuo Section Leader
Structural Engineering Section B
Structural and Geotechnical Engineering Branch
Division of Engineering

,

FROM: Frank Rinaldi, Structural Engineer
Structural Engineering Section B
Structural and Geotechnical Engineering Branch
Div.ision of Engineering

SUBJECT: R. LANOSMAN'S CONCERNS ON INTEGRITY OF DIESEL GENERATOR"

BUILDING AT MIDLAND SITE

Enclosed please find the 1,nitial response to R. Landsman's concerns on
the integrity of the Diesel Generator Building at the Midland site, as
prepared during a working meeting on July 28, 1983, by myself and our
consultants, John Matra and Gunnar Harstead.

.ta+ L / E O ''

Frank Rinaldi, Structural Engineer
Structural Engineering Section.B
Structural and Geotechnical

Engineering Branch
Division of Engineering

Enclosure: As stated

cc: H. Denton J. Knight
D. Eisenhut G. Lear
R. DeYoung J. Kane
E. Christenburg R. Landsman
C. Bechhoefer J. Matra
R. Vollmer G. Harstead
R. Warnick F. Rinaldi

_
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REPLY TO R. 8. LANDSMAN'S CONCERNS ON THE STRUCTURAL INTEGRITY OF THE -

DIESEL GENERATOR BUILDING FOR MIDLAND NUCLEAR POWER PLANT

INTRODUCTION:
.

The structural engineering staff and their consultants have reviewed and
evaluated the structural adequacy of the Diesel Generator Building (OGB)
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
OperatingLicense(0L) stages.

This report concentrates on the period following the determination by
Consumer Power Co. (CPCo) that the fill material under the DGB did not
meet the design specifications and that remedial actions were neccssary..

The applicant, under advice of their consultants, surcharged the -

structure.with approximately 30 feet of sand and Implemented a permanent
dewatering program to correct the poor soil conditions under the DGB.
In addition, electrical ducts were discovered to be supported by a
competent foundation and were structurally connected to the base of the
DGB. This condition imposed new loads on the structure in addition to
all other design loads (Dead Loads, Live Loads, Tornado Leads, 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 el. 628
ft. and rest on backfill that extends down to approximately el. 603 f t.
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 DGB consist of continuous reinforced concrete footings,10
ft. wide and 2 ft. 6 inch thick, with their base at el. 628 f t. The
walls rise from an elevation of 628 ft. (bottom of footing) to el. 690ft. (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, 1982, by the additional written
testimony of Frank Rinaldi, Franz Schauer, Johr. Matra, and Gunnar
Harstead and all oral correction introduced by the same witnesses. The
adequacy of the OGB is based upon many analyses, reviews, and monitoring
requirements which address normal loads, settlement loads and postulated
environmental loads. Due to the fact that available measured and
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predicted settlement data is not sufficiently refined to calculate
structural component's stress by the use of a finite element analyses,
the following quotations summar,ize the structural staff position for
acceptance of the OGB:

(a) The NRC Staff b' lieves the actual measured settlement values aree

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 acceptability of the OGB to withstand
its design load over the lifetime of the plant. Instead, the Staff
has looked at the current condition of the structure to estimate.

stresses due to settlement. To these it added stresses due to
other design loads which are not presently on the structure but
which have to be considered. The staff relied on Applicant's
finite element analysis only for'the latter stresses. ,

(c) The fiRC Staff finds the OGB to be structurally acceptable.

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

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

Applicant's finite element analysis of the OGB (as applicable to
settlement effects).

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

Summary of Landsman's Concerns:

The concerns documented by R. Landsman regarding the DGB by his
memorandum to R. F. Warnick, Director Office of Special Cases, Region
!!!, dated July 19, 1983, transmitted to 0. G. Eisenhut, Director,
Division of Licensing, NRR, by memorandum dated July 21, 1983, were
received by the undersigned on July 27, 1983. This memorandum
identifios, in generel, concerns previously discussed by the staff
during internal meetings and at the ASLB December 1982 hearings related
to the OGB. The undersigned fail to understand why R. Landsman has not
chosen to participate more fully during these meetings, or why he had
not documented his concerns during the review process. The concerns
identified in his July 19,1983 memorandum in some cases are not clear,
do not give specific reference to transcripts and other official
documents, and in some cases, references to various statements are not
fully correct. We will first sumarize our understanding of his
concerns and then address them in the following order:

FIRST C0f1CERN: ClaimofinadequacyoftheFiniteElement(FE) Analysis
performed by the applicant for the OGB as applies to
the following:
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Effect of cracks on stiffness of DGB
Validity of straight line settlement data
Time dependency effects of settlements
Corley statement on cracks and time dependency
effects of settlement

(e) Staff's official position on FE analyses as stated
by F. Cchauer. -

'

SECOND CONCERN:
.

,

'

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

hearing,,

,

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

(c) Claim that F. Rinaldi stated that the staff cannot
rely on the results of the NSWC analyses using
actual settlement values.,

THIRO CONCERN: Claim that the crack evaluation used to determine the
stress in the reinforcing steel is not an adequate
practical engineering approach.

FOURTH CONCERN: Claim that the crack monitoring program accepted by the
staff to evaluate the rebar stresses during the service
life of the building is not adequate.

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

j

Reply to Landsman's Concern:
1

FIRST CONCERN

Part(a) In the design of rainforced concrete structures, the
composite of concrete and rebars is modelled as homogeneous
material with the concrete expecte'd to crack under tensile
loads. It is acceptable to assume concrete sections as
uncracked for calculational pursoses. The assumption of
uncracked concrete neglects bota the expected cracks and
the stiffness of reinforcing bars which are compensating
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effects in the calculation of stiffness. Also, a reduced
stiffness would reduce moments ~and forces due to settlement, -

therefore, reducing some conservatism frcm 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.

.

Part(b) 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". Sending moments are
proportional to the second derivative of displacement with
respect to length and shear is proportional to the third
derivative of displacement with respect to 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. Structural engineering judgment
must be exercised in the formulation of the models and in the
evaluation of the results.

The applicant performed many of the analyses to represent
various stages of construction, including a completed model,
a 40-year life-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
engineering judgment, analyses, justified by prudent

~

and observations of thestructure.
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In conclusion we state that the use of the straight lind or.

other representation using the available settlement data
3 cannot produce credible results.Therefore, the staff did -

develop a corservative estimate of the state of stress of
the structure based on the crack-evaluation and added these
results to the stress levels for the environmental loads as
per code requirements. However, we like to point out that
several loads (OL, LL, T) were a'dded twice. Also, the
controlling load combination is the one with the tornado
load. The applicant did not account for ventingoof the
structure in their analysis, but the drawings and site
visits indicated that considerable venting is provided. We
like to point out that these two factors add a great deal of

>

conservatism to the results. In addition, the effects of
future settlement was considered in the applicant analysis, '

but the staff will' rely on the monitoring program.

Part (c) The fact that settlement took place over a period of time '

'

was accounted for in the applicant's and in NSWC's analyses.
; Settlements that took place prior to the completion of ,

i
! construction has less effect on the final stresses in the || structure, for the following reasons:

!

The partially constructed structure is less stiff and,a.
I

therefore, moments and forces were minimized

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

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

Part(e) F. Schauer did make the statement identified b Iduring the ASLB hearing of December 10, 1982 (y R. Landsmanp. 11149).
However, we suggest that R. Landsraan read the
cross-examination by the ASLB on page 11150 of the December
10, 1983 hearing to fully understand the staff position as
stated by F. Schauer.

The answers provided on that page of the transcripts states
that one cannot fully rely on all of the analyses, and that

. engineering judgment needs to be exercized.

Second Concern

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

-
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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. z(Not for duct bank impingement

. consideration)..
,

,

2. 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 pos'sibility 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 also be cracked. ,

i~ But no cracks'were observed in these areas.
'

3. .In all cases where the duct banks have been released,
the measured or predicted settlement values imposed on
the analytical models resulted in very high' stresses in-

areas where no cracks now exist. Thus. indicating that
these settlement values as such' were not seen by this
structure.

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

(a). redistribution of loads once yield is reached,

(b) the relaxatica 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 analysis,

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

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

i
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: 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 life of the DGB (a-,

location,of high stress as per these analyses, but having no-

major cracks.was selected).
- Part(b) 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 stres' es exceed their yield stress, thes

'

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.

Part(c) The claim that F. Rinaldi stated, "that the actual settle-
ment values could not be relied upon to determine if the DGB
meets the regulatory requirements" is not complete. The
additional testinony clearly states that the applicant's,

analyses using-linear settlement data were not fully relied
upon in our evaluation. This is stated on pages 11084 -

'11087 of the ASLB hearing transcripts, dated December 10,
;

1982. The staff performed an-additional crack evaluation as
stated in our written testimony presented on- the pages
following page.11086 of the above mentioned ASLB hearings.
All stress levels were below code allowable. Therefore, we
found the concrete cracking levels in the OGB, as reported,

i

by the applicant, acceptable. The proposed crack monitoring
will provide controls over potential future crack-patterns.-

Third Concern

The evaluation of cracks as performed by the Staff is not a
structural analysis, but rather a method of estimating upper

; bound stresses in the rebars of an existing reinforced'

. concrete structure. These values were used as conservative
values for stress due to differential settlement, shrinkage -
and other secondary effects. These stresses were-
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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 s'tructure, instead, it is a simple
box-like structure. Also,.all reinforced concrete
structures have cracks and we disagree with the statement

.that "there is no practical method available today to
analyze a ccmplex 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
by the applicant as well as independent calculations.
Furthermore, the stresses caused by settlements are
secondary stresses. Secondary stresses are defined as those
stresses whi~ch can exist in a structural material which do
not impair that capability of the structural material to'

carry prirary stresses, provided the secondary stresses-do
not cause rupture or gross distortions of the structural
material. Frcm a variety of evaluations, the indications
are 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,
a crack monitoring program has been established to provide
engineers with information to assess the condition of the
structure, as a prudent measure.

The criteria for the monitoring 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.

.
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Reply to Summary:
.

It is surprising that, with all of the data and information
avail'ble on the subject of DGB there still exists such.aa
misunderstanding. Beyond this response we would-
respectfully direct R. Landsman to evaluate all of the
information currently available in the field of structural

,

analysis and specifically to that available in the docket
of the Midland project.

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

W~ A/
~

- nnar Harstead, consultant
tructural & Geotechnical
Engineering Branch

+ k
hn Matraf Consultant /'

tructural & Geotechnical
Engineering Branch

.

e
AL Q r

Fr4nk Rinaici, Structural Engineer
MidlandProject,
Structural & Geotechnical

Engineering Branch
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Docket Nos: 50-329

and 50-330 -

The Honorable ' Donald W. Riegle, Jr.
United States Senate
W&shington, DC 20510

Dear Senator Riegle:

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 Essexville,. Michigan, has been
forwarded to me for reply. Mr. Romo indicates a suspicion that the.0ffice of
Nuclear Reactor Regulation is " withholding vital, damaging information that
should be made public" on the Midland Plant, Units l' 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."

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 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 National
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 enclosure and determination of a final staff position on
the adecuacy 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 rotien to reopen
the hearing record with respect to the structural adequacy of the DGB is pending
before the Licensing Board.

1
With respect to Mr. Romo's concern for the Auxiliary Building crack, en i
January 6, 198a, 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 has |
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The Honorable Donald W. Riegle, Jr. -2-

_

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

DL:LB #4 LA:DL:LB #4 DL:LB #4 RIII AD:L:DL
*DHood/hmc *MDuncan *EAdensam *By Phone *TNovak
3/27/84 3/27/84 3/27/84 3/28/84 3/ /84

DIR:DL DD:NRR DIR:NRR OELD EDO

*DEisenhut *EGCase *HRDenton WJDircks
3/28/84 3/6/84 4/3/84 3/ /84 3/ /84

'
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MDuncan
MJambor
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SECY (1),
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JKeppler
GCunningham .
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HThompson
BSnyder '
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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 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."

It is our understanding that the expressions of concern by NRC staff members or
NRC consultants regarding structural adequacy of the Midland Diesel Generatcr
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 National
Laboratory, in conjunction with three members of the NRC Structural Engir.eering
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 enclosure and determination of a final staff position on
the adecuacy 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 structural 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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Ms. Duncan Andrews -2-

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,
,

i

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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DIR:DL DD:NRR DIR:NRR OELD EDO

*DEisenhut EGCase *HRDenton WJDircks;
'

3/28/84 3/ /84 a/3/84 3/ /84 3/ /84

L
'

;

;

,



.

:. .

-
.

,

' '
..

,

.

DISTRIBUTION: (Green Ticket No. 14237)

Docket Nos. 50-329/330 w/ original incoming
NRC PDR w/ incoming
Local PDR w/ incoming
ED0 Control No.14237
EDO Reading File
WDircks Reading File

- LB#4 Reading File /EAdensam
DHood. ,

MDuncan
- MJambor

*

Attorney, OELD
TNovak/P0'Brien

SECY(1)(EDO14237)KBowman -

RDeYoung
'

JKeppler
'

GCunningham.

ECase/HRDenton . .

TSpeis '

.

RMattson
RVollmer
HThompson
BSnyder
TRehm

.

S

e

Ut_'



V,

- - _ _ ._

,. j

;.
-

..

. ..
~ ,

.

DISTRIBUTION:
Docket Mos: 50-329/330

'NRC PDR- _
-

Local PDR HSmith (E 14237)
PRC System JDircks
EDO r/f RDeYo g
DHood JKe ler.
MDuncan G nningham
EAdensam- Case /HDenton'

.
. MJambor- TSpeis

The Honorabis Donald W. Riegle, Jr. Attorney, OELD RMattson
United States Senate- TNovak/P0'Bri_ RVollmer..

Washington, DC .20510 MBridgers, EB0 HThompson
.

PPAS . BSnyder'

Dear. Senator Riegle: SECY(3) TRehm

Your letter of February 17, 1084, to Mr. Carl on .Kammerer, Director of the
Office of Congressional Affairs, enclosino letter dated January 9, 1984,
from Mr. . Leo R. Romo of Essexville, Michihafi, has been forwarded to me for
reply. Mr. Roma indicates a suspicion that the Office of Nuclear Reactor-

Regulation-is " withholding vital, damagfng.information that should be made

public"ontheMidlandPlant, Units 1/,nd2. Specifically, he is concernedthat " reports are being . ' watered-dower 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." /

It is our. understanding that expressions of concern oy NRC staff :nembers
or NRC censultants regardin structural adequacy of the Midland Diesel Generator
Building (DGB) have either/ een made in meetings or hearings open to the public,
or have been expressed ip' 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. Absent a more specific allega-
tion of withholding of infonnation, we are unable to address these conceens
further. A motio'n 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 adequacy of the Midland DGB has not been cencluded-
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) 9 the Controi Tower portion of the Auxiliary Building. The applicantf

has provided an evaluation of these cracks by letter dated February 8, 1984.
The %tter is available to Mr. Romo at the Grace Dow Memorial Library,
Mid}heNRCstaff.snd, Michigan. The applicant's evaluation is currently being reviewedby t Accordingly, the staff has no position at this time

.
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The Honorable Donald W. Riegle, Jr. -2- / |7

/ -

regarding the structural significance of these c' racks; and we know of no recent
" announcement" by the NRC that the crack in thf Auxiliary Building is acceptable.

/.
-

I trust this reply provides sufficient clar'fication for you to reply to
Mr. Romo. '

.

ncerely,

William J. Dircks, Executive Director
~

for Operations .
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*

Washington, DC. 20519 MBridgers, EDO HThompson.
PPAS BSnyder

1

Dear Sena. tor,Riegie: SECY (3) 7
TRehm

' Your letter of February 17,1984, to Mr. Carlton Kannerer, Director of the
' Office of Congressional Affairs, enclosing a lettpr 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 0ffice of Nuclear Reactor

f
. Regulation is " withholding vital, damaging information that should be made
public" on the Midland Plant, Units 1 and 2. jSpecifically, he is concerned
that " reports are being ' watered-down', edit 9 , or not being released at alld
about Midland's Diesel Generator Building", and he indicates he does not
understand "the NRC's recent announcement adout the crack in the Auxiliary
-Building being acceptable." [
All expressions of concern by NRC staff nkmbers or MPC consultants regardino
structural adequacy of the Midland Diesgl Generator Building (DGB) have either

written documents made pu. .icly availab'to the public, or have been expressed in
been made in meetings or hearings open

le. All individual staff members and-
PRC consultants with concerns have exp'ressed their views freely and openly.
From our cwn knowledge of this matter /, and from Mr. Romo's letter, we find no
support for the suspicion that reporfs on the Midland DGB are being
" watered-down", edited or suppressett. Absent a more specific allegation of

t

withholding of in*ormation, we are unable to address these concerns further.
A motion to reopen the hearing recdro with respect to the structural adequacy
of the DGB 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 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 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 Memorial
Library, Midland, Michigan. The applicant's evaluation is currently being
reviewed by the NRC staff. Accordingly, the staff has no position at this

|

.l

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

.

. 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 you to reply to
Mr. Romo. -

i

Sincerely, /

|
4

Williamed.Dircks,ExecutiveDirector-
.

for Operations
'

. Enclosure:
As stated j
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.

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 economics and safe ty. 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 Ragulatory Cnmmission 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 vital, damaging inforr'ation that
should be made oublic.

Specifically, we are concerned that repcrts 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 E"ilding being acceptable. Could you please request
explanations on these two items from the NRC?

Thank you, and Ilook forward to your reponse.

) ( |[ Cn%r"
.

Leo R. ROMO-

Correspondind Secretary

0 2. . : . r .o..s u. m o ,o. .a..r u a .os r~cu e <,

. . .



'

- , - y

. . >
, ,

*

!
-

.

.

k

.

Sen. Donald Rieglec. . . , .

' CORRESPONDENCE CONTROL TICKET . . .
,i , , , , . . , . ,

LO NG DATE: 2/22/84
.

'
.

NUMBER: 84-0199
'

0FFICE OF THE SECRETARY
.

-

.

ACTION OFFICE: % gpo
'

Sen Donald W. Riegle, Const Ref
AUTHOR:

'

AFFILIATION: Leo R. Romo
,

LETTER DATE: 2/17/84 FILE CODE:
,

ADDRESSEE: OCA

Concerned about certain.rpts re the Midland fac that
-

.

SUBJECT: would delay plant oper"

! Mar 2Direct Reply... Suspense:, '

ACTION:
pec'd off. E00

.

n ....a t
Thne.....g1.h4. ..l.Th.

,DIS $RIBUTION:
i

/e

.t7 .

!
.,p p7,SPECIAL HANDLING:None

,

'

SIGNATURE DATE:
* ''

'

FOR THE COMMISSION: Billie\'
gi

,

W

- - , - - - - ,, _ * ' ' - - - , - - , _



:.
-

l'..o' .o[
L

: -
.

* A

f

:
* ,

_

E
F
k; *

.

'
s .

f
.

.

'
.

t

k
.

FROM: ACTION CONTROL DATES f[ CONTROL NO.

* " " ' ' " * ' 3 30 Ra e 14237Sen. Donald H. Riegle, Jr. OATE OF DOCUMENT

arE= aEnv 2-17-84
PREPARE FOR SIGNATURE*TO: OF;

*^'"^'
Ocnuauan '

FILE LOCATION @ EXECurIVE DRECToROCA or, .

DESCRIPTION O terren O usuo O nepont O orHER SPECIAL INSTRUCTIONS OR REMARKS |

Encl. letter fm Leo R. Romo, Lone Tree Mark envelope ATTH: tis. Duncan Andrews
Council, re req information on Midland's

- diesel generator building & cracks in the
auxiliary building

-- I
. .no.co to care i- w .riou aour

Donton. NRR 3-15-94 DeYoung
_lisenfr.* I3/19/R4- Keppier a ,

341 - GCunningham. .
#'__lVM W O' Case /Denton SnyJer6.'n i G A 1. PPAS

V*D"'' 2.. Speis
3. Mattson
4. Vollmer SECY 84-0199
5. Thompson

9 232 EXECUTIVE OIRECTOR FOR OPERATIONS TO 'VOT REMOVE TH/J COPY
PRINCIPAL CORRESPONDENCE CONTROL

.-

L



c ' .s . ,.o

.

.

..
.

'%Cnifeb States Senate
W A S H I NG TON. O.C. 20SIO

.
February 17, 1984

.

,

Mr. Carlton Kammerer.
Dir. Office of Congressional.

,

Affairs
, Nuclear Regulatory Commission
1 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 enclosing a
copylof 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
correspondence to Ms. Duncan Andrews, of my staff, at SD-182
Dirksen Senate Office Building, Washingtoa, D.C. 20510.

Thank you for your attention to this matter.

Sin rely,
'T,

-<

/& /
/ Donald W.Riegl[,J,.

.

09.
DWR/ daw

Enclosure
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'Ms. Duncan Andrews -2-

.

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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The Honorable Donald W. Riegle, Jr. Attorney, OELD RMattson
United States Senate TNova k/P0'Brien RVollmer
Washington lDC 20510 MBridgers, EDO HThompson

PPAS BSnyder
Dear Senator Riegle: SECY (3) TRehm

Your letter of February 17', 1984, to Mr. Carlton rammerer, 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 Puclear Reactor
Regulation is " withholding vital, damaging information that sho.uld 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."

It is our understanding that the expressions of concern by NRC *,taff members
or NRC consultants regarding structural adequacy of the Midlano Diesel Generator
Building (DGB) have either been made in neetings or hearings oper to the pub?ic,
or have been expressed in written docements made publicly available. !ndividual
staff members and NRC consultants with concerns have expressed thei views
freely and cpenly. From our own knowledge of this matter, 'and from Mr. Remo's
letter, we find no support for the suspicion that reports on the Midland DGB
are being " watered-down", cdited or suppressed. Absent a more specific allega-
tion of withholding of information, we are unable to address these corcerns
further. A motion to reopen the hearing record with respect to the structural
adequacy of the OGB 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 for the Auxiliary Building crack, during an
NRC audit at the Midland Plant on January 4-6,198a, the applicant discovered'

and reported cracks in a concrete floor in the higher levels (elevation 685
g/

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 evaluation is currently being reviewed-

by the NRC staff. Accordingly, the staff has no position at this time
..
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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 Build,ing is acceptable,

f trust this reply provides sufficient clarification for you.t'o reply to-
n Mr. Romo.

'

Sincerely, ,

,

. .

William J. Dircks, Executive Director
for Operations
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~ '2]Cnifeb Stafes Senate,

W A S .41 NG TON. O.C. 20S90 -

February 17, 1984 1

,

.

Mr..Carlton Kammerer
Dir. Office of Congressional

Affairs
'

Nuclear Regulatory. Commission
: 1717 H St., NW

Washington, D.C. 20555''
. .

Dear Mc. 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 enclosing a
copy of the constituent's corresp'ondence for your
information.

I would appreciate your response to the concer'ns 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, Washington, D.C. 20510.

.Thank you for your attention to this matter.

Sin rely,
' .,

/ Donald W.Riegl , J,.
- r.

DWR/ daw
*

Enclosure
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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 econoalics 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 Ragulatory Commission 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
Ragulation is withholding vital, 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"11 ding being acceptable. Could you please request
explanations on these two items from the NRC7

Thank you, and Ilook forward to your reponse.

( |[ C!>W
,

Leo R. ROMO
~

Corresponding Secretary

2,w. . . n o .. s u , r o . o . . ., .. n . . o .e . c . w s n : .t ,.
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Ms. Duncan Andrews -2-

.

' '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 PREVICUS WHITE FOR CONCURRENCE
.

CL:LB #4 LA:DL:LB #4 DL:LB #4 RIII AD:L:DL
*DHood/hmc *MDuncan *EAdensam *By Phone *TNovak
3/27/84 3/27/84 3/27/84 3/28/84 3/ /84
DIR:DL DD:NRR DIRp$R OELD E00

*DEisenhut EGCase *HRWnton WJDircks
3/28/84 3/ /84 4/3/E 4 3/ /84 3/ /84
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Docket Nos: 50-329 OM, OL
and 50-330 OM, OL ,

*

.

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

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

SUBJECT: BOARD NOTIFICATION ON LIFTING 0F 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 Comission 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 84-019

~

dated Fet'ruary 2,1984, reported the lifting of the stop work order 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. 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 III inspection reports to be provided to the Licensing Board and
hearing parties.

,

s
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Enclosure 1 also describes (1) a recent-Region III organizational change in
. hich the Midland Section of the Office of Special Cases is transferred tow
the Division of Project and Resident Programs, and (2) increased resources. -

,

for NRC inspections for the Midland Plant.

.

Darrsli G. Eisenhut, Director
Division of Licensing

Enclosure: '

C. Norelius memo dated 4/9/84 .

'

cc: SECY (2)
OPE-

0GC.

ED0
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

N
DL:LB #4 OL:LB #4 AD:L:0L DL DJ$.pl
*0 Hood /hmc *EAdensam *TNovak *RStark DEisMut
4/19/84 4/20/84 4/20/84 ' 23/84 4l . /84

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

FROM: . C. E. Norelius, Director, Division of Project and-

Resident Programs

SUBJECT: RECOMENDATION FOR NOTIFICATION OF LICENSING BOARD -
FCR/FCN STOP WORK STATUS AND NRC MIDLAND STAFFING CHANGES

In accordance with present N'RC procedures regarding Board notifications, the'

following information is being provided as constituting new information
relevant and material to the Midland OM/0L proceedings. .

Desian 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 lifted. 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 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
r.esults of this inspection via a copy of the inspection report when issued.
This will complete all required followup action by the NRC.

d hM
;

!
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D. G. Eisenhut 2 APR 9 W ;

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 workload associated with the Cons'truction
Completion Program.

The NRC now has three resident inspectors located at the Midland site, an
; additional three individuals in the Region III office 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 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 Zincer 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.

O
N d d ed a

h C. E. Norelius, Director
0 Division of Project and

Resident Programs

Enclosures: As stated

cc w/encis:
! J. G. Keppler
i

e
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Attrettaeat 1
STOP WORE RELEASE SIN 9 TART

STOP h08E ORDERS FSW-33 THROUCll 49
4

STOP WORE NO. 'FSW-33 FSW-34 FSW-35 FSW-36 FSW-37 FSW-38 FSW-39 FSW 40 FSW-41

SUBJECT HVAC $ack HPQAD Hanger CEO Construe. Procurement B8W Fabries- . Sotts Q. Standish CSO Fabri- Balance
& MPQAD- Retnspeetton tion Testing tion, Instal- Related . Fabrication eation 4 of Plant
MVAC In- lation A In- Wort Fabrt- Factitty Installa-

.

Q-relat-
speetton spection eation, in- Fabrication tion; MrQAD ed work

(Uttitatng stallation, Inspection Insreetion includ.
*

_ BPCo Spee's construetton in support ing CCP
4 Dwgs. & Inspection of CSO Status

Assess-
ment &'
OVP Act.

,

PARTIAL RELEASE N'/ A N/4 N/A Arre Arbor N/A N/A N/A N/A N/A'
Prneurements
(Only) Vert-
Fled as not *

arrected
if.3-83
*I:20 a.m.

PARTIAL RELEASE FOR 12-9-8) 12-9-83 12-9-83 12 9-83 '12-9-83 12-9-83 12-9-83 12-9-83 12 9-83
FCN/FCR PPOCESSING 6:10 p.m. 6:19 p.m. 6:20 b.m. 6:59 p.m. 6:20 p.m. 6:12 p.m. 6:21 p.m. 6:22 p.m. 6:21 p.m

STONE & WEBSTER t-20-84 1-20-84 1-20-84 1-20-84 1-20-84 1 20-84 1-20.84 1-20-84 Dws only
ARCMITECTURAL et Sta-

> RELEASE
_ tion 14

32-11-83
(Verbal)

Dws 4
,

Spees.
DCC Sta-
tions
14, 48a,

. bad 4 55
12-I3-83

-

P.-1nt
concept

*

f Sta-
tion 59
t-20-84

.

Rev. 2
3-23 -84
D A Taggart

- '- - . _ . . -

e

O

*-

_- . _ _ _ _ _ _ _ _ _ _ _ _
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FACE 2

) STOP WORK No. FSW-33 FSW-34 FSW-35 FSW-36 FSW-37 FSW-38 FSV-39 FSW 40 FSW-41

FARTIAL RELEASE FOR 2-9-84 1-20-84 2-9-84 1-20-84 2-8-84 1-20-84 1-20-84 12-11-83
.i 0-RELATED WORK 11:25 a.m. 11:17 a.m. 2:48 p.m. 11:16 a.m. 3:48 p.m. 11:15 a.m. 11:18 a.m. 3r00 p.m

; ARCHITECTURAL DOC's f Station f Station f Station f Station f Station f Station f Station Dws only

i 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) $9 (FDDC) 59 (FDDC) f Station
i NOTE: Fab. 14

! rication,
Inspection, 12-13-83
4 related 9:15 a.m.
work in Dwg &
support of Spee's
Solta re- DCC Sta-
leased via tions 14,

SWO FSW-38 48a,b44
& 55

1-20 84*
11:15 a.m
All via
work prin
4 Statua,

Anaesa-.

ment Prin
j concept

! 9 Statton
59 (FDDC)'

4

1

j STONE & WEBSTER 1-20-84 1-20-84 1-20-84 1 -29-8 4 1-20-84 1-19-84 1-20-84 1-20-84 1-20-84
j CITIL RELEASE

| FARTIAL RELEASE 2-9-84 1-20-84 2-9-84 1-3-84 2-8-84 1-19-84 1-20-84 1-20-84 1-20-84
! FOR O-RELATED 11:25 a.m. 11:17 a.m. 2:48 p.m. 11:16 a.m. 3:48 p.m. 9:40 a.m. 11:15 a.m. Italt a.m. 11:15 mm

WORK CITIL DOC's F Station f Station f Station f .9ation f Station Solla DCC f Station f Station
. 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) Stationa 59 NOTE: 59 (FDDC)
i- 8,10.13.24 Fabrication,

4 64 Inspection,;

& related
work in au.
pport of
Solla re-
leased via

SWO F5W-38

STONE & WEBSTER 1-24-84 1-24-84 1-24-84 1 -21-8 4' 1-24-84 1-24-84 1 24-34 1 -24 -g 4 1-24-g4

- I & C RELEASE
! :

kj
a

. !

Rev.2
3-23-84
D A Taggart

I

.

1

i f.
- - . . - - . - . ---- - - - - - - . . , .
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Page 3*
.

STOP WORK No FSW-33 FSW-34 FSW-35 FSW-36 FSU-37 FSW-38 FSW-39 FSW 40 FSU 41

FARTIAL RELEASE 2-9-64 1-24-84 2-9-84 1-24-84 2-8-84 (3 olla C 1-24-84 1-24-84 1-24.84
FOR Q-RELATED 11-25 a.m. 12:32 p.m. 2:48 p.m. 12:30 p.m. 3:48 p.m. Serses to 12:32 p.m. 12:33 p.m. 12:35 a.m
WORK I AC DOC's' f Station f Station f Station 9 Station f Station support # Statton f Statton

- 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 IFDDC) Civil Sotte - 59 (FDDC) $9 (FDDC)
released
1-24-84
9 11:55 a.m.

STONE & WEBSTER 1-26-84 1-26-84 1-26-84 1-26-84 1-26-84 1-26-84 1-26-84 1-26-84 1-26.84
'ELECTRICAL

.
-RELEASE

PARTIAL RELEASE 2-9-84 1-26-84 2-9-84 1-26-84 2-8-84 2-6-84 1-26-84 1-26-84 1-26-84
FOR Q-RELATED 81:25 a.m. 2:36 p.m. 2:48 p.m. 2:37 p.m. 3:48 p.m. 1:20 p.m. 2:38 p.m. 2:39 p.m. 2:12 p.m

WORK ELECTRICAL f Station f Station f Station f Station f Station Stations f Station i Station f Statto

DOC's. 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 8 a 10 59 (FDDC) 59 (FDDC) 59 (FDDC-
*

STONE & WEBSTER 2-8-84 2-8-84 2-8-84 2-8 -34 2-8-84 2-8-84 2-8-84 2-8-84 2-8-84
#

IECHANICAL
RELEASE

FARTIAL RELEASE 2-9-84 2-8-54 2-9-84 2-8-34 2-8-84 3-23-84 2-8-84 2-8-84 2-8-84
FOR 0-RELATEP 11:25 a.m. 3:47 p.m. 2:48 p.m. 3:47 p.m. 3:48 p.m. 7:30 a.m. 3:48 p.m. 3:49 p.m. 3:45 p.m

WORK MECHANICAL f Station f Station f Station f Station f Station f Stations f Station f Station 9 Station

DOC's 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 8 4 10 59 (FDDC) 59 (FDDC) 59 (FDDC)

FINAL Ct1MFLETE 2-9-84 2-8-84 2-9-84 2-8-84 2-8-84 Sotta Frl- 2-8-84 2-8-84 2-8-84
RELEASE 11:25 a.m. 3:47 p.m. 2:48 p.m. 3-47 p.m. 3:48 p.m. mary re- 3:48 p.m. 3:49 p.m. 3:45 p.m.

lease
1-19-84
9:40 a.m.

' NOTE: C Series docum?nts were inclujed 9 I & C Doc's, C-Doe were released in
-

'conjunction as when the diselptlne was released starting 1-24-84. Re e , 2

3-2 3-84
D A Taggar

. .

- . - - . . ...--_.------_p -.

e
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' ' * -% Site Manager
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Midland Protect PC Som 1963 Midland, MI 48640 . (517) 631 4650

February 23, 1984

.

t

'Mr J J Harrison .. .

Chief, Midland Section
'

Region III
Nuclear Regulatory Comission
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 73*10*03
0250 99*04

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

,

t

/
DLQ/DDJ/ kip

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

? -

U '"k~ Uj

.
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To Distribution (See below)

Faca DATaggart, Midland COMumm
*

Dart February 21, 1984 Power
Company

[ susaccT MIDLAND ENERGY CENTER PROJECT - IDENTIFIED
NCR's FROM THE FCR/FCN REVIEW FOR SWO's g ,,,

Conatsponotwcc-

~D U ME']
*

cc KJGill,~ Midland -

,

PDMilano, Midland
*

'

BMPalmer, Midland

. .

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 JLWood, Midland -
.

DLQuamme, Midland GEParker, Midland
HPLeonard, Midland RCSember, Midland
JKMeisenheimer, Midland NReichal, Midland
WREird, P-14-418A DPerry, Midland

1

&

. . g m... . , . , . . , . . . g
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NCRs From FCR/FCN Review For SW0s

.

NCRd Discipline Nonconformance -

'1. C-00913 Mechanical Penetrations drilled and rebar cut in
; isolation valve pit wall and Turbine
t Building wall w/o prior Project appro-

val, as required by Spec C-231.-

2. C-00024 I&C Contrary to note on Drawing J-3150(Q)
Instrument Support, 2LT-3976BB2, lo-
cated 4" east oftrequired location.
Tolerance was only.22"..

"'

3. C-00933 Electrical 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-900.4

E-900 calls for wir.e tag now to be
"6". Drawing E-37 identifies wire -

number as "SG1".

.4. C-00934 Electrical FCN E-5744 revised sizes of terminal
(Replaced by NCR C-01012 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

F could be installed. NCR C-01012 written
; on the same problem which superceded

this NCR.
i

S. C-00935 Electrical Drawing E-791 provides dimensional
i plans for raceway supports. E-748
'

provides dimension sections for
raceway supports. FCR E-639 was not
incorporated into Drawings E-748(Q),
Sheetc 1 & 2. Dimensions on E-741(Q),

do not agree with E-748(Q) sht 1.
Proposed connection details on FCR-
E-639 for E748, Sh. 2, were disapproved

,

Status of supports indeterminate.
. .- _ -.. _ : :re - -- . . . - - $ e. .

| A F nnitt-77 FJ v11 FCR C-1698 written against detail 7/C, g, _

(HVAC) 902 at one specific location. The FCR
was dispositioned to be a revision for
all locations. However, the FCR was
not attached to Drawing C-902.

.

.$._ _ . . . , - _ . .. ,_ ..._. .- ._ .. _-.-,_ _~-. , ,.. ,..-.-...,_ ..,-.m.,__.
'

_ . . _ ~ , , ,.
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NCR Disci,111ne Nonconformance
'

7. H-00134-ZZ Civil same as H-00133-ZZ but for dirrerent .

(HVAC) hanger.
.

' '8. H-00135-ZZ Civil Same as H-00133-ZZ but for dirrerent3

(HVAC) hanger.'

9. H-00175-ZZ Civil FCN C924 never incorporated'into
(HVAC) Drawing C-953(Q) as so stated in dis-

position.

10. H-00176-ZZ Civil FCN C-878 never incorporated into
(HVAC) Drawing C-935(Q) as'so stated in

'
disposition. . .

.

.g
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MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine

( |Cosmissioner 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.

(BN84-083)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Consission for information.
This information is spplicable 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 infomed 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 84-019
dated February 2,1984, reported the lifting of the stop work order 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. 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 III inspection reports to be provided to the Licensing Board and

j hearing parties.

,

e
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--Enclosure 1 also describes (1) a recent Reaion 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.o -

,.

\ *
r. . ,

' , ' . tt.. ; . s. .

Dar'rdl. s 'G'. . Ei se'nhut ,"Di rector
, ...

l
Division of Licensing

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

,

cc: SECY (2)
OPE

'

OGC
EDO

'

Parties to the Proceeding1

C. Bechhoefer, ASLB.

F. P. Cowan, ASLB'

J. Harbour, ASLB
C. Kohl, ASLAB<

.J. Buck, ASLAB
T. Moore, ASLAB

4

: -
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3

1
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4
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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 MIOLAND 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/0L proceedings.'

Desian 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
ifcensee lifted the remaining stop-works by area engineering discipline.
On March 23, 1984, at 7:30 a.m., the final stop work was lifted. 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, problems identified by the
licensee, and corrective actions taken. The Board will be informed of the
r.esults of this inspection via a copy of the inspection report when issued.
This will complete all required followup action by the NRC.

h
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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 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 office 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 at Midland, approximately
two and one-half man years of effort. In the int ;m, two Argonne contract

.

angineers, formerly assigned to Zimmer, have been semporarily 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, OPRP, 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.

O
O L d cd *

k C. E. Norelius, Director
0 Division of Project and

Resident Programs

Enclosures: As stated

cc w/encis: ,

IJ. G. Keppler

i

,
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Attacltaent 3
STCP WORE pit. EASE StDptART

STOP WORE ORDEss FSM-33 THROUGH 41

STOP w0ng 30. FSu-33 FSW-34 FSW-35 FSW-36 FSW-37 FSW-30 FSW-39 FSW-44 FSW-4 3

SUBJECT NTAC Zack MPOAD Nonger CEO Construe. Procurement B&W Fabrica. Soils 0 Standish CSO Fabel- Betance
& MPOAD- Beinspection tion Testing tion, Instal- Deleted Fabrication . cation 6 of Flant
NWAC In- lation & In- Work Fabri. Facility- Installa. 0-relet.

* speetton spection eation, In- Fabrication tion; M OAD ed work
fut!!! sing stallation. Inspection Inspection ineled.
SPCo Spee*a construetIon in support ing CCP
& Duss. 4 Inspeetten of GSO Statue

, Assess.
ment S
QvP Act.

.

PART!al RELEASE N'/ A N/A N/A Aers Arbor N/A N/A N/A N/A N/A
Preceraments
(only) vert.
Fled as not '

effected ,

11-3-83
10.20 a.o.

PARTIAL SELEASE FOR 12 9-83 12 9-83 12 9-83 12 9-83 12 9 83 12-9-83 - 32-9-83 12 9-83 12-9 83
FCN/PCB P90 CESSING 6:10 p.m. 6:19 p.m. 6:20 6.m. 6 :';9 p.m. 6:20 p.m. 6 i2 p.m. 4:21 p.m. 6:22 p.m. 4:29 p.m

STURE & WEBSTER . 1-20-84 ~1-20-84 t-20-84 1 20-84 1-20-84 1-20-84 1-20-84 1-20 84 Dug only
ARCNITECTUSAL at Ste-
DELEASE

, tion 14
32-19-83
(Torbal)

.

Das &
Spees.
DCC Sta-
tions
14, 48a, ,

bad a 55
12-I3-83

*

Print
concept, i

8 Sta-
tion 59
t-20-84

.

.

Rev. 2
3-23 84
D A Taggart

..~ ,

.

O

- E

*
e

*

O

W

. - ' .
.

, _ , '
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,

. STOF WORE HO. FSW-33 FSW-34 FSW-35 FSW-36 FSW-37 FSW-38 FSW-39 FSW 40 FSW-49

} FARTIAt. BELEASE FOR 2-9-84 1-20-84 2-9-84 1-20-84 2-8-84 1-20-84 1-20 84 12-11-83
1 0-RELATED WORE 11:25 a.m. 11:17 a.m. 2:48 p.m. 11:16 a.m- 3:49 p.m. 11:15 a.m. 11:18 a.m. 3:00 p.m ,.

| ARCHITECTURAL DCC*a # Station 9 Station f Station f Station f Station f Station f Station Dwg only
59 (FDPC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) F Station

i
' NOTE: Fab. 14.

rication,

j Inspection, 12-13-83
& related 9:15 a.m.

|
- work in Dwg &

support of Spee's
,

Solla re- DCC Sta-
j

* 1 eased via tiona 14,

: S90 FSW-38 48a,b&d
; & 55

| 1-20-84 *

)
. 18:15 a.mI

All via
work prin

|' & Status,

Asseen-
| ment Prin

concept
# Station

! 59 (FDDC)

Stout & WEBSTER 1-20-84 1-20-84 1-20-84 1 20-84 1-20-84 1-19-84 1-20-84 1-20-84 1 20-84
CIVIL bet. EASE

I FARTIAL RE!. EASE 2-9-84 1-20 84 .2-9-84 1-3-84 2-8-84 1-19-84 1-20-84 1-20-84 1-20-84 .
<

| FOR 0-RE1.ATED 11:25 a.m. 11:57 a.m. 2:48 p.m. 11:16 a.m. 3:48 p.m. 9:40 a.m. 11:15 a.m. 11:18 a.m. 11:15 se
WORE CIVIL DOC's f Station f Station # Station f Station 9 Station Solle DCC # Station f Station'

59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) Statione 59 ROTE: 59 (FDDC)
8,10,13.24 Fabrication,
& 64 Inspection,

I & related
teork in au-
pport of
Solla re-
leased via
SWO FSW-38

STONE & WEBSTER 1-24-84 1-24-84 1-24-84 6-24-8 4' 1-24-84 1-24-84 1-24-84 1-24-84 1-24-84
I & C RELEASE

.

Rev.2
3-2 3-84
D A Taggart

*
'

,

-

* -

i

|
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Fase 3*
.

Stop WORE no FSW-33 FSW-34 FSW-35 FSW-36 FSW-37 FSW-38 FSW-39 FSW 40 FSW-41

FatTIAL BELEaSE 2-9-84 1-24-84 2-9-44 1-24-84 2-8-84 (Sotta G 1-24-84 1-24 84 1-24-84
Fot 0-RELATED 11-25 a.m. 12:32 p.m. 2:48 p.m. 12: 30 p.m. 3:48 p.m. Series to 1.:32 p.m. 12:33 p.m. 12:35 a.m
WORE I&C DOC's* f Station f Station 9 Stetten f Station f Station support f Station f Station

59 (FDDC) 59 (FDDC) 59 (FrDC) 59 (FDDC) 59 trDDC) C1,tt Sotte 59 (FDDC) 59 (FDDC)
reteneed
1-24-84
9 11:55 a.m.

Stout & WEBSTER 1 26-84 1-26-84 1-26-84 1-26-84 1-26-84 1-26 84 1-26 84 1-26-84 1-26 84
D E3R' CAL
RELEAJ

* i

FaRTrat RELEASE 2-9-84 1-26-84 2-9-84 1-26 s4 2-8-84 2-6-84 1-26-84 1-26-84 1-26-84
Fot 0-RELATED 11:25 a.m. 2:36 p.m. 2:48 p.m. 2:37 p.m. 3:48 p.m. 1:20 p.m. 2:38 p.m. 2:39 p.m. 2:12 p.m

WORE ELECTRICAL f Stattan 9 Station f Station f Statlan 9 Station Stations # Station i Station f Statte

DOC's. 59 (FDDCI 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 8 4 10 59 (FDDC) 59 (FDDC) 59 (FDDC-

STONE & WEBSTES 2-8-84 2-8-84 2 8-84 2-8-54 i-8-84 2-8-84 2-8-84 2-8-84 2-8-84
IECNSEICAL
DELEASE

FatTIAL RELEASE 2-9-84 2-8-94 2-9-84 2-8 -44 2-8-84 3-23-84 2-8-84 2-8-84 2-8-84
FCS 0-REL7.TED 11:25 a.m. 3:47 p.m. 2:48 p.m. 3:47 p.m. 3:48 p.m. 7:30 a.m. 3:48 p.m. 3:49 p.m. 3:45 p.m

WORE PECHABICAL f Station 9 Station 9 Stetton f Station f Station # Stations # Station f Station f Station

DOC's 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 59 (FDDC) 8 & to 59 (FDDC) 59 (FDDC) 59 (FDDC)

Final EINFLETE 2-9-84 2-8-84 2 9-84 2-8-84 2-8-84 Sot ts Frt- 2-8-84 2-8-84 2-8 84

SELEASE 11:25 a.m. 3:47 p.m. 2:48 p.m. 3-47 p.m. 3:48 p.m. mary re- 3:48 p.m. 3:49 p.m. 3:45 p.m.
lease
1-19-84
9:40 a.m.

*m0TE: C Series documenta were ine1eded # I & C Doe *e. C-Dee were re1ense4 1m
'conjenettom as seem the disetyttee was released starting 1-24-84. p,, . 2

3-2 3-84
D 8 Taggart

.
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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 7'3*10*03
0250 99*04

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

')
DLQ/DDJ/ kip

cc JEKarr, CIO
RAWells, HPQAD
BHPeck, MEC
NIReichel, MEC
RJCook, NRC Site

%

dN 51raQ3b2

.
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To Distribution (See below)

Fao= DATaggart, Midland gggg _

oarc February 21, 1984 Power
Company

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

Coantspomotwet

D & h M C 'j
CC KJGill, Midland

*
-

'
PDMilano, Midland

.
'

BMPalmer, Midland

a

,

Attached for your information please find a' summary of the NCR's which were -

identified as a result of tho'recent FCR/FCN review. Should you have any
specific questions regarding these items please feel free to contact Pat
Milano.

,

* W7

DISTRIBUTION: .

RAWells, Midland JLWood, Midland .

DLCuamme, Midland GEParker, Midland
HPleonard, Midland RCSember, Midland
JKMeisenheimer, Midland NReichal, Midland
WRSird, P-14 418A DPerry, Midland

:
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NCRs From FCR/FCN Review For SWOs

' '

NCRd Discipline Nonconformance
~

' '1. C-00913 Mechanical Penetrations drilled and rebar cut in
isolation valve pit wall and' Turbine"

-
.

Building wall w/o prior Project appro-'

val, as required by Spec C-231.,

,

" 2. C-00024 I&C Cor.trary to note on Drawing J-3150(Q)
instrument Support, 4LT-3976BB2, lo-'

.;

cated 4" east of trequired location.
Tolerance was only.22"..

4 . . .

3 C-00933' . Electrical Wire number change to blue conductor
of cable OBB66018 proposed by FCN
E-5298. .- FCN was not clearly dis-

.

approved by Project Engineering andi
, ,

thus, the disapproved change was
incorporated into Drawing E-900.,

: E-900 calls for wir.e tag now to be
"6". Drawing E-37 identifies wire -

number as "5G1".-

4. C-00934 Electrical FCN E-5744 revised sizes of terminal
!' (Replaced by NCR C-01012 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-01012 written

) on the same problem which superceded
'

this NCR.

5 C-00935 Electrical Drawing E-791 provides dimensional
plans for raceway supports. E-748

,

: provides dimension sections for
*

raceway supports. RCR E-539 was not
incorporated into Drawings E-748(Q),
Sheets 1 & 2. Dimensions on E-741(Q)'

do not agree with E-748(Q) sht 1.
Proposed connection details on FCR-

4

| E-639 for E748, Sh. 2, were disapproved i

Status of supports indeterminate.
- - . _ . --- e rrm - . . . - r , r..

6 F nnitt-77 c.t v11 FCR C-1618 written against detail 7/Cg_,,

(HVAC) 902 at one specific location. The FCR
'

| was dispositioned to be a revision for
; all locations. However, the FCR was

| .not attached to Drawing C-902.

. 4

i

s

r
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NCR Discipline Nonconformance

7. H-00134-ZZ Civil same as H-00133-ZZ but for dirrerent ,

(HVAC) hanger.
.

8. H-00135-ZZ Civil Same as H-00133-ZZ but for dirrerent
(HVAC) hanger.

9. H-00175-ZZ Civil FCN C924 never incorporated into
(HVAC) Drawing C-953(Q) as so stated in dis-

position. '

10. H 0176-ZZ Civil FCN C-878 never incorporated into
(HVAC) Drawing C-935(Q) as'so stated in-

disposition. . -

.

,
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Document Name: !,

BN LIFTING OF STOP WORK ORDERS |
!

Requestor's ID:
HELEN

.

Author's Name:
DHood/hmc -

Document Comments:
'' BN 84-084 Lifting of swo and RIII staffing changes - Midland

/ pf) , -

%.

PLEASE KEEP THIS SHEET WITH PACKAGE [
Q: .-

'

1. D. Hood - Concur '

,

2. E. Adensam- - Concur
|

3. .-T.-Nova F - Concur ,

m

h((( $ ( / ,[~ 's L/
,

| ) - Concur.

,o 5. D. Eisenhut - Concur & Sign
,

6. Helen - Corrections & Dispatch (X27831)
;
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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) 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

'

OGC
EDO
Parties to the Proceeding
C. Bechhoefer, ASLB

.

F. P. Cowan; ASLB
J. Harbour, ASLB
C. Kohl, ASLAB
J. Buck, ASLAB
T. Moore, ASLAB

1

n W
h#4t A: :DL DL E.!! .I DIR:DL\DL:LB #4

DHood/hmE38 Ekdehsam / vak RSt' ark DEisenhut
' ,4/.v/84 4h /84 4/ /844/ /84. 4/p84 ;

- ,

, ., - , _
*
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Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

gg 3 T.M
-

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

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

SUBJECT: BOARD NOTIFICATION ON ALLEGATION REGARDING
CONVERSATION OVERHEARD DURING MIDLAND HEARING
(BN84-058)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Comission 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 M,idland 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 control issues before the Board. Consistent with the pro-
cedures of the Comission'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 Comission for their in camera consideration. We are providing for
the use of the Comissioners one complete copy, showing no deletions, of
Enclosures 1 through 4. We are also providing an additional copy of these
enclosures for the Comissioners, 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 NRC
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 III's Inspection Report 50-329/80-32; 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 i the applicant's re-review of the FSAR.

t s

j
Ss

4
s
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Darrell 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 hi.de 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(OSC);
50-330/84-03(OSC) under R. F. Warnick's coverletter dated February 15, 1984.

fOf ginn1 signed by
Robert A. Purple

,

Darrell G. Eisenhut, Director-

Division of Licensing
Office of Nuclear Reactor Pegulation

,

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
OGC
EDO

SECY (2)
Parties to the Proceeding.

C. Bechhoefer, ASLB
F. P. Cowan, ASLB
J. Harbour ASLB
C. Kohl,Asl.AB
J. Buck, ASLAB
T. Moore, ASLAB

* NOTE: SEE PREVIOUS WHITE FOR CONCURRENCE

'DL:LB #4 DL:LB #4 OELD RIII AD:L:DL DIR:01A
*DHood/hmc *EAdensam *ECristenbury *RWarnick *TNovak *EMessenger

,
3 t 3/20/84 3/28/84 3/22/843/20/84 3/20/84 ,j

isenhut
3/p84 / U B4

\

_ -. . _ _ _ _.-
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# % UNITED STATES~

E NUCLEAR REGULATORY COMMISSIONg
% j WASHINGTON, D. C. 20555

...../ .

April 3, 1984%,

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

i

MEMORANDUM FOR: ' Chairman Palladino
Comissioner Gilinsky
Comissioner Roberts
Comissioner Asselstine
Comissioner Bernthal

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

SUBJECT: BOARD NOTIFICATION ON ALLEGATION REGARDING
CONVERSATION OVERHEARD DURING MIDLAND HEARING |

(BN84-058)

In accordance with the NRC procedures for Board Notifications, the following
information is being provided directly to the Comission 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 control issues before the Board. Consistent with the pro-
cedures of the Cnmmission's Policy Statement of August 5, 1983, regarding
Investigations and Adjudicatory Proceedings (48 FR 36358, August 10,1983),
the staff has detemined that Enclosures 1 through 4 should be provided only
to the Comission for their in camera consideration. We are providing for
the use of the Comissioners one complete copy, showing no 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 accordv.ce with the
alleger's request for confidentiality.

Enclosure 1 is one of six affidavits on the Midland Plant provided NPC
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 III's Inspection Report 50-329/80-32; 50-330/80-33
regarding a log (known as " Patty's log") of interfacing design documents
reflecting FSAR recuirements and a section (Block 8) of the quality control
form used in the applicant's re-review of the FSAR.
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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 t'he discuss' ion of this allegation as
provided to tha Board and parties by RIII Inspection Report 50-329/84-03(OSC);.

50-330/84-03(0SC) under R. F. Warnick's coverletter dated February 15,'1984.

..

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

Enclosures:
(1) Affidavit
(2) 8. Garde coverletter, 6/29/82

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

1/30/84

cc: OPE,

OGC
ED0

'

SECY (2)
Parties to the Proceeding
C. Bechhoefer, ASLB
F. P. Cowan, ASLB
J. Harbour, ASLB
C. Kohl, ASLAB
J. Beck, ASLAB
T. Moore, ASLAB
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DISTRIBUTION LIST FOR BOARD NOTIFICATION
-

-

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

Charles Bechhoefer, Esq. Dr. Robert C. Axtmann
Ms. Lynne Bernabei Mr. Myer Bender.

James E. Brunner, Esq. Dr. Max W. Carbon
Dr. John'H. Buck Mr. Jesse C. Ebersole
Mr. Ronald C. Callen Mr.. Harold Etherington
Gerald Charnoff, Esq. Dr. William Kerr

Dr. Harold W. LewisMyron M. Cherry, P.C. -

Dr. Frederick P. Cowan Dr. J. Carson Mark
Barton Z. Cowan, Esq. Jir. William M. Mathis
T. J. Creswell Dr. Dade W. Moeller
Gary J. Edles, Esq. Dr. Milton S. Plesset
Steve J. Galder, P.E. Mr. Jeremiah J. Ray
Dr. Jerry Harbour Dr. David 0krent
Samuel A. Haubold, Esq. Dr. Paul C. Shewmon
Mr. Wayne Hearn Dr. Chester P. Siess
Dr. W. Reed Johnson Mr. David A. Ward
Mr. James R. Kates

*

Frank J. Kelley, Esq.
Christine N. Kohl, Esq.
Dr. J. Venn Leeds, Jr.
Mr. Howard A. Levin
Steven Lewis, Esq.
Dr. Emmeth A. Luebke
Mr. Wendell H. Marshall
Marshall E. Miller, Esq.
Michael I. Miller, Esq.
Thomas S. Moore, Esq.
William C. Potter, Jr.
Mr. Paul Rau
Harold F. Reis, Esq.
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
,
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MIDLAND (For BNs)-

'

-Mr. J. W. Cook
Vice President-

Consumers Power Company
- 1945 West Parnall Road-

Jackson, Michigan 49201

cc: Stewart H.' Freeman James G. Keppler, Regional
n Assistant Attorney General Administrator

State of Michigan Environmental U.S. Nuclear Regulatory Comission,.

Protection Division Region III
720 Law Building _ 799 Roosevelt Road
Lansing, Michigan 48913 Glen Ellyn, Illinois 60137.

Ns. Julie Morrison - Mr. Ron Callen
_

Midland Daily News Michigan Public Service Comission-

124 Mcdonald. Street- . 6545 Mercantile Way
Midland, Michigan 48640 Lansing, Michigan 48909.

Mr; R. B. Borsum -Geotechnical Engineers, Inc.
Nuclear Power Generation Division ATTN: Dr. Steven J. Poulos-
Babcock & Wilcox 1017 Main Street
7910 Woodmont Avenue,-Suite 220 Winchester, Massachusetts 01890
Bethesda, Maryland 20814

-Billie Pirner Garde
Mr. Don van Farrowe, Chief

.

Director, Citizens Clinic
Division of Radiological Health for Accountable Government
Department of Public Health Government Accountability Pro,iect
P. O. Box 33035 Institute for Policy Studies
Lansing, Michigan 48909 1901 Oue Street, N.W.

Washington, D. C. 20009
,

U.S. Nuclear Regulatory Comission4

Resident Inspector's Office Comander, Naval Surface Weapons Ctr.
Route 7 ATTN: P. C. Huang
Midland, Michigan 48640 White Oak

.

Silver Spring, Maryland 20910
Mr. Paul A. Perry, Secretary
Consumers Power Company .Mr. L. J. Auge, Manager

: 212 W. Michigan Avenue Facility Design Engineering
Jackson, Michigan 49201 Energy Technology Engineering Center

i P. O. Box 1449
Mr. Walt Apley Canoga Park, California 91304
c/o Mr. Max Clausen
Battelle Pacific North West Labs -Me. Nail Gehring
SIGMA IV_ Building U.S. Corps of Engineers
Battelle Blvd. NCEED - T
Richland, Washington 99352 7th Floor

477 Michigan Avenue
Detroit, Michigan .48226
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|Mr. J. W. Cook -2- -

~

cc: Mr. I. Charak, Manager
NRC Assistance Project
Argonne National Laboratory
9700 South.Cass Avenue
Argonne,-Illinois 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

,
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L. I. w m .I .
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- . . . . . . . . . . . ;
AFFIDAVIT **

,

,

On October 15, 1981, outside the Atomic Saf ety and Licensing

Boned Soi l s Hearing i OM 50-329 and om 50-530) in the lobby of j
-

. .

tho Midland County Courthouse, I overheard,a discussion between

'

Mtu Mi l l er. and Ms. Bl oom (Consumers Power Attorneys), Mr.
,

- ,~
__

William Paton ( NRC Attorney) and Mr. Lansmann (NRC' witness).

_ This was i mmedi atel y pri or to Mr. Lansmann's testi mony. Other

people were al so geesent, however, I did not recognize them. I;

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

'Although I'was unable to hear he entire conversation, I was abl,e

to take notes unnoticed.

.-

"The statement "we're not going to mention tha,t" caught my

attention and I began to take notes as follows:
.

-

.

" . . . . l og l ac ki ng "....not happy with the log as recently as

October 5, 6, and 7th... don't mention that some were not

happy.... don't ment,i on. . . . b ac h-l og gi ng the log.... 8032
. .

document.... December, 1990 they were happy with the log...

-non-c ompl i anc e. . . "
~

.

. .
.

Lansmann, Bl oom and Miller began listing "four items of

non-compliance"..."there were the two vi ol ati ons, one was

answered between January and February, one was closed in the
.

( May i nspecti on. . . . . Bl oom and Miller said "Say very li ttl e

when you get up there"....Other five...Lansmann said "I L

- .

don't know--could be big"...." design defects".... Lansman
. . ,

then said. " con'f i dence l evel-assessment tool... Blockade 2" ( |
1

I later discovered that they had ac tual l y sai d Block 8 e"

-
- ._
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. .- .- . . . .- .. ,. . , _

too") . . . " Audi't di scovered . . . " Mr. Lansmann sai d "Ambigious
.

procedures"... -M s . Bloom, (CPco attorney) interrupted and

caid, " Don't. use- 'ambigious' --use ' uncl ear or already
'

- s
.

. .

$ complicated".... May; item of non-compliance". -

,

-
.

... .

'M y impressi on was that the group was very concerned o r- worried

that the information about the other design defects not be

brought out or offered by Mr. Lansmann during hi s testimony.
!

Mr. Niller'and Ms Bloom cautioned'Mr. Lansmann to say very-s
2ae

~1ittle while testif.ying. M'r . Paton was present throughout the

'entire conversation. ..

.

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

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

.

.

*

NR i E. Wil
*

:-
.

. . . .
.. . . . .,

g. , * * . .
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.

I am sharing my affidavit on problems at the
.

Midland Nuclear Pl ant with the LONE TREE COUNCIL on the

express condition that they will not use any parts

thereof f or any purpose without my prior consent. .
-

1u e'
6

.

.

*

.

*

. .

/S,/[[[Dated: C

.~ %

Nib
,

I

.|*

.

I
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* NAME AND IDENTIFYING INFORMATION DELETEDEif.
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'# 'o UNITED STATES*

I 8 k. NUCLEAR REGULATORY COMMISSION
& ,1 wasmuorou o.c.rossa

,

%,,,,, April 19, 1983

.

'

MEMORANDUM FOR: James J. Cunnings,' Director-
Office of Inspector and Auditor

.
<.

THRU: Hollis Bowers, A/D for Investig ns

FROM: Ronald M. Smith, Investigator /b
Office of Inspector and Audito

SUBJECT: REVIEW 0F * ALLEGATION-

.

.

After reading the affidavit provided to this office by*

Mr. Fitzgerald, I concluded that if there were wrongdoing associaked 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 reportingdelayed* *

of this allegation.)

I also reviewed the pettinent 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 (ELO attorney on the case). Thus I could find no evidence of an
" overt 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 to 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
pennit 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 witness) been attempted, he
would not have pennitted 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 .

&,1[>JiA1dtdy1iffivu
File 83-41

.__
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. .

.

.

Maryland and D.C. bars and before the-United Str.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 of 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 fordarding.

. affidavit to Mr.' Keppler did not provide anything clarifying' *

and/or expanding on the inferred allegation contained in . *

affidavit, particularly in light of 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 recommend that this matter be closed without further action.

,

.,

4

* NAME AND IDENTIFYING INFORMATION DELETED

- -

=+
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I
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6, UNITED STATES, , .

f' |j NUCLEAR REGULATORY C.OMMISSION' ,

i|1,g, C WASHINGTON, D. C. 20555
a., t .. . i i

w .
!

%, .....f January 30, 1.984,
*

.

|

.

MEMORANDUM FOR:. John Harrison, Chief, Midland Project ,

Office of Special C es, Region III ,

'W WV
FROM: Geo g ssenger Actin irector

|
.

Office of Inspector and A ' or

SUBJECT: AFFIDAVIT OF *

.

In response tn your phone call inquiry of January 19, 1984, concerning the- |
status of the subject matter, the following infonnation is provided: *

,

)The Office of Inspector and Auditor (OIA) received one (by *

. of six affidavits which had been submitted to-the U.S. Nuclear , Regulatory
Commission (NRC) by Billie Pirner Garde, presently Director, Citizens Clinic,

affidavit was believedGovernment Accountability Project (GAP). The *

to fall within the purview of investigations conducted by 01A.
t

which was executed June 16, 1982, |DIA reviewed the affidavit of *
'but concerned events which allegedly occurred some eight months previous, and

also reviewed portions of the transcript of the Atcmic Safety and licensing
Board Soils Hearing and was unable to find any evidence of misconduct.

Based o,n the OIA review, there appeared to be no viable leads to pursue and,
therefore, the subject matter was closed by memorandum to the file, dated ,

April 19, 1983.

.

h

I

* NAME DELETED
JW

!

'

CONTACT: llolli.s Bowers
OIA - 27170

.

--- --- - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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'o,, -- UNITED STATES *

! NUCLEAR REGULATORY COMMISSIONg
7,i :. J WASHINGTON,0. C. 20555

\...../
March 20, 1984 -'

.

MEMORANDUM FOR: Thomas Novak, As'sistant 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. Eisenhuti dated March .13,1984,
provides additional new information on a Midland allegation. R. Stark
has contacted U. Scinto and E. Christenbury on this BN and they find it
an acceptable BN candidate. Since Midland is currently before the Comission,
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.

gk'

Darrell G. Eisenhut, Director
Division of Licensing-

Enclosure:
As Stated

ha.?')',o e) ;

*
,

v,

9
& ,v ;'Fy.

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

.

MEMORANDUM FOR: Chairman Palladino
. Comissioner Gilinsky
. Comissioner Roberts '

/Comissioner Asselstine
Comissioner .Bernthal

FROM: Darrell G. Eisenhut, Director-

Division of Licensing, NRR
.

SUBJECT: BOARD NOTIFICATION ON ALLEGATION REGARD JG
CONVERSATION OVERHEARD DURING MIDLAND EARING
(BN84-058)

In accordance witn the NRC procedures for Board otifications, the following
information is being provided directly to the mission for information.
This information is applicable only to the Mi land Plant, Units 1 and 2. . The
appropriate Boards and parties are being in rmed by copy of this memorandum.

An affidavit regarding a conversation av heard during the Midland OM-OL
hearing has been received and reviewed y the NRC. This matter relates to
the conduct of the proceeding and coul. be material and relevant to quality
assurance / quality control issues befde the Board. We are providing for the
use of the Commissioners one complet'e copy, showing no deletions, of Enclo-

sures for the Comissioners, and .c,o'viding an additional copy of these enclo-
sures 1 through 4. We are also pr

opies 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 af davits on the Midland Plant provided NPC
June 29, 1982, under coverlitter (Enclosure 2) by Ms. Billie P. Garde of
theGovernmentAccountabil/tyProject. It presents fragments of a conver-
sation overheard between tko attorneys for Consumers Power Company, an NRC
attorney and a staff witnkss 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 III's Inspection Report 50-329/80-32; 50-330/80-33
regarding a. log (known s " Patty's log") of interfacing design docdments

-reflecting FSAR requirements and a section (Block 8) of the quality control
form used in the appl.1 ant's re-review of the FSAR.

Enclosure I was revie ed 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.

.
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.

Darrell G. Eisenhut 2-

.

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

.

Darrel G. Eisenhut, Director
Divis on of Licensing
Offi e of Nuclear Reactor Regulation

'

Enclosures: '

(1) Affidavit
(2) 8. Garde coverletter, 6/29/82
(3) R._ Smith memorandum, 4/19/83
(4) G. Messenger memorandum,

1/30/84
*

cc: OPE
OGC
ED0

SECY (2)
Parties to the Proceed ng
C. Bechhoefer, ASLB
F. P. Cowan, ASLB
J. Harbour, ASLB
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Document Name:-

BN TO COMMISSIONERS - MIDLAND

Requestor's ID:
,

HELEN ._

'

Author's Name:
-DHood/hmc

Document Comments:
BN on Allegation re: Con overheard during hearing - BN# &^ -! .)+

PLEASE XEEP THIS SHEET WITH PACKAGE
,

'~

. _1. D. Hood TCo~nWr ' '

2. E. M r.; r. - Concur
'

3 ~. E. Cristenbury - Concur

4. R. Warnick - Concur .

.

5. T. Novak - Concur

6. J. Cummings - Concur
' ' '"*

.) 7.<
,, _ ' > . , . . ; .

.

0. Cisentrut - concur & Sign

8. Helen - Corrections & Dispatch

,

,%.
3 3:gt9 1.,
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Datn -02/27/84*

.

.
.

MIDLAfl0 ROARD NOTIFICATIONS ,

Followup Action 'Est.
No. Date Sub.iec't Required? Office , Schedule 1

82-39 04/15/82 Potential Indications of Inadequate nuality Yes 1I. RITI
Assurance Performance in Soils Remedial Areas.

82-46 05/04/82 SALP Report on Midland Plant for Period July 1, Yes'1/. RIII
1980, to . lune 30, 1981 -

87-75 08/09/82 Accident Sequence Precursor Program Report No. (See flidland
'OM-OL transcript

, 03/28-30/83).

82-90 09/28/82 Welds in Main Control Panels. [IE Info. Notice Followed up by
8?-34] 82-90A (which is

still open)

82-90A 10/??/87 Welds in Main Control Panels. [Rev. I to IE Info. Yes 2I. But no .RIII
~ '

Not. 82-341 response was
required to Info.
Notice 82-34 Rev. 1.

82-93 09/?4/87 Seniscale Test Results. [ Feed and 81eed Exp.] Followed up by BNs
82-107 and 83-27
which are closed.

82-94 09/16/82 Zack Part 21 Report on Welder Record Discrep- Followed up by BN
ancies. 83-79. A1.so related

to RNs 87-126 and
83-16

1/ ay have been resolved at OM-OL hearing. If so, citing transcript pages and hearing exhihits would beH
~

appropriate basis for close-out BN. .

pf- Need to determine what action or response was taken by licensee and any associated NRC reyiew.
.

_ _ - - _ _ . _ _ - - - _ _ _ - - - - - - _ _ _ - - _ - - - _ - _ ~ - -
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Data: '02/?7/84-, .-
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MIDLAND BOARD NOTIFICATIONS .

,

-?-
.

Followup' Action Est.
No. Date Sub.iect Required? Office Schedule

87-98 09/28/82 QC Requalification Program. - Yes 3/. ' Also cite- 'RIII
NRC's 10/06/83 Order.

87-105 11/24/82 Alleged Design Deficiency. fimproper evaluation No. Closed by BN
of Class 1 piping due to support loads from pipe 82-105A.
clamps.]

82-105A 09/29/83 NRC Evaluation for BN 82-105. No.

87-107 11/10/82 Semiscale Test Results. [ Closes BN 82-931 No. See.also BN -

83-77.'

82-115 11/08/87 Improper Cables. [PN0-III-82-121] Yes3/ RIII
^

82-117 11/17/82 Welding-Related Allegations at San Onofre P/3 Yes RITI
reissued 11/30/82 and Midland 1/2.

82-122 12/17/82 USGS Position on the Charleston Earthouake. Sent No. (Sent for. info.
82-122A 12/30/87 but N/A to Midland. only)

87-123 01/11/83 USGS Open File Report on "Probabilistic Estimates No. (Sent for info.>

of Maximum Acceleration and Velocity in Rock in only)
the U.S." .

*

82-175 12/14/82 ACRS Evaluation of PHR Flow Blockage. [ Followup Followup is by SSER'

8?-175A to BN 8?-71] 1A3, Section 6.3.4.1
and Licensing Con-
dition 11, Section
1.9. ACRS condition.
for full power.

-

i

n -
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< ' . Dat? 07/27/84
.

~
.

-

.

MIDLAND BOARD NOTIFICATTONS (Con't)

-3-

Followup Action. Est.
No. Date Sub.iect Required Office Schedule

87-126 12/07/87 Notification of Work Stoppage on HVAC Helding and Yes 1/ RIII

Major Reduction in other Safety-Related Work.

83-02 01/07/83 Apparent Deficiencies in Midland-Ross "Superstrut" Followed up by BN
Material used for Class IE Cable Tray and ~ Conduit 83-14 which is
Support. closed.

83-13 02/17/83 EGAG Draf t Report on the Identification & Ranking Followed up by BNs
of Nuclear Plant Structures, Systems and Compon- 83-17, 44, 57, 105;
ents. and RA-011.

83-14 07/19/83 Follow-up Information on Apparent Deficiencies in No ,

Hidland-Ross "Superstrut" Material. fCloses .

BN 83-02 for Hidland Plantl

83-16 02/18/83 Notification of Violation and Proposed Imposition Yes.II RIII-

of Civil Penalties. fSupplements BN 82-126]'

EA 83-3

83-17 02/18/83 Allegations Relative to Unresolved Safety Issue Followed up by BNs
.

A-17. 83-44, 57, 105 and
BN 84-011. Closed.~

83-21 02/18/83 B&W Natural Circulation. Followed up by BN
83-?1C. Closed.

83-?1B 03/16/83 BAU Natural Circulation.. Followed up by BN
83-?1C. Closed.

83-210 05/24/83 Followup Evaluation and Resolution to Board No.
Notification 83-21.

4

e

o

9 e

.ama-



g _
, .# . , x - = - - = , ,

~ Date: '0?/27/84.
.

.

9

MIDLAND BOARD NOTIFICATIONS (Con't)

-4-

Followup Action Est.
No. Date Sub.iect Required- Office Schedule

83-26 03/03/83 Failure of Reactor Trip Breakers to Open in Trip 'Open. (Als'o See BN NRR 04/1/84 Y
Signal. (Salem 1 ATWS event). 83-38.)-

'

83-27' 03/04/83 Additional RELAP-5 Calculation for Semiscale No. .

S-SR-2 Test. fCloses BN 87-93.and 82-107]

83-38 03/22/83 Failure of GE AK-2 Reactor Trip Breakers. Yes. . NRR~ 04/1/84 _/3

~

83-39 03/?4/83 Notification of Constructior. Evaluation by No.
~

Management Analysis Company.

83-42 04/1?/83 All PWR BAW ' Analysis of Cooldown Thernal Stress. Open . NRR (B.
Sheron)

83-44 04/04/83 Staff Position Regarding linresolved Safety Issue Followed up by BNs
A-17. [ Followup on BN 83-171 83-57 A.-105 and

84-011. Closed

83-47 04/04/83 Need for Rapid ~ Primary System Depressurization Followed up by BN.
Capability in PWRs. [Midlandexcludedfrom' 83-116 which is
problem] open.

83-47A 07/12/83 Need for Rapid Primary System Depressurization Followup will be BN ,

Capability in PWRs. THidland excluded from 83-116 which is open.
probleml

83-57 05/04/83 Differing Professional Opinion Recarding Systens Closed by.BN 83-105
Interaction and Safety Classification. [ Followup and 84-011.
on BN 83-17 and 83-44] .

.

ILicensee's response to Generic letter 83-?8 due 04/01/84. -

*
' '

_ _ _ _ _
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Date: 07/27/84.

.

"

MIDLAND BOARD NOTIFICATIONS (Con't)
-

-5-

'

Followup Action Est.
No. _ Date Subject Required Office Schedule

83-70 05/24/83 Violation of Hold Tag During Remedial linder . Yes 1/- RIII

pinning Construction.

83-79 06/09/83 Zack Report on Welder Record Discrepancies. No.
[ Followup on BN 82-94]

83-102 07/22/83 GAP Review of NRC's Investigation Renarding . Yes. RIII
Welding Allegations. fi'ent allegations, BN 8?-117]

83-105 07/26/83 Resolution of Differing Professional Opinion on No. (Also related
USI A-17. to RN 84-011, ,

closed) .

83-106 07/29/83 New Information Relating to Soils Remedial Work, '

[08/19/83 Welding and the Dow Contract,
ifCorrections) A. Stop work on SWPS drilling Yes T/ RIII

B. SMI Weekly Report No. 41 items Yes - RIII
C. NRC authorizes resumption of HVAC welding- No. Reported by BN

83-106 correction
08/19/83.

D. Welding rod withdrawal slip changes No. .

E. Dow's contract decision SSER 3 open item 21. NRR 1985

83-109 07/?7/83 Concerns of Dr. Landsman regarding the structural Followed up by BNs NRR
aspects of the Midland Diesel Generator Ruilding. 83-142, 153, 165,

165A, 185, and
84-010 Open. 3/84

83-110 08/26/83 PORV Reports (Status) fFollowup on RN 83-47] No. '(Followup will -
be per BN 83-116)
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.

' .Date:~ 02/27/84--

'

MIDLAND BOARD NOTIFICATIONS (Con't)

.6-
,

Followup - Action Est.
No. Date Subiect- Requi red . Office - Schedule

83-116 08/12/83 Midland Steam Generator Tube Rupture (SGTR) Yes. SSER #3. NRR-
Analysis. [Related to BN 83-47; SSER open item]. Open item (18).

.

83-118 08/25/83 IE Bulletins 83-06 A 83-07 (Materials Supplied
by Tube-line Inc. and by Ray-Miller Inc.)
A. Tube-Line Inc. (IE Bulletin 83-06) Yes pf - RIII Licensee's<

. response to
IEB 83-06 .

to be com-
' pleted

. 3/16/84..
B. Ray-Miller Inc. (IE Bulletin 83-07) Yes pf RIII. Licensee's-

response.to
IER 83-07-
due 3/22/84.

83-128A 10/06/83 Draft Test Report on Qualification Test Program Yes. NRR

of Class IE Solenoid Valves. fASCO Solenoid
Valves]

83-142 09/22/83 Schedule for Completion of Re-Review of Midland Followed up by BN
Deisel Generator Building fSupplements BN 83-109]- 84-010 which is-

open.

83-153 10/11/83 Supplementary Notification Regarding Dr. Landsman's Yes.
~

NRR 3/84
'Concerns for the Midland Diesel Generator Building.

ISupplements BN 83-109 and 83-142]

83-155 10/24/83 Midland Stop Work Order on "0" Soil Drilling. YesII RIII

[ Drill'into Aux. Bldg. strongbackl

'
.

.
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- N MIDLAND BOARD NOTIFICATIONS (Con't)
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Foll.owup - Action Est..
No. Date Sub,iect Required Office Schedule-

83-160 10/21/83 New f and Supplemental) Information Concerning Trans- Yes NRR- See BN'
A83-160A 11/17/83 america Delaval (TDI) Emergency Diesel Generators. 84-004'

~ YesII RIII (Combine83-162 10/28/83 Stop Work on Babcock and Wilcox's Pipe Hanger and-
with BN onSnubber Activities.

- release of-
- B&W SWO per

BN 83-167)

83-165 10/26/83 Transmittal of Report on Re-Review of the Midland Yes. .NRR 3/84
'

Diesel Generator Building. [ Followup on BN 83-109,
83-142 and 83-153]

83-165A 11/23/83 Corrections to Report on Re-Review of the Midland ~ No .' (Followup will
Diesel Generator Building. he to BN 83-165)

83-167 10/28/83 Nine Stop Work Orders Due to Design Document Control .Yes. .RIII See BN
3

Problems. .
84-023'

83-174 11/21/83 Midland Auxiliary Buidling (Inderpinning. Yes. RITI
(with NRR
support)

83-181 11/21/83 Stop Work Order on Pro.iect Ouality Control Instruc- Yes. RIII
tions Regarding Electrical Instrumentation Support
Velds.

83-185 12/02/83 Supplement Comments on Diesel Generator Building Yes. NRR 3/84.1

| fJ. Matra Notes, TERA Report; supplements
BN 83-165]

,

_; -
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Dat;; 07/?7/84.

.

MIDLAND BOARD HOTIFICATIONS (Con't)

-8-

Followup Action Est.
No. Date Suh.iect Required Office Schedule

,.

84-004 01/05/84 Environmental Oualification Briefing of Chairman Yes. NRR See BH
by Sandia. 84-007

84-007 01/1?/84 Environmental Dualification: Commission Meeting Yes. NRR See BN.
with Sandia & NRC Staff on 01/06/84. 84-032-

84-010 01/17/84 Supplemental Board Notification Regarding Midland Yes. NRR 3/84- ~

Diesel Generator Building. [ Followup on BN 83-185)
.

84-011 01/18/84 NRC use of Terms "Important to Safety" & " Safety ?!o.
Rel a t ed" .

84-013 01/24/C4 Supplemental Information on TDI Emergency Diesel Yes. NRR See BN- '

Generators. 84-018

84-018 01/27/84 Failure Experience of TDI Diesel Engines as Used Yes. NRR -See BN
in Marine Service. 84-20&21,

84-019 02/02/84 (1) Lifting of Soils Remedial Stop Work. Order (1) No. See BN-
83-167

(2) Potential 50.55(e) involving Differential ~ (2) Yes. RIII

Settlement of Diesel Pedestals and Diesel (with NRR
Building. support)

(3) Crack Monitoring (3) (May need to.be
fitem 1 is partial followup to Bft 83-167] addressed by

followup to
BNs 83-174 and

- -165)
84-020 02/13/84 Report of meeting with TDI Dwners Group. :Yes. NRR

84-021 02/13/84 Staff Inspection Reports on TDI for inspections ~

.Yes. NRR

conducted from 03/79 to 07/83.

.
-
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HIOLAND c50ARD NOTIFICATIONS (Con't) ,

_.9 _
-

,

.

~

_ Followup Action . ' Est.
. .

No. Date Sub.iect Reauired
~

Office Schedule.
- .

84-023 02/14/84 Interim Status on Nine.Stop Work Orders. Yes. RIII- 3/84
finterim followup on BN 83-1671

-

.

. 84-037 02/13/84 Additional Information on Environmental Dualifi- Yes. NRR

- cation. [ Augments BN 84-004 & -007). -

4 _

4

4
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VERBAL BOARD NOTIFICATIONS

Transcript Followup Action Est.
Date Reported By Page Statement Reanirecf Office Schedule

04/?7/83 RIII Staff Two cracks in Service Water Pump Structure Yes1/ RITI
had reached alert limit. Licensee investiga-
ting.

04/27/83 RIII Staff Uhile shallow probinn near SWPS, licensee Yes 1/ RIII

drilled through a safety related electrical-
duct bank.

04/27/83 RIII Staff Load test on underpinning Pier W-11 is incon- Yes1/ . RIII
clusive. Skin friction problem. Load cells.
fail to function properly.

17/03/83 NRR Pit ??677 - Breakdown in Licensee's crack monitoring pro- Completed by
22678 gram. [see BN 84-019 for followup'l BN 84-019

.

|

|

|
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MEETING SUMMARY DISTRIBUTION
|

.
.

Docket'No(s): 50-329/50-330 OM, OL s

NRC PDR
Local PDR.

'

NSIC ,

.PRC System
^

A%2 , i ,^ +

A~ttorney,' OELD
E. Adensan
Project. Manager D. Hood*

Licensing Assistant M. uuncan

NRC PNRTICIPANTS
~

.

,

+

i

I

bec: Applicant & Service t.ist

|
|
i
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Docket Hos.: 50-329
and 50-330 OM,0L-

f APPLICANT: Consurers Power Company
;

!

I: FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SulMARY OF ftARCH 16-19, 1982 KETING AND AUDIT ON S0ILS
REMEDIAL ACTIONS

'

On Harch 16-19, 1982, the NRC Staff and its consultants met in Ann Arbor,
Mchigan 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 renedial
plans for other seismic Category I structures (auxiliary building, diesel
generator building, and borated water storage tank foundations) on plant fill.

Enclosure 1 is a listing of design issues that were to be audited for the
SWPS by the NRC's Hydraulic and Geotechnical Engineering Branch. Enclosure 1
was provided at the start of the aucit on March 16,1982.

Enclosure 2 is a summary of this meeting and audit.

5
Darl Hood, Project Manager
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated

cc: .See next page
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.# 'o UNITED STATES
' !E~ if('g NUCLEAR REGULATORY COMMISSIONg

;, -:. E WASHINGTON, D. C. 20555.

% ' '#+....# FEB'2 2 1934
'

.. Docket Nos.: 50-329 .

and 50-330 OM,0L

.

APPLICANT: Consumers Power Company

FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUH4ARY OF MARCH 16-19, 1982 MEETING AND AUDIT ON S0ILS
REMEDIAL ACTIONS

On March 16-19, 1982, the NRC Staff and its con'sultants met in 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 remedial
plans for other seismic Category .I structures -(auxiliary building, diesel
generator building, and borated water storage tank foundations) on plant fill.

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

Enclosure 2 is a summary of this meeting and audit.

|'| ,%
--

,

mil [$d7 Protect Manager
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated >

cc: See next page
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Mr. J. W. Cook
Vice President
Consumers Power Cogany
1945 West Parnall Road
Jackson, Michigan 49201.

cc: Michael I. Miller, Esq. Mr. Don van Farrowe, Chief
- Ronald G. Zamarin, Esq. Division.of Radiological Health

Alan S. Farnell, Esq. ' Department of Public Health
,

Isham, Lincoln & Beale - P.O. Box 33035
Suite 4200 Lansing, Michigan 48909
1 First National Plaza
Chicago, Illinois 60603 William J. Scanlon, Esq.

2034 Pauline Boulevard
James E. Brunner, .Esq. Ann Arbor, Michigan 48103

,

,

Consumers Power Company
212 West Michigan Avenug U.S. Nuclear Regulatory Commission
Jackson, Michigan 49201 Resident Inspectors Office

Route 7
Ms. Mary Sinclair * Midland, Michigan 48640
5711' Summerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris

5795 N. River
' Stewart H. Freeman Freeland, Michigan 48623
Assistant Attorney General
State of Michigan Environmental Mr. Paul A. Perry, Secretary

Protection Division Consumers Power Cogany
720 Law Building 212 W. Michigan Avenue
Lansing, Michigan 48913 Jackson, Michigan 49201

Mr. Wendell Marshall Mr. Walt Apley
Route 10 c/o Mr. Max Clausen
Mialand, Michigan 48640 Battelle Pacific North West Labs (PNWL)

Battelle Blvd.
Mr. Roger W. Huston SIGMA IV Building
Suite 220 Richland, Washington 99352
7910 Woodmont Avenue
Bethesda, Maryland 20814 Mr. I. Charak, Manager

c NRC Assistance Project
Mr. R. B. Borsum Argonne National Laboratory
Nuclear Power Generation Division 9700 South Cass Avenue
Babcock & Wilcox Argonne, Illinois 60439
7910 Woodmont Avenue, Suite 220.

Bethesda, Maryland 20814 James G. Xeppler, Regional Administrato'

U.S. Nuclear Regulatory Cow'esion,
Cherry & Flynn Region III
Suite 3700 799 Roosevelt Road
Three First National Plaza Glen Ellyn, Illinois 60137
Chicago, Illinois 60602

Mr. Steve Gadler
2120 Carter Avenue

3 St. Paul, Minnesota 55108

- - - - - . . . , - . - . . - . - - -_
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Mr. J. W. Cock -2-
,

^

a

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

'

Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager
Facility Design Engineering
Energy Technology Engineering Center
P.O. Box 1449
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 Ccmmission

*

Washington, D. C. 20555

Dr. Frederick P. Cowan
Apt. B-125
6125 N. Verde 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 f
Winchester, Massachusetts 01890

i

.
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ENCLOSURE-1,

,

s is.
*

'
Subject: Design Issues To Be Audited on Service Water Structure by HGEB

March 16-19,'1982, Ann Arbor, Michigan.

*

.

Review Issue Previous Question Documentation' Anticipated to be Presented to HCEB

Bearing capacity CEI 4.1, 4.2 Method to be used for demonstrating adequacy of clay cnr
E alluvium bearing stratum in the field.

. Construction controls to be employed'in establishing maxi-
.

mum thickness of lean concrete to be placed under piers.
* ,

i COE Q.4, Q.18, Q.19 NRC.needs to. respond to.CPC testimony (Pg. 47) on bearing
capacity analysis,' appropriateness of adopted _ shear strengths,

. and factor of safety against bearing type failure,
4

f

! CEI 4.3 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.

2 CEI 5.2 Description of pier load test and identification of test
pier. .

J' COE Q.22 Provide calculations showing how ' effects of post tensioning
have been addressed in bearing capacity analysis,

i Static Spring Constants GEI 1.1 NRC needs to respond to spring constant calculations pro-
COE Q.5, Q.15 vided by CPC on February 23, 1982 (By F. Lam) and Table 1

(C. Dirnbauer handout of February ~ 23, 1982).

Settlement GEI 1.2 NRC needs to respond to CPC testimony on predicted ~ settle-
COE Q.8, Q.11, Q.13 ments and controls on settlement identified by CPC during.

1
jacking.

-

D2 Watering GEI 2.1 NRC needs to determine if Draft copy of spec on temporary'

i COE Q.14 dewatering'(Provided Mar. 10, 1982 by A. Boos) adequately
! describes system (location, depths, type of piezometers for

monitoring) and .if system will be installed well ahead ofp
~ draf t excavation.
4:

; E r _ . _. . w, 1
-

'

, -. .
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Review Issue Previous Question- - Documentation Anticipated tp' be ' Presented to HGEB

it
Miscellaneous CEI 1.3 Identify maximum load differences.between adjacent l ers''

r .in order to avoid breaking shear keys. Provide calculations.'

~

i CEI 1.4 Provide pressure diagrams and computations for out of p1ane
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.

What are the exi, sting maximum stresses and the locations'COE Q.25 , ,

where they occur? .

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

, -

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

GEI 6.1 Provide discussion on present construction schedule.

.

.

k

!

.
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Review Issue Previous Question Documentation Anticipated to be Presented to HCEB
.

- Monitoring Instrumentation CEI 3.1, 3.2, 3,3, Describe the plans for monitoring. This should in'clude
3.4, 3.6. plan showing location of instruments, typical-installation'

COE Q.1, Q.2, Q.3, details and sectional views. Anticipate discussion on
Q.6 monitoring for cracking, pier loads.: vertical and lateral-i

r.ovements and concrete stress changes.

Identify critical stages of underpinning and critical
, measurements. Discuss how the identified critical measure-

ments will b^e used to control construction ~.

Identify limiting criterion on movements and. stresses and
basis for their establishment. Discuss rencdial measures
which are available at the various stages 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 installation.

.

Jacking GEI 3.6, 5.5 NRC needs to respond to CPC testimony that provides basis
COE Q.9, Q.10 for selecting jacking load and time interval to be held.~

,

,

CPC is requested to discuss the underpinning oparati'ons
to be Q-listed.

Discuss frequency that jacking loads will be checked
during underpinning.

.
.

%

-

t

! .
.

.
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i,

FURPOSES: 1) To perform an NRC audit .of the design and calcula- # "~ ',

tions for the underpinning of the service water ' :. ^ ;'-
,.

' '

pump structure (SWPS)
[Q ~.

,

~ ' : ;.'
'

, " , ,i2) To provide information for input to the NRC testi- . *.

'007 '

-
s ;,

'
3) To permit release of the underpinning for construc- - , ~ ' -

tion, -

C,s
4) To discuss items related to the anwiliary building ' i .1, _~

'

and borated water storaga ennk foundation construction
.

. ., m .-
.

PRINCIPAL EnmPNTS: *' ' , , *- ,,

*e

1) L. McElwee presented a general description, construction sequence, -

structural analysis, and proposed monitoring for the SWPS under-
pinning. Viewgraphs for this presentation arc included as Attach-
ment 1.. It was agreed that post-tensioning will be left in place '

,;
~

during construction, Carlson stress meters will be provided in the ;

y
, .w .three piers at each corner, and jacking capacity will be provided' ,[% e .jr - -

in the three corner piers to support the entire overhang section. -@ C .

.

. < , - ,p. y . .. !32) J.E. Anderson presented .the design for a dynamic cone penetrometer j,ad,for use in evaluating alluvial sanda. Details of this penetrometer
are included as Att=ehment 2. Other tests to be performed on ~ e
alluvium include in situ density and compaction. Compaction test- *

ing will be performed at several moisture contents. If more than,

10 to 15% gravel is encountered, a small plata load test will ba -

used instead of the- penetrometer.
'

.

3) Following discussion and. audit.of calenistions, the NRC provided'

items still requiring resolution. These are included as Attach-
monts 3 and 4. Attachment 7 lists calculations made available ..

foe audit.1

'' [
; 4) on March 18,1982, a site tour was conducted which included the
;

SWPS, ===414ary building, and observation,of crack patterns on the
diesel generator building.

5) NRC concurrence was provided. to proceed witir crack repair for the
bosated water storage. tank foundation.

6) The anw414mry building parametric t salysis using a subgrade modulus
; of 70 kef for the till under the mein saxiliary 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 = =414=ey building are included as Attachment 6.
|

i

|

.

9
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-.

ACTION ITZMS:
: \

: +. . c i
. , .

The action itans resulting from this meeting are outlined in Attach- ~ "
ments 3, 4, and 5. , ,-

- .
|

-

,

~ : .. .. . a .
r -

+

Prepared byr E~, -,

N. Swanberg
.

Assistant Project Engineer
,

*

. ..

NS/jan "
. , ; .@ . ,*-

'
-

3/25/12
~ ~ .' .U' ' ' -

^"G' ' -
. .- : .;.;,

Attarhumats: 1. Viewgraph. -

',g
2. Dynamie Cone Tanattoneter

.

|O''-L' 1'4; , -7,
,3. Servien Water Pump Structure (SWPS) -

.

'.

~

. Items to be Essolved' . . ' [.,- ?~ ; -, : Ky,i
.; dQ(.C ' -

,,
4. Structural Engineering Items tos be Easolved-

,

'
~

S' Parametric L-414W Building Analysis" - I
' '

'5"pic-6. am414ary Building Items to be Resolved , 2 .-
' -' '

7 "able of Calculations - SWPS '...: | .- ''

' ' . . ' *

4
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THE DYNAMIC CONE PEMETROMETER, ,

'

,

A penetrometer is a device forced into the soil to measure,

its resistance to vertical penetration. In a dynamic pene-
''

,,
;

tration test the penetrcmeter is driven into the soil by aI- (o
,

4'

hammer or falling weight. Soil penetrometers are used forP' '

qualitative measurements of relative density of cohesionless
soils or consistency of cohesive soils. Penetrometers havebeen designed to give qualitative measurements of soil
penetration resistance for correlation with soil physical

,s' properties such as relative density, unconfined compressive
strength or shear strength, bearing value, or safe soilc

-' pressure.s

>< v
Dynamic Resistance - The oldest and simplest form of soil'

, "
penetrometers consists of driving a red into 'the ground by,

repeated blows of a hammer. The penetration of the red for
'<

'

a given number of blows with a hammer ~ of constant weight and1
.

' drop, or the number cf blows required per foot penetration
of'a rod, may be used as an index of penetration resistance'' ' and' correlated directly with local foundation experience.,

The numerical value of this index depend: not only on the
nature of the soil but also on the diameter, length, and
weight of the rod in relation to the weight and drop of the>

hammer.
.-

Cone penetration tests were developed as an easy and quick
method' for determining the approximate shearing resistance
of noncohesive soils. The dynamic cone penetrometer con-
sists of a 60-degree cone of steel attached to a section of
red. The rod is driven into the ground with a 10-pound drcp
hammer.'.The hammer is raised and allowed to fall a distance

'

.

of 24 iaches. The 60-degree cone is 1-1/8 inch in diameter.
The diameter of the rod is smaller than that of the conical
drive point, and short sections of rods are joined by
couplings. This arrangement helps to reduce friction and
permits use of a drive point and red of smaller dimensions.

sWhen' representative samples are desired of a certain strata,<

'

the drive point can be replaced with a small drive sa=pler.
iThe weight of the entire equipment is about 25 pounds. The

.

tsoil around and below the cone is slightly disturbed as the
' test progresses; therefore, the penetration does not corres-
pond directly to the shearing resistance of the undisturbed
soil. The penetration will also depend to some extent on
the speed with which the cone is pushed into the soil.
Despite these shortcomings, the cone penetrometer may be.

used advantageously in many soil investigations and is
easier to perform than other more complicated field tests.

,

4 .

1
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Variations:in cone. penetrometer resistance may indicate
- dissimilar soil layers and the numerical values of these

resistances permit an estimation of scme of the physical-

properties of the strata.. The penetrometer can therefore '

be considered a method of both exploration and field testing.;

The advantages and limitations of this method may be summa-
rized'as follows. .
Nhen the resistance to penetration is properlyJdetermined,
the pr'ofiles obtained generally furnish consistent. data.on
the depths of the different' soil strata, but misleading
results.can also>be obtained when'the soil contains gravel'

'

and boulders. profiles.cf continuous penetration resistance
may indicate the prasence of a thin layer which often remains _

unobserved in boring operations, but the strata encountered
cannot be definitely identified by resistance to penetration,

alone. The cone. penetrometer method is generally faster and
less expensive than other more complicated method.s.

Resistance to penetsstion psofiles also indic tes the con-
sistency of cohesive soils and the compactness or relative
density of cchesionless soils in situ. This information is
valuable when undisturbed samples are difficult to obtain,
as in saturated cohesionless soils, when many tests are
required, or testing time is a. factor.- Generally, small and
large areas can be explored rapidly and ecq
penetremeter methods, especially when the d,ncmically byepth of explora-
tion is moderate and the soils are noncohesive.
The results of the cone penetrometer test should be used as
indicators only. In comparing allowable bearing pressure
with penetration resistance, the depth of confinement is
critical in granular soil. Thus, correlations should be,

developed for each specific project. This correlation can
Le developed by using the pressure meter, field density tests
(sand cone or nuclear), or other methods so that a given
blow count can be related to a specific soil property, such
as density or modulus.

,
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Attachsent 3 to Meeting Hotes No. 1572.

1

|r

1_ T SE27ICZ WAIZA PUMP ST2UCTURZ
- .)? ' ITZMS TO BE 22 SOLVED ;

y

'

-Bydraulic and Geocochnical En2ineering 3rsnch
Items to be Rasolved Date Due

..

1. Bearing stratum su:::=ary of procedures
,-

a. . Maximu:a thic' meso of laan concrete 04/15/82

c "b.- Maximua'. elevation differantial for pit of piers -eW
-2. Pier or pinte load test' procedure 04/01/82

>
,

Da
09/1 ,'.

(discussion held by telephone)
/ 3. NRC sccion - soil spring constants 03/26/82

'

xJ .

. >
. .

4. Strnin nonitoring critacis - natrix 04/15/32
.

?> -

:e ' 5. NRC action .'- respond en construction dawatering 03/26/82
(concurrance received)

U 6. ' Drawings 'on strain monitoring and Carlson :neters, 04/15/82including locations and datails

7. NRC action - drawing on settlement monitoring plana 03/26/82?. (discussion held by telephone)

8. - Wesitoring matri:t, ,.

04/15/82
1 9 '. ' Discu sion of critical construction stages and criti- 04/15/82

'

c'al measuremanen
e

* 10. Submittal of; contingency plan and discussion of pos- 04/08/82sible remedial actions
'

11. Submittal of Q-listed operations 04/15/S2O. ~ (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
.

14. Provida decision on tunnel location prior to heari=g 04/15/82

15. ' Add deep-seated benchmarks on south side of SWPS 04/15/82
j 16. Provide Calculations DQ-32.8(Q) and DQ-53(Q) (sliding 04/15/82'

acd lateral dynamic loading)

3/25/12
.

.

~ > ,
je v '

j
i

/
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/ Attachment 4 to Maecing Notes No. 1572

9

STRUCTURAL ZNCINZ22ING "LL';CE ITIMS TO 32 2ESOL7EE* *

_

1. Escheck' tendon anchor analysis for shear at plata and wall.,
s

2. Reevaluate use.of drilled-in dowels regarding embedmen or use
of rock bolts.

3. Refine sliding calculation to meat acceptance criteria using site-
specific rasponse spectra (SSRS) seicsi loads.

4.- Complete the calculation for an empty forabay cell. -

5. Detarmine =aziaum reber serass in all elements of the base slab se
el 620'.

,

6. Determine sanimum esbar seras: in olenents adjacent to identified
critical elements and ccher areas of pctantial high stress.

7. Complete calculations for out-of-plane shear.

8.- Provida more inforsation as to stress condition for esisting parts
of structure.

.

a. Maximum stresses

b. Critical ccabinations

. Identify true critical elements based on actual rebar.c.

9. Evaluate interaction of the S'JPS with the cire lating water pumpa
structure and retaining t.211.

10. Provide a comparison of loads due to the SSES with loads dua to
1.5 times the safe shutdown earthquaka.

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

*Due 4/15/82

|

| 3/25/12
L l

i .

'

|

|
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Attachnent 5 to Easting Notes No.1572
.

.

PARA. T2IC AUZILIL*t? SUILDI2:G AILE.TSIS
-

"

1. Ec value'~ Ssne as ACI 313 (no reduction)
'

2. Steel in the slah - Restricted to the beans with shear studs
3. Reduced stiffassa - Reduction of stiffness based on rebar and scegl

based on scud flexibility (usa consarvativs esti:2ato) in cracked area.

Initial crackj__' to 3Based on 2 Nf [C is shear, and
_

'
+ C

_

4 . [C
' in tensinn

4. Total load - Live load need not,be considered (whstaver exists cust
'

be included).
.

5. ' Radistribution - Acebunted for by the cracking of el=sents. Only if
ncessaar7, locsl yisiding nay be censidered, pro-

.
vided thera ic a valid nechanic2 to transfer load.

6.* Acceptance criteria - Based on stress in rebar and effective steel
section.

7. Rafinenent of analysis - } fore than two construction stages say be
considered in the analysis.

.

! 3/25/12

|

|

|

!

!
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Attachment 5.to Manting . Notes No.1572

AUXILIa1Y BUILDING - I'"riS TO B P.230L7ZO*
.

Phase 2A - Au=iliarv Ju11 ding
.

-1. Submit construction saquanca and procedures
r

2.- Delineste Phase 1A and 2B (by letter)

3. Update drawing of monitor 1=q merix
,

'

4 .' Consumers Power Company ec=sitnent for nina deep-seated benchmarks
plus two relacive nonitoring points -

,

'5.- Insta11' strain acnitoring;-conitor for Phase ZA and 23; tolerance
provided for Phase III'

.

6. Commit to lond test pier for 1.3 tiaes design load on an ' installed
pier or plate load test; identify pier,

,

7. Subnic msasures for preventive action

8. Sube.it plans for localiend devatering, incleding zone of influence
of. drawings, and summary of dewatering concept

Phase 23

1. Trovide horizontal movesent monitoring for Phase 2, and acceptance
criterion befora Phase 3

2. Completa parametric analysis of auxiliary building before Phase 3

3. Install all renaining instruments for Phaea 23

4. Install strain gages at el 659' slab, shear wall at al 614', electri-
cal penetration area wall connection to the control tever roof, and
steel beam at al 659'

5. 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 inctallation is
intesded during underpinning -

|

7. Provide a general statement on Quality Assurance philosophy

8. Analyze electrical penetration area assuming it loses support for
part of vidth for entire length while E-8 is in place

9. Develop contingency plan for grouting of voids beneath turbine
building mat

*Due date was discussed in a letter (Serial 16597, frca J.W. Cook to
H.R. Denton, 3/31/82)

3/25/12'
1
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TABLZ 07 CALCULATICMS - S'i?S

067486
'

rinAt DzSzca - SrnuCTuzAL

v

.

- -

NUMBZ1 DZSCRIP*!ON

DQ4(Q) Post Tensicning Tias .

DQ32(Q)' 71 nite 21anent Model of ths Undarpinnad SW?S

DQ32.!(Q) Hodel Cacuatry

DQ32.2(Q) 21e=ent Properties
"

-

DQ32.3(Q) Normal Springs (7SAR Icading)
.

DQ32.4(Q) Long Tern Loading Springs (Settlanent)

DQ32.4A(Q) Sprin;;3 for Pr:1 cad
.

DQ32.5(Q) Short Tara Loading Springs (Sciende)
.

DQ32.6(Q) Load Cenbinations

DQ32.7(Q) Static Leadings

DQ32.7A(Q) Construction Stags Leadings

DQ32.73(Q) Maintenanca condition Loading

DQ32.3Q Dynamic Loading - Lataral Pressure-

DQ32.5A(Q) Raviaion of Maac Macrin For=at - Verification

D032.SB(Q) Conversion of Additional Dead and Live Load to Macs (Verification)

DQ32.SC(Q) Adds Dead Load and Live Load to Mass Matria - Verification

DQ32.8D(Q) Evaluation of 20tational Sesimic Menents
,

DQ32.3E(Q) Distribute Enclosed Water Mass to Structure - Verifiestion

DQ32.8F(Q) Add Water Mass to Mass Macrin - Verification
,

,

'

. .
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!

l-

_ nmez2 DzScz1?TIcU -

"

DQ32.3G(Q) Appliestien of Seismic Aceslarations to the !! ass Ifatrix - Verification

DQ32.9(Q) Ther=si G:sdiante.

'

DQ32.10(Q) Input for Critical 21c ant Sc:accin; ?:cg z: -

DQ32.11(Q) Cceps:13on of ho Sets of Sei:: sic Data
.

DQ32.12(Q) ACI 349 Load Cochinatins and P:311ains:7 Sc:aaning.(Verifiestion) j

DQ32.13(Q) 2aspos:s to Q.15 L:cd Ccabinations and ?:alisinary Sc:ac ning |
(7arifiestien)

DQ32.14(Q) 75M Ioad Cc=bitations and 7:211:niary Screeni=; (7arificatien)

DQ32.15(Q) 71 cal Screening - Verifiestion

DQ52(Q) Sliding Calculation (Final Sai:=ic Foreac)

Eq$4(Q) Analysis of Lower 3 ass Slab '

DQ35(Q) tesign of Underpinning Vall

DQ56(Q) Analysis of Colu=ns and Beams

G20TzcHNICAL CALCULATIONS -

DQ32.3A(Q) Subgrade Modulus (Normal Springs)

.

_ _ - - _ _ - - - _ _ _ _ _ _ _ _ -
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