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

FROM: Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

i SUBJECT: TRANSMITTAL OF REPORT ON RE-REVIEW 0F THE
| MIDLAND DIESEL GENERATOR BUILDING (BN 83-165)

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

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

The NRC is currently reviewing Enclosures 1 and 2 to determine its impact, if
any, on existing staff positions. The staff plans to prepare a response to
Congress relative to the concerns expressed by Dr. Landsman before the Subcom-
mittee on Interior and Insular Affairs on June 16, 1983. The effort is pro-
ceeding on a high priority basis. Results will be reported as they became
available.

i

~g-.
-- /- _ . ~,

Thomas ii. Novak, Assistant Director,

; for Licensing
j Division of Licensing
c .

| Enclosures:
As Stated -

-

cc: See next page
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DISTRIBUTION LIST FOR BOARD NOTIFICATION
:

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

~

t'

i Charles Bechhoefer, Esq. Dr. Robert C. Axtmann
i Ms. Lynne Bernabei Mr. Myer Bender
| Lee L. Bishop, Esq. Dr. Max W. Carbon

James E. Brunner, Esq. Mr. Jesse C. Ebersole
Dr. John H. Buck Mr. Harold Etherington
Myron M. Cherry, P.C. Dr. William Kerr.

. Dr. Frederick P. Cowan Dr. Harold W. Lewis
* T. J. Creswell Dr. J. Carson Mark
i Steve J. Galder, P.E. Mr. William M. Mathis
'

Dr. Jerry Harbour Dr. Dade W. Moeller
'

Mr. Wayne Hearn Dr. Milton S. Plesset
Mr. James R. Kates Mr. Jeremiah J. Ray
Frank J. Kelley, Esq. Dr. David Okrent
Christine N. Kohl, Esq. Dr. Paul C.-Shewmon
Mr. Howard A. Levin Dr. Chester P. Siess
Mr. Wendell H, Marshall Mr. David A. Ward
Michael I. Miller, Esq.
Thomas S. Moore, Esq.
Mr. Paul Rau
Ms. Mary Sinclair
Ms. Barbara Stamiris
Frederick C. Williams, Esq.

Atomic Safety and Licensing
: Board Panel
1 Atomic Safety and Licensing

Appeal Panel
Docketing and Service Section
Lacument Management Branch

|

!
~

;

!.

I-

e

'

!
'l

. . _ - _ _ . . _ . . _ ___ ._

t r - d c' l. - -



a .. .

.

A 7,
.

MIDLAND (For BNs)
'

Mr. J. W. Cook
Vice President

i Consumers Power Company
1945 West Parnall Road.

Jackson, Michigan 49201

i cc: Stewart H. Freeman James G. Keppler, Regional Administrator
i Assistant Attorney General U.S. Nuclear Regulatory Commission,,

i State of Michigan Enviornmental Region III
Protection Division 799 Roosevelt Road

720 Law Building , 48913
Glen Ellyn, Illinois 60137

Lansing,' Michigan
Mr. Ron Callen-

j Mr. Paul Rau . Michigan Public Service Commission
; Midland Daily News . 6545 Mercantile Way

124 Mcdonald Street P.O. Box 30221i
' Midland, Michigan 48640 Lansing, Michigan 48909
4

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 Project
P.O. Box 33035 Institute for Policy Studies
Lansing, Michigan 48909 1901 Que Street, N.W.

Washington, D. C. 20009
U.S. Nuclear Regulatory Commission,

Resident Inspectors Office Commander, Naval Surface Weapons Center;

i Route 7 ATTN: P. C. Huang
Midland, Michigan 48640 White Oak

Silver Spring, Maryland 20910,

| Mr. Paul A. Perry, Secretary
i Consumers Power Company Mr. L. J. Auge, Manager
'

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

P.O. Box 1449 iMr. Walt Apley Canoga Park, California 91304
; c/o Mr. Max Clausen

Battelle Pacific North West Labs (PNWL) Mr. Neil Gehring-

Battelle Blvd. U.S. Corps of Engineers
SIGMA IV Building NCEED - T
Richland, Washington 99352 7th Floor '

477 Michigan Avenue
Mr. I. Charak, Manager Detroit, Michigan 48226 !
NRC Assistance Project
Argonne National Laboratory

I
! 9700 South Cass Avenue
i Argonne, Illinois 60439

.
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October 14, 1983

.

Harold R Denton
Office of Nuclear Reactor Regulation

i U S Nuclear Regulatory Commission
' Washington, DC 20555

MIDLAND ENERGY CENTER
MIDLAND DOCKET NOS 50-329, 50-330
ADDITIONAL INFORMATION REQUESTED BY NRC STAFF
AT THE TECHNICAL AUDIT OF THE DIESEL GENERATOR BUILDING
FILE: B3.0.3 SERIAL: 25867

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

,

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

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

!
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j Tabulated rebar stresses for the majority of the elements for both cases are

1 considerably in excess of the allowable value (54 ksi). For the elements with
maximum stress values in the the same category the rebar stress values obtained

,

from the second analysis (Table II) are consistently higher than those obtained |
from the first analysis (Table I).

'

!

/
l

!*

RJE/MFC/bjw

! CC RJCook, Midland Resident Inspector
JGKeppler, Administrator, Region III'

DHood, NRC
FRinaldi, NRC
PTKuo NRC
GLear, NRC
GHarsted, Consultant
JMatra, NSWC
MReich, BNL.

CMiller, BNL
CConstancino, BNL
JKane, NRC
RLandsman, Region III

i

i

1

I

t

|

!

I

o

i:

,

'

OC1083-0055A-MP04-

. . --- - - . -

"Y



,. .. .

.
-

5

. .
.

| CONSUMERS POWER COMPANY

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

:

I Letter Serial 25867 Dated October 14, 1983

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

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

,

!

CONSUMERS POWER COMPANY

By /s/ R J Erhardt
R J Erhardt

Executive Manager - Midland Project

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

/s/ Alva C Robinson
Notary Public

Jackson County,. Michigan

My Commission Expires October 1, 1986.

I
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| MEMORANDUM FOR: P. T. Kuo, Section Leader
Structural Engineering Section B

i
Structural and Geotechnical Engineering Branch
Division of Engineering

FROM: Frank Rinaldi, Structural Engineer
Structural Engineering Section B'

'

j Structural and Geotechnical Engineering Branch
Division of Engineering

,

i
SUBJECT: R. LANDSMAN'S CONCERNS ON INTEGRITY OF DIESEL GENERATOR

BUILDING AT MIDLAND SITE

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

'

k&
' Frank Rinaldi, Structural Engineer

Structural Engineering Section B'

Structural and Geotecnnical'

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

. Warnick F. Rinaldi

|
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REPLY TO R. B. 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 (DGB)
to detennine the functionality of the DGB and compliance of the design
to the structural engineering requirements of NRC for the licensing of a'

,

j nuclear power plant.'
,

. ! The Midland Nuclear Power Plant (NPP) has had a number of technical
reviewers throughout the licensing period, Construction Permit (CP) and|

~

| Operating License (0L) stages.
.

} This report concentrates on the period following the deternination by;

; ! Consumer Power Co. (CPCo) that the fill material under the DGB did not
: i meet the design specifications and that remedial actions were necessary.

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

,

: structure with approximately 30 feet of sand and implemented a permanent
dewatering program to correct the poor soil conditions under the DGB.'

In addition, electrical ducts were discovered to be supported by a4

| competent foundation and were structurally connected to the base of the
! DGB. This condition imposed new loads on the. structure in addition to
A all other design loads (Dead Loads, Live Loads, Tornado Loads. Earth-

quake Loads, Temperature Loads), and the abnormal differential settle-
ment loads. Considerable cracks developed as a result of these,

,
'

; additional loads. In order to eliminate this condition, the duct banks
were released, therby removing one of the abnormal loads..

,

! The DGB is a reinforced concrete structure with three crosswalls that'

,

! divide the structure into four cells. Each cell contains a 6 ft.-64

'

inch-thick concrete pedestal to support a diesel generator unit. The-4

I building is supported on continuous footings that are founded at el. 628i

ft. and rest on balfill that extends down to approximately el. 603 ft.
! This rectangular boxlike structure covers an area of apprcximately 70
'

ft. by 155 ft. The exterior walls are 30 in. thick, and the interior
walls are 18 in. thick. The foundatior; of the exterior and interior,

' walls of the DGB consist of continuous reinforced concrete footings,10
ft.-wide and 2 ft. 6 inch thick, with their case at el. 629 ft. The
walls rise fro a an elevation of 628 ft. (bottom of footing) te el. 690,

ft. (top of roof slab).,

! Sections 3.8.3.4 and 3.8.3.5 of Supplement No. 2 to the Midland NPP
Safety Evaluation Report sunnarize the NRC structural staff :nd*

's consultants evaluation of the DGB. This document was modified during.
the (ASLB) hearing of December 10, 1982, by the additional written
testimony of Frank Rinaldi,~ Franz Schauer, John Matra, and Gunnar
Harstead and all oral correction introduced by the same witnesses. The

' - adequacy of the DGB is based upon many analyses, reviews, and monitoring
requirements which address normal loads, settlement loads and postulated '

- environmental loads.- Due to the fact that available measured and '

I

r
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predicted settlement data is not sufficiently refined to calculate
structura) component's stress by the use of a finite element analyses,
the fol. lowing quotations summarize the structural staff position for
acceptance of the DGB: |

,

(a) The NRC Staff believes the actual measured settlement values are i

'

tha best characterization of settlement at the Midland site.
, ,

(b) Tha NRC Staff has not fully relied on these settlement values in.

any analyses to ascertain the acceptability of the DGB to withstand4 :

its design load over the lifetime of the plant. Instead, the Staff
has looked at the current condition of the structure to estimate
stresses due to settlement. To these it added stresses due to
other design loads which are not presently on the structure but
which have to be considered. The staff relied on Applicant's

; . finite element analysis only for the latter stresses.'

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

(d) The NRC Staff is requiring a program of surveillance of the'

structure and for its foundation to ensure the continued safety of
i the structure.

(e) The NRC Staff takes no rostion with respect to the acceptability of
Applicant's finite element analysis of the DGB (as applicable to;

: i settlement effects).

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

i. Sunnary of Lands: nan's Concerns:

) T;1e concerns documented by R. Landsman regarding the DGB by his .
i memorandum to R. F. Warnick, Director, Office of Special Cases, Region

.

III, dated July 19, 1983, transmitted to D. G. Eisenhut, Director,
Division of Licensing NRR, by memorandum dated July 21, 1983, were-
received by the undersigned on July 27, 1983. This memorandum
identifies, in general, concerns previously discussed by the staff.

' during internal meetings ard at the ASLB December 1982 hearings related
to the DGB. The undersigned fail to understand why R. Landsman has not-
chosen to participate more fully during these meetings, or why he had
not documented his concerns during the review process. The concernsw

identified in his July 19, 1983 memorandum in soma cases are not clear,.
do not give specific reference to transcripts and othair efficiar,

documents, and in some cases, references to various statements are not
fully correct. We will first sunmarize our understanding of his
concerns and then address them in the following order:

FIRST CONCERN: Claim of inadequacy of- the Finite Element (FE) Analysis
performed by the applicant for the DGB as applies to
the following:

L . )

1+
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a Effect of cracks on stiffness of DGB
,

b Validity of straight line settlement data
,

c Time dependency effects of settlements
d Corley statement on cracks and time dependency

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

,

i by F. Schaucr.
!

SECOND CONCERN:

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

,

: hearing.

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

4

! (c) Claim that F. Rinaldi stated that the staff cannot
I rely on the results of the NSWC analyses using

actual settlement values.

THIRD 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
j 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.

Reply to Lcndsman's Concern:

FIRST CONCERN

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

l
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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 from the structural

,

analyses.

| In conclusion, we find the design practice of neglecting
I. the cracks in an analysis of the reinforced concrete
! structur.e is acceptable. Note that extensive crack
i 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 detennine 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 tbn 1/8". Bending moments are

,

| proportional to the second derivative of displacement with
respect to length and shear is proportional to the. third'

derivative. of displacement with respect to length A
I mathematical error analysis shows that the accuracy'

" diminishes with subsequent differentiation. Therefore, the
f accuracy of the moments and. shears will be unreliable if the'

raw settlement 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 ana'yses to represeit
various stages of construction, including a completed model,
a 40-year life model and a model'using no soil support in an

l area where we could not rely on the competence of the soil.
I

! Attempts to directly use the raw settlement data resulted in
|. anomalies such as tension in the soil and moments and forces

in the structure that cannot be justified by prudentL
- engineering judgment, analyses, and observations of the|-

! structure.

1

!
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In conclusion we state that the use of the straight line or
other representation using the available settlement data
cannot produce credible results.Therefore, the staff did'

develop a conservative estimate of the state of stress of' ,

the structure based on the crack-evaluation and added these
results to the stress levels for the environmental loads as
per code requirements. However, we like to point out that
several loads (DL, LL, T) were added twice. Also, the
controlling load combination is the one with the tornado
load. The applicant did not account for venting of the

,

structure in their analysis, but the drawings and site
|

visits indicated that considerable venting is provided. We
; like to point'out that these two factors add a great deal of

conservatism to the results. In addition, the effects of
future settlement was considered in the applicant analysis,
but the staff will rely on the monitoring program.'

Part(c) The fact that settlement took place over a period of time
i was accounted for in the applicant's and in NSWC's analyses.
I Settlements that took place prior to the completion of

construction has less effect on the final stresses in the
structure, for th'e following reasons:

I

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

therefore, moments and forces were minimized

b. reinforced concrete that had not yet been installed
could not be subjected to stresses resulting from

; previous settlement. We, therefore, find that the
i time dependent effect was used to our satisfaction.

Part(d) We recoavrend contacting W. G. Corley and request his direct
coments to R. Landsman's in First Concern Part (d)..

10, 1982 (y R. LandsmanPart(e) F. Schauer did make the statement identified b
p. 11149).during the MLB hearing of December

|
Hcwever, we suggest that R. Landsman read the
cross-examination by the ASLB on page 11150 of the December

! 10, 1933 hearing to fully understand the stcff 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 sumary 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 comented on by F.
Rinaldi, G. Harstead, and F. Schauer. In sumary, that

1
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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. (Notforductbankimpingement'

consideration).,

| 2. Analyses of the partial structure, including duct
! impingement, resulted in very high stresses in the
j walls at the duct banks. With these stresses over

twenty times yield, a great possibility of cracks in
'. these areas existed. A comparison between the crack

mapping survey at this time of construction (3/78 to
1/79) and the analyses are in good agreement as far as
the location of structural cracks in the area of the

i duct banks are concerned. However, the analyses show
I that other areas of the DGB walls still have high
f stresses and in probability should also be cracked.
- But no cracks were observed in these areas.

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

A. bpasing the measured settlement values on a partially,

j completed model, and then considering these values as;

i part of the total settlement values fcr the completed
structure, without considering the following effects:

{ (a) redistribution of loads once yield is reached,
I

j (b) the relaxation effects,

f (c) the accuracy of the measured data, and

I (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, j

| . 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

.

9
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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 stresses exceed their yield stress, the
section may then be considered plastic; i.e., increasing,

rotation will not increase moments or stresses. However,'

there is no indication of yielding rebars or spalling of
,

concrete which would indicate that a portion of the'

structure has become plastic. In fact, the formation of
plastic sections in a structure mitigates the secondary
stress effects of cor.ditions 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 detennine if the DGE

,

meets the regulatory requirerents" is not complete. The
additional testimony clearly states that the applicant's
analyses using linear settlement data were not fully relied
upon in our evaluation. This is stated on pages 11084 -;

11087 of the 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 haarings.
All stress levels were below code allowable. Therefore, we,

found the concrete cracking levels in the DGB, as reported.
by the applicant, acceptable. The proposed crack monitoring
will provide coritrols over pctential 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.,

t ..

The structural analyses of the DGB were performed by the:
i applicant considering all load combinations as documented

in their report, " Structural Stresses Induced by
Differential Settlement of the DGB."

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

The DGB is not a complex structure, instead, it is a simple-

box-like structure. Also, all reinforced concrete
structures have cracks and we disagree with the statement'

| that "there is no practical method available today to
j analyze a complex structure with cracks in it." Note that
i 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
i

The DGB was not accepted by the staff soley by relying on a
crack monitoring program. On the contrary, tne acceptance,

was based upon reviews of the analyses and designs prepared
,

by the applicant as well as independent calculations.
Furthennore, the stresses caused by settlements are
secondary stresses. Secundary strasses are defined as those
stresses which can exist in a structural material which do
not impair that capability of the structural material to
carry primary stresses, provided the secondary stresses do
not cause rupture or gross distortions of the structural
material. From a variety of evaluations, the indications
are that the stresses in the reinforcing bars are well belowj

, yield and far f.om rupeurr.. The compressive stresses in the
,

'. I concrete are very Icw. There are no indicatiens of gross
| distortions of the structure. Therefore, the cracks that
I 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.*

k
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Reply to Sunnary:
'

. It is surprising that, with all of the data and information
! available on the subject of DGB there still exists such a

misunderstanding. Beyond this response we would
,

j respectfully direct R. Landsman to evaluate all of the
1 information currently available in the field of structural
! analysis and specifically to that available in the docket

of the Midland project.

It is our conclusion that all analyses, designs, crack
mapping and evaluations and the monitoring program are,

adequate to establish the structural integrity of the DGB.
Only unexpected results during the monitoring program would

' necessitate a reassessment of the DGB.,

!

s
nnar Harstead, Consultant

tructural & Geotechnical,

Engineering Branch
i

;

!

,

* ~ 84
:

hn Matr&i consultant f't

tructural & Geotechnical
Engir.eering Branch

.-
Y

Frfhk Rinaldi, Structural Engineer
MTdland Project.

- Structural & Geotechnical
| Engineering Branch

i

|
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October 14, 1983

.

Harold R Denton
Office of Nuclear Reactor Regulation
U S Nuclear Regulatory Commission
Washington, DC 20555'

MIDLAND ENERGY CENTER
MIDLAND DOCKET NOS 50-329, 50-330
ADDITIONAL INFORMATION REQUESTED BY NRC STAFF
AT THE TECHNICAL AUDIT OF THE DIESEL GENERATOR BUILDING
FILE: B3.0.3 SERIAL: 25867

This letter transmits to the NRC Staff the information requested at the
September 12, 1983 Technical Audit of the Diesel Generator Building (DGB) in
Ann Arbor, Michigan. The information provides a comparison of rebar stresses
resulting from two analyses in which the forty-year estimated settlements
(Settlement Case 23) were performed on a finite-element model of the DGB. The
model and the referenced settlement case were presicusly discussed by Mr Karl
Wiedner at the Atomic Safety and Licensing Board (ASLB) hearing held on
December 8 & 9, 1982.

I
Table 1 gives the stresses for settlements i= posed at 10 boundary nodes around'

the DGB fcundation; specifically, 5 nodes on the south wall, t.nd 5 nodes en
the north wall. These nodes are located at the intersection of cross walls
with north and south walls. This analysis was performed for infornation

' purposes only and was carried out during April of 1982.

| Table 2 gives stresses for the same settlement case as abeve, however, this

| time, settlement values were imposed at 66 boundsey nodes around the DGB
foundation. The settlement values were obtained by fitting smooch fourth-order
polynomial curves through the same settlement values for the 10 node points on
the north and south walls stated above. Likewise, this analysis was performed
for information purposes only and at the suggestion of the NRC Staff during
the aforementioned audit.
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Tabulated rebar stresses for the majority of the elements for both cases are
considerably in excess of the allowable value (54 ksi). For the elements with:

maximum stress values in_the the same category the rebar stress values obtained*

from the second analysis (Table II) are consistently higher than those obtained
; from the first analysis (Table I).

I

i
1

-

RJE/MFC/bjw

' CC RJCook, Midland Resident Inspector
JGKappler, Administrator, Region III
DHood, NRC

3 FRinaldi, NRC

i PTKuo, NRC
GLear, NRC*

i GHarsted Consultant
JMatra, NSWC
MReich, BNL
CMiller, BNL

|
CConstancino, BNL

! JKane, NRC
RLandsman, Region III

i

!
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CONSUMERS POWER COMPANY
'

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

*

Letter S& rial 25867 Dated October 14, 1983

i At the request of the Connaission and pursuant to the Atomic Energy Act of *

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

t

| CONSUMERS POWER COMPANY

By .
*

X R J Erhardt-
'

Exechtive Manager - Midland Project.

Swornandsubscribedbeforemethis/ dayof[C$
_

,

0 !1LcL 0 o|m ay1)
Notary Public

My Connaission Expires , e

,
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?,N C. " | ,( j October 12, 1983
., , J / v_r- t .

Nh6 -l t..

b Docket Nos: 50-329 OM, OL $ /g w3
-,

P and 50-330 OM, OL g34 ct i

-

-

Et(F .~ i t i.,/ /

.(
Applicant: Consumers Power Company<

,

Facility: Midland' Plant, Units 1 and 2
;-

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

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

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

. -

.
., .

'

Darl S. Hood, Project Manager,

* " Licensing Branch No. 4:

Division of Licensing
i
t Attachments:

! 25 .it:41
,

'

cc: See next pageg

j OCT 17 9
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MIDLAND

t
E

'f Mr. J. W. Cook
Vice President

I Consumers Power Company
; 1945 West Parnall Road
( Jackson, Michigan 49201
; .

I cc: Michael I. Miller, Esq. Mr. Don van Farrowe, Chief
'

Ronald G. Zamarin, Esq. 651sion of Radiological Health
-

Alan S. Farnell, Esq. Department of Put!ic Health,

Isham, Lincoln & Beale P.O. Box 33035
Three First National Plaza, Lansing,' Michigan 48909'

Sist floor
Chicago, Illinois 60602 ' Mr. Steve Gadler

2120 Carter Avenue
! James E. Brunner, Esq. St. Paul , Minnesota 55108
; Constners Power Company .

212 West Michigan Avenue U.S. Nuclear Regulatory Commission
Jackson, Michigan 49201 .

.
Resident Inspectors. Office
Route 7- s

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, Se.cretary

Protection Division Consumers Powe'r Company
720 Law Building 212 W. Michigan Avenue

'

-

Lansing, Michigan .48913 Jackson, Michigan 492'6I'

Mr. Wendell Marshall Mr. Walt- Apley
'
< s

Route 10 c/o Mr. Max Clausen,
.

j Midland, Michigan 48640 Battelle Pacific North' West Labs (PNWL)
t Battelle Blvd. -

' Mr. R. B. Borsum
.

Richland, Washington' 99352
SIGMA-IV Building '

Nuclear Power Generation Division
Babcock & Wilcox

*

7910 Woodmont Avenue, Suite 220 $ Mr. I. Charak, Manager
. Bethesda, Maryland 20814 NRC Assistance' Project
'

Argonne National Laboratory.
Cherry & Flynn - 9700 South Cass Avenuev.
Suite 3700 . Argonne, Illinois 60439,,

.t Three First National Plaia', - .

! i Chicago, Illinois '60602 James G. Xeppler, Regional Administrator
'

|
| U.S. Nuclear Regulatory Commission,

Region III
.

799 Roosevelt Road * ''

. Glen Ellyn, -Illinois' 60137 - *
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. Mr. J. W. Cook' -2- )

|

i

',: cc: Mr. Ron Callen
l- Michigan Public Service Commission
! 6545 Mercantile Way
f P.O. Box 30221
[ ' Lansing, Michigan 48909'

I
Mr. Paul Rau
Midland Daily News
124 Mcdonald Street-,

- Midland, Michigan 48640
, .

Billie Pirner Gardei

r Director, Citizens Clinic

, for Accountable Government
:. Government Accountability Project

Institute for Policy Studies*

,

' 1901 Que Street, N.W.
Washington, D. C. 20009'

Mr. Howard Levin, Project Manager
TERA Corporation
7101 Wisconsin Avenue
Bethesda, Maryland 20814

Ms. Lynne Bernabei
Government Accountability Project
1901 Q Street, N.W.
Washington, D. C. 20009

'
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Supplemental page to the Midland OM, OL Service List
: '

4

-! Mr. J. W. Cook -3-

?
: cc: Commander, Naval Surface Weapons Center

ATTN: P. C. Huang-

White Oak
j Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager
Facility Design Engineering
Energy Technology Engineering Center
P.O. Box 1449
Canoga Park, California 91304

,

f Mr. Neil Gehring
j 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

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
I Washington, D. C. 20555
,

Geotechnical Engineers, Inc.
ATTN: Dr. Steve J. Poulos
1017 Main Street
Winchester, Massachusetts 01890

.
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/Yonre,,%, ] / -

*

UNITED STATES ' ' ' '".
'

ih *E ,n NUCLEAR REGULATORY COMMISSION5 k dy(I wAsHINGTOrd. D. C. 20555

N;% ge:GkJ-

g -

" " * '
[ SEP 2 9 ES3

'

I
:
t Docket Nos.: 50-329/330

MEiiORA.*iDUM FOR: Geor$eE. Lear, Chief
'

Structural and Geotechnical Engineering Branch
i ,, Division of Engineering

hfao-IsinKuo,SectionLeader,THRU:,

h / Structural Engineering Section 8
Structural and Geotechnical Engineering Branch
Division of Engineering

,

I
FROM: Noman D. Romney, Structural Engineer

i Structural Engineering Secticn B
Structural and Geotechnical-Engineering Branch-

Division of Engineering,

.

Chen P. Tan, Structural Engineer
Structural Engineering Section 8
Structural and Geotechnical Engineering Brar.ch*

Division of Engineering
'

SUBJECT: TRIP REPORT - MIDLAND DGB STRUCTURAL DESIGil AUDIT
, -

AspartofIheilRCtaskgroupreviewoftheLandsman'sconcernsregarding
the Midland Diesel Generator Building (DGB), N.. D. Romney and C. P. Tan'

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

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

j Lab, rep. resented by Drs. A. J. Philippacopoulos, C. Miller, and C. Costantino.

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

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

points;
- stress totals from all load combinations;
- finite element modal for DGB.

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

CONTACT: N. D. Romney, SGEB
X 28987

| ,
..
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George E. Lear -2-
-
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7

j by Mete Sozen on rebar stresscs estimated frem concrete crack widths.
[ In addition, the task group reviewed concrete pour data (sequence and
r date cf pours) and settlement surveying prc:edures used on the CG3. The
: afternoon of September 13, 1983 was devoted to an interview of Mr. Ross
I landsman of Region III by the NRC task group. The purpose of the

interview was to gain a thorcugh understanding of Mr. Landsman's,

; ccncerns regarding the DGB.

-nciosure 1 is a List cf attendees for botn days of the audit. Enclosure 2
was provided by Bechtel at the audit and is a , chronological list of cvents
before and after issuance of the NRC staff order modifying the,

construction permits.'

, ,

t
! /

"/
.

[ Norman Dr-Romney [ ,/i-

Structural and Geotechnical
Engineering Branch

Division of Engineering

'

4A /? 1 %
~

Chen P. Tan
Structural and Geotechnical

*

Engineering Branch. , , . ,

Division of Engineering-

Enclosures: As stated
i . -
| cc: J. Knight *

1 -
, sam -

P. Kuo
i
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ENCLOSURE 1 .

i

ATTENDEES

.

DIESEL GENERATOR BUILDING AUDIT
SEPTEMBER 12, 1983

*

N. Swanberg Bechtel'

J. A. Mooney CPC0 E.

. N. D. Remney NRC/DE/SGEB,
Darl Hood NRC/NRR/DL/LB4

'

Chen P. Tan NRC/NRR/DE/SGEB.

Carl J. Costantino BNL<

Charles A. Miller BNL
A. J. Philippacopoulos BNL
P. Shunmugavel Bechtel ----

,

B. Dhar Bechtel
F. Villalta CPC0
Ernie Kcerke CPC0
John Schaub CPC0
Karl Wiedner Bechtel-SF.

*
K. Razdan CPC0*;

'

A. Boos Bechtel
G. Tuyeson Bechtel

*

D. Reeves Bechtel.

* *D. Zanese Bechtel
T. Kumbier '" Bechtel

*

S. Afifi Bechtel,
.

. T. R. Thirivengadam CPC0
*

i -
.
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3 NRC AUDIT OF DIESEL GENERATOR BUILDIllGS (DGB) MIDLAND
i SEPTEMBER 13, 1983

!

! NAME COMPANY

!.
'

'

J. A. Mooney CPC0
T. R. Thirivengadam- CPC0

'

P. Shuncugavel Bechtel. .
'

N. Ramanujam CPC0 .

S. S. Afifi Bechtel.

John Schaub CPC0>

. B. Dhar Bechtel
*

K. L Brorohn CPC0
G. A. Zanese Bechtel.

'

Chen P. Tan NRC/SGEB --===
'

Norman D. Romney NRC/SGEB
A. J. Philippacopoulos BNL .

-

Charles A. Miller BNL
Mete Sozen Bachtel Consultant
Carl J. Costantino BNL
Karl Wiedner * Bechtel
Darl Hood NRC/NRR/DL.,

' * Fernando Villalta CPC0,

J. N. Leech CPC0'

N.Swanberg_,,; Bechtel
*

,

C. Wilson Bechtel-

'
: *

7
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RONOLOGICAL LIST OF EVENT )EFORE,

AND AFTER ISSUANCE.0F NCR STAFF ORDER
~

MODIFYING CONSTRUCTION PERMITS .

[p Date ActiuitV Reference
t

b 1975-1977 Fill material is placed in vicinity BLC-11412
|. of diesel generator building (DGB) (Final Report

of MCAR 24)

1977
i .
"

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

October 5 Poured foundation to el 630'-6" on Pour DG
south wall of bay 4 and south half (630.50)A,

[ of east wall of bay 4 (56 yards)
l'
;. October 25 Poured foundation to el 6 30'-6" on Pour DG"-

; north wall of bay 4, and north half (630.50)B
; of east wall of bay 4 (66 yards) .

October 28 Poured foundation to el 630'-6" on Pour DG
south wall of bay 3, and south half (630.60)C' of each wall of bay 3 (55 yer'ds)

* November 8 Poured foundation to el 630'-6" on Pour DG
north wall of bay 3, and north half (*630.50)0,,,|of each wall of bay 3 (61 yards)

.

November 23 . Poured sump base slab to el 627'-6" Pour DG,

at southeast co'rner of bay 2 and (627.50)A: .

.I southwest corner of bay 3 (33 yards) .-
i

.. December,13 Begin pouring the DGB walls to
. SK-C-628

el 635'-O" (see February 20, 1978)|

i
,

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

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

'

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

.

December 22 Poured foundation to el 630'-6" on Pour DG
j. north wall of bay 2, and north half (630.50)E-i of each wall.of bay 2 (61 yards)
I

..

*
j .

.j 0062y 1
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ChronologicaY'ist of Events (Continued; ])
'

.

Date Activity Reference
i December 28 Poured foundation to el 630'-6" oh Pour OG
[ south wall of bay 1, and south half (630.SO)H; of west wall of Bay 1 (47 yards)
Ij December 30 Poured sump base slab to el 627'-6" Pour DG

at south east corner of bay 1 and (627.50): southwest corner of bay 2 (24 yards)
!
'

December 30 Poured walls to el 635'-O" on Pour DG
. south wall of bay 4, and south half (635.OO)A'

[ of east wall of bay 4 (29 yards)
1978,

January 4 Poured sump base slab to el 627'-6" Pour DG.-

.{ at northeast corner of bay 1 and (627.50)B'
:

I northwest corner of bay 2 (36 yards)
' "- January 6 DG ped'estal foundation in bay 4 is Pour DG

poured (190 yards) (637.53)A.

.

January 16 Poured founda tion to el 630'-6 ' 'in Pour DGi

south half of east wall of bay 2 (630.50)I(61 yards),

.

January 19 Poured walls to el 634'-6" in north Pour DG
- wall of bay 3 and north half of (634.50)B'of east wall of bey 3 (27 yards), -

. , , + ,
.

January 25 Poured foundation to el 630'-6" in Pour DGj north half of each wall'of bay 2 (630.50)J
'

; (45 yards)
i ,

January 25 Completed pouring the OG8 foundations SK-C-628
i - to el 630'-6" (see' October 5, 1977),

|- February 2 Poured walls to el 635'-O" in south Pour DG
wall of bay 3, and south half of '635.OO)B'east wall of bay 3 (46 yards)

February 10 Poured walls to el 635'-O" in Pour DG
south wall of bay 1, and south half (635.OO)C' '

of west wall of bay 1 and south
half of east wall of bay 1 (46 yards)

February 14~ DG pedestal foundation in bay 3His Pour DG
poured'(190: yards) (634.53)B

February 14 Poured walls to el 634'-6" in Pour DG
north wall of bay 2 and north half ~ (634.5)C'of east wall of bay 2|(29 yards)

. . .

>

~

-- --
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Chronoloaical '.st of Events (Continued) )**
. .

Date Activity Reference -
'

February 20 Poured walls to el 635'-0" in Pour DG
; south wall of bay 2 and south half (635.00)0'!

I
of east wall of bay 2 (28 yards)

| February 20 Poured wall to el 634'-6" in Pour DG; north wall of bay 1 and north half (634.50)D'i
of west wall of bay 1 and north

i half of cast wall of bay 1 (41 yards)
.'

February 20 C'ompleted pouring DG8 Walls to SK-C-628
t. el,634'-6" or 635'-0" (y ee
} Occomber 13, l'T/ 8 )
;

, March 8 DG pedestal foundation in bay 2 is Pour DG-[ poured (193 yards) (631.53)Ct-
i March 14 Begua pouring second lift on walls SK-C-628,'

to el 650'-0" or 654'-D." (see
April 28, 1978), ,

March 14 Poured wall to el 650'-O" on north,' Pour UG.

wall of bay 4 and north half of (650.00)A'
east wall of bay 4 (89 yards)

,

March 17 Pour.d wall to el 654'.0" on south Pour DG.

'
Wall of bay 4 and south half of (654.00)A'

.

emit wall of bay 4 (92 yards),

,

; March 23'
;

~
DG pedestal foundation in bay 1 is Pour DC

*

poure.! (192 yards) (637.53)D, .

j March 28 First scribe mark is install'd on .. File C-?n45
DGB '

,

1 ~ March 29 Poured wall to el 650'-0" in north -Pour OG
wa?1 of bay 3 and north half of (650.00)B'
east wall of bay 3 (81 yards)

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

,

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

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

Apr il 24 Poured wall to el 650'-0" in north Pour UG.j- wall of bay 1, north half of east (650.00)D'F wall of bay 1, and north half of
{ west wall of bay 1 (139 yards)*--
j 0062y~ 3
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(Continuer')
Chronologic'~-List of Events

Date Activity Reference
April 28 Poured wall to el 654'-0" in south Pour DG'

wall of bay 1, south half of east (654.00)D'
;. wall of bay 1, and south half of
[: west wall of bay 1 (156 yards)
.

I' April 28 Completed pouring walls to el 654'-O" SK-C-628
}{ (see March 14, 1978)

4

.

: May 9 First settlement marker is installed C/S File C-2645
| on DGB-

May 12 Last scribe mark is placed on DGB C/S File C-2645

July 7 First survey record taken on scribe C/S file C-2645
'

_ marks

~ f July 10 Begin Pouring HVAC chamber slab (see SK-C-628
- August 22, 1978)

c
'

July 10 Poured walls to el 656'-6" in sout'h Pour DG
wall of bay 4 (26 yards) '

(656.50)A
-

July 10 Poured wall to el 651'-9" in north Pour DGwall of bay 3 and bay 4 (22 yards) (651.75)A,

. July 17 Poured walls to el 656'-6" in north Pour DG- wall and south wall of bay 3 (42 (656.bO)Byards). -

r,.* .

July 21 Poured wall to el 662'-0" in north Pour DG'

wall of bay 4, north half of west (662.0)A'wall of bay 4, and north half of ,
! east wall of bay 4 (129; yards) ~

l
!

- July 26 Poured wall to el*656'-6" in" north Pour DGi wall of bay 2 (23 yards) (656.50)C6
? July 27 Poured wall to el 656'-6" in south Pour DGI wall of bay 2 (23 yards) -(656.50)0

August 3 Poured wall to el 656'-6" in north Pour DG
wall of bay 1 and south wall of (656.50)Ebay 1 (45 yards)

. August 7 Poured wall to el 662'-O" in north Pour DG.{ wall.cf bay 3 and north half of (662.00)B'j west wall of bay 3 (84 yards)
August 8 Poured wall to el 662'-0" in north Pour DG

wall of bay 1, north half of east (662.00)C't

wall of bay 1, and north half of!

west wall of bay 1 (125 yards),

, . ..

M
' 0062y 4
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Chronological''ist of Events (Continued) ^}

Date Activity Reference
._

August 15 Poured wall to el 662'-O" in south Pour DGi

i wall of bay 4, south half of east (662.00)0'i wall of' bay 4, south half of westI wall of bay 4, and east half of
} south wall of by 3 (100 yards)
i
p August 18 Poured wall to~el 662'-O" in east Pour DG
C half of south wall in bay 2, west (662.OO)F'

half of south wall in bay 3,, and
'

south half of east wall of bay 2
(61 yards) .

; . .

August 18 Poured wall to el 662'-O" in north Pour DG
'

wall of bay 2 (57 yards) (662.OO)E'
J August 18 Finished pouring HUAC chamber slab
b (see July 10, 1978)

""
August 21 NCR 1482 (on s' oils issue) is MCAR 24'

generated Report 1

August 22 NRC inspector at Midland jobsite'is
informed of unusual OG8 settlement

August 23 OG8 construction voluntarily halted BEBC-2427
.

- August 25 Soil boring program initiated MCAR 24 Interim
Report 1. .

. . . * .

Septem6er 7 NRC Region III is verbally informed NUREG-0793
,

of abnormal settlement df diesel (Appendix A)
'

} generator building
L ,

,

September 7 MCAR 24 is issued (see September 1,'

1981)
- '

, -

September 27 Poured wall to el 662'-O" in south
wall of bay 4, south half of west
wall of bay 4, south half of east
wall of bay 4, and west half of south
wall of bay 3,

k
| September 29 Interim Report 1 to MCAR 24 is for- Howe-183-78
| \ warded to the NRC (ref. BLC-6578)

f
t November 7 Interim Report 2 to MCAR 24 is for- Howe-230-78
{ warded to the NRC
I'

t November 16 Construction activities resume on the BEBC-2547
OG8

, | November'16 Isolate electrical duct bank from the SK-C-628j s OG8 in bay 3
. , -

M

OO62y 5'
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*
* Chronologicair'ist of Events

(Continued)~}

Ddte Activity Reference
'

November 18 Isolate electrical duct bank from*the SK-C-628 |; DG8 in bay 1
3 -

| November 21 Isolate electrical duct bank from the SK-C-628i DGB in bay 4|
November 24 Isolate electrical duct bank fr om the SK-C-628

-

'

DGB in bay 2

December 4 Meeting held with NRC, CPCo, and MCAR Interim
Bechtel to inform NRC of cuerent Report 3-

status of DGB settlement
December 12 Placed mezzanine floor to el 664'-O" SK-C-628in bay 4 (171 yards) Pour DG

(664.OO)A,

December 19 Placed mezzanine floor to el 664'-O" SK-C-628
.

'

in bay 3 (152 yards) Pour DG
== -

( 6 6 4.OO) B.

December 20 Placed mezzanine floor to el 664''-O" SK-C-628in bay'1 (166 yards) Pour DG
(664.OO)C,

,

) December 21 NRC is informed of decision to preload Howe 267-78| DG8.
i

December,|24 Placed mezzanine floor to el 664'-O" SK-C-628
;

| * in bay 2 (154 yards) Pour DG* *;
(664.OO)D

1979 *
,

,

. January 5 Interim Report 3 to'MCAR 24 is'for- Howe-1-79; warded to the NRC'
1

January 5 Poured wall to el 681'-6" in north Pour DG
4

wall of bay 4 and north half of east (681.50)A'j wall of bay 4 (131 yards)
Januery 10 Poured wall to el 680'-O" in north Pour DG: wall of bay 1 and north half of west (680.OO)A'wall of bay 1 (126 yards)i

{
'

|- January 12 End of pond fill MCAR Interim;

Report 2,

January 16 First crack mapping of DGB completed Memo from
McConnel to Dhar-

i
&

.

i
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Chronologice^' List of Events (Continued'}

Date Activity Reference.

f
January 18 Poured wall to el 678'-3" in north Pour DG.

l wall of bay 3, north half of west (678.25)A''
wall of bay 3, and north half of.

( east of bay 3 (143 yards)
i
t January 24 Poured wall to el 678'-3" in north Pour DG^

i j wall of bay 2, and north half of (678.25)B'
west wall of bay 2 (98 yards)-

! f.'

i January 26 Beginning of surcharging (completed-

[ on April 6, 197V) in accor. dance with
Specification 7220-C-81-

! ;
? January 31 Condensate lines 20"-1HCD-169, Field Engineers,
Ij 6"-1HCD-513, and 6"-2HCD-513 were cut Report 1/31/79

'
,

| ?
'

loose on the south side of the tur-{
bine building. Horizontal movement

; of 3 to 4 inches to the west was
j

""
observed. ~

February 1 Condensate line 20"-2HCD-169 was cut Field Engineers
loose on the south side of the tur- Report 2/1/794

bine building.
,

February 10 Last settlement marker is installed IOM, C. Dirnbau '

on DGB (see March 28, 1978) to S. Rao,,

.
-

2/10/81s

F ebruaEy ,.15 Preparatory work for installation of Field Engineers! ;

strain gage monitors in the turbine Report 2/15/79,

i building wall started today. Strain by J. Wasylewsk
'

! gages are being installad in accor-
'

dance with Specificatio.n 7220-C-61.
,

| - February 20 Poured wall to el'678'-3" in south Pour DG,

wall of bays 1, 2, 3, and 4: poured (678.25)C'
'

south half of all north-south walls
(476 yards)

4

February 20 Completed pouring walls to el 678'-3" SK-C-628
(started on January 5, 1979)

i February 23 Installation of strain gage monitors Field Engineers
i for Q line wall of turbine building Neport 2/23/79

is completed. Installation is in by J. Wasylewsk
accordance with Specification

j7220-C-83 (see February 15, 1979) i

February 23 Interim Neport 4 to MCAN 24 is fur- Howe-58-79
,

warded to the NRC,

|

! I

4 . ..

i *
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C h ro nolo g i r'''
List of Events (Continue'),

Date Activity Reference

!,
$ March 5 All surcharge activities through Field Engineer-

Step III of Table I on Drawing 7220- Report 3/5/79.i- C- 1141 (Q) have been completed. Sur- by J. Wasylewst charge placement is suspended until.

March 22, 1979, to observe effect of
1 h surcharge placed to date (surcharge

{ approximate elevation is 644'-O")
"

Merch 6 NRC visits jobsite to observe pre- NUREG-0793'

4 loading program for consolidation (Appendix A)- of backfill under DGB -

. .

March 8 Commence placing roof and parapet to SK-C-628,

el 681'-6" (completed ort March 22,b
1979) (401 yards)

I.

March 21 NRC initiates 10 CFR 50.54(f) Telecopy from.,

Requests Regarding Plant Fill Denton to Howe'.,,

.

March 22 Temporary settlement markers were
; installed "

IOM, C. Dirnbat'

to S. Rao,;

2/10/81
.

March.22 Placing of surcharge resumes in accor- BEBC-2806
dance with Step V of Ordwing 7220-'

C-1141(Q) (see March'5, 1979). Roof-

and parapet completed, i.e., last of
DG has been poured (see. *

j.* Merch 8, 1979).,

,' April 7 Placement of surcharge *is completed Field Engineers
t (began on January 26, 1979) Neport 4/7/79,

*

by J. Wasylewsb.

. ..

April 24 Applicant submits' response t'o
!

; Requests Regarding Plant Fill,,

10 CFR 50.54(f)
:

April 30 Interim Report 5 to MCAR 24 is for- Howe-132-79
; warded to the NRC

f May 9 All pedestal markers are installed IOM, C. Dirnbau
,i to S. Rao,
C 2/10/81
S

g May 31 Applicant submits Revision 1 of

[> Responses to NRC Requests Regarding
-

-

Plant Fill, 10 CFR 50.54(f)
,

June 25 Interim Report 6 to MCAR 24 is for- Howe-174-79warded to the NRC*:,

; .

Y

, a **

*
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Chronoloqi'31 List of Events (Continu ~
,

Date Activity Reference

July 9 Applicant submits Revision 2 of,

. if Responses to Requests Regarding ~

7 Plant Fill, 10 CFR 50.54(f)
!
[ August 15 Removal of surcharge commences

August 22 Construction activities resume ont~

[ the OGB

,
Augus t 31- Removal of surcharge is complete

'

September 5 Interim Report 7 to.MCAR 24 is for- Howe-233-79
q warded to the NRC

*

? September 12 Survey readings are taken on both IOM, C. Dirnb.
i. temporary-and permanent markers and to S. Rao,

[ permanent markers and conversion 2/10/81
-

""
September 13 Revision 3 of Respo'nses to NRC

; Requests Regarding Plant Fill,
10 CFR 50.54(f), is forwarded to NRC,

( September 19 Poured topping slab at 664 Pour DG
i (25 yards),in bay 3 (663.7S)A.

-

September 21 Poured topping slab at 664 Pour DG,

,
,

(20 yards) in bay 4 (663.67)B
~

- Sep,tember 28 Poured topping slab at 664 Pour OG
(24 yards) in bay 2 (663.83)A,

.

October 2 Poured topping slab at 664 vour DG
(23 yards) in bay 1 *

(663.83)B-, .

>

{- October 8. Poured curbs foe removable roof Pour DG
; plugs - all bays-(18 yards) (680.58)A
' October 16 Poured east-west ductbank in bay 1 Pour DG

_(632 58)A
October 22 Ann Arbor office allows field to BEBC-3344

roweld the condensate lines at the
i turbine building (see January 31 and

February 1, 1979)

October.24 Poured east-west ductbank in bay 2 Pour DG-

(632.33)A.

November 2 Interim Report 8 to MCAR 24 is for- Howe 284-79
warded to the NRC

'

$ November 13 Revision 4'of Responses tb Requests
Regarding Plant Fill, 10 CFR 50.54(f),
is forwarded to NRC, ..

~
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Chronologica?'ist of Events.

(Continued.''}

Date Activity Reference,

November 14 Initial site visit by Corps of NUREG-0793*

Enginee,rs (Appendix A)

! December 6 NRC staff issues order modifying the
construction permits

' December Crack mapping of DG8 is again per-
formed

,

December 4 Poured removable roof plug in bay 1 Pour DG
(23 yards) (682.1)A

i December 6 Poured removable roof plug in bay 2 Pour DG
(23 yards)

_

(682.1)B
. December 10 Poured removable roof plugs in Pour DG

bays 3 and 4 (44 yards) (682.1)C
* * ~1980,

!

.- February 13 Poured base mats for stair towers Pour DG
(14 yards) (634.33)A.

Februacy 15 Meeting with NRC to discuss soils NUREG-0793
preloading and dewatering program (Appendix A)

. for fill under diesel generator
building

Februahy 29 Revision 5 of Responses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),

' is forwarded to NRC *
,

i April 1 Revision 6 of Responses.to Requests
'

Regarding Plant Fill, 10 CFR 50.54(f),
is forwarded to NR'C' -

-,

May 5 Revision 7 of Responses to Requests'
Regarding Plant fill, 10 CFR 50.54(f),
is forwarded to NRC

July 24 and Poured mudmat for bay 2 base slab Pour DB
31 (30 yards) (633.08)A and,

'

DG(633.08)B-

August 1 North half of el 634'-O" slab is Pour DG
poured in bay 2 (26 yards) (634.08)A.

August 5 Poured mudmat for bay 1 base. slab Pour DG
(33 yards) (633.08)C

August 12 South half of al 634'-O" slab is Pour DG(634.08)E
| poured in bay 2 (39 yards)
.

I

;. . ..

. .
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Chronolocir 1 List of Events
(Continur'}

.

Date Activity Reference
_

August 15 Revision 8 of Responses to Requests*

'

Regarding Plant Fill, 10 CFR 50.54(f),
[ is fo'rwarded to NRC
I
{ August 15 North half of el 634'-O" slab is Pour DG(634.08'

poured in bay 1 (26 yards)
.

August 22 South half of el 634'-O" slab is Pour DG(634.08
. .

1 poured in bay 1 (38 yards)

August 28 NRC and their consultants tour site NUREG-0793
-

(Appendix A)*

,

August 29 Begin grouting the gap between the REM C-2817.

: OG8 footing and the mud mat (see
{ September 11, 1980)
!

{ August 29 Grouting of the east footing of Field Engineer**
} ba y 'd begins; completed on Report 9/17/80

August 29, 1980 by J. Wasylews
* September 2 Grouting of the north footin's of Field Engineer

bay 3 begins; completed on Report 9/17/80,

> September 5, 1980 by J. Wasylews.

September 8
-

Grouting of the east footing of Field Engineer.

bay 4 begins; completed on Report 9/17/80
September 11, 1980 by J. Wasylews. .

* ..,,* .
*

{ September 9 Poured east-west ductbank in bay 4 Pour 08(632.0)j (10 yards)' *

September 11 Completed grouting of. gap betwee*n REM C-2817
building footing and mud mat (see
August 29, 1980)*; - , -

t

i September 11 Poured part of east-west ductbank in Pour DG(630.0)
'

in bay 3 (10 yards)

September 14 Revision 9 of Responses to Requests
Regarding Plant Fill, 10 CFR 50.54(f),
is forwarded to NRC

September 19 Completed pouring east-west ductbank Pour DG
in bay 3 (16 yards) (632.0)B

September 24 Po.ured east side of bay 4 mudmat for Pour DG.

base slab (632.92)A
September 29 Poured remainder of bay 4 mud mat for Pour DG

base slab (632.92)B
October 2 . Poured mudmat for bay 3 base slab Pour DG

(28 yards) (633.92)A, ..

.
*
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Chronological' ist of Events (Continued) ),

Date Activity Reference,

; October 7 Oral depositions of NRC staff, CPCo NUREG-0793
! to BPC, and consultants (of NRC) during (Appendix A)

February 20 discovery for soils hearing

i October 8 North half of el 634'-0" slab is Pour DG(633.22)f
.; pour d in bay 4 (26 yards)

t

! October 14 South half of el 634'-0" slab is Pour DG(633.92)2
poured in bay 4 (40 yards)

,

Octobre 1G North half of el 634'-0" slab is Pour DG(634 a)Bpo'ured in bay 3 (28 yahds)

, Octohor 23 South half of el 634'-0" slab is Pour DG(634.0)C
j poured in bay 3 (39 yards)
t

i October 31 Diesel generator has been installed Geotechnical
! in bay,1 Trip Waport__
I (Com 037095)

^

-

Diesel generator has been installed Geo f s ..hnicalNovember 13
in bay 2 Trip R e:.o r t

(Com 037095)
.

November 21 Revision 10 of Responses to Requests
'

Regarding Plant Fill, 10 CFR 50.54(f),
is submitted to NRC

| Decembe 15 DG has been installed in bay 3 Geotechnical
Trip Roport, ,

(Com 037095)
*

1981 *
.

,

*

Feb ruary 5 DG has been installed in bay 4 Gootechnical,

! Trip Rep.irt

(Com 037095)

Marih 16 Revision 11 of Responses to Roquests CPCo lett.or
Regarding Plant Fill, 10 CFR 50.54(f), Serial 11632
is submitted to NRC

I
April 18 Calculation DQ-14(Q) is signed off

at Revision O. Calculation supports
re .J1ts presented in NRC Technical
Audit of April 20 through 24

April 20 to NRC performs structural technical
April 24 audit of Midland Nuclear Power Pl. int
April 16 Crack mapping of OGB is again por- IOM, J.L. Hoek-

formed water to 8. Char
(Com 028197)

, ..
( 9

,
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Chronological ' ,t of Events (Continued) ~)*

, ,

Date Activity Reference

July 7 Sent nodal forces to D. Green of IOM, L.H. Curtic*

.

- Earthquake Engineering Services for to D. Green
' input to ADINA analysis (Com )

July 13 Crack mapping results of OGB are fur- IOM, J.L. Hoek-

|
warded to Ann Arbor office water to B. Dhar

; (Com 036143)

I July 17 Sent nodal forces to D. Green of EES IOM, L.H. Curtis
for input to ADINA analysis to D. Green

(Com )i -

.
. .

August 19 Preliminary Report on AOINA an.ilysis IOM. O. Groen
is submitted to Bechtel by CYGNA to L.H. Curtis

,

|- (formerly 11.3) (Com 039796)
|

| Aug "t 31 Authorization is sought to retain IOM. T.E. Johnson

; M. Sozen as consultant _, to E.A. Rumb mgh
(Com 048581)

September 1 Final Report on MCAR 24 is submitt.ed OLC-11412
''to CPCo

September 10 Final Report on ADINA analysis is sub- IOM, D. Green'

i miti.d to Bechtel by CYGNA (formerly ,to L.H. Curtis

;- EES) (Com 041955)
,

[, Septembop 30 Meeting with NRC staff to discuss IOM, F. Villalta.

* ~! ' study of stresses in vicinity of to A.J. Boos**

crsek in wall of OGB (Com ), ,

October 6 Moeting with NRC on underground NUREG-0793,

and 7 . pipes and OGB settlemont measure * (Appendix A)
monts ,.

. .

October 16 Letter to NRC forwarding final NU R EC- 079 3
reports on NRC structural audit (Appendix A)
open items

Octob"r 21 Technical Roport, " Structural CPCo letter
Stresses Induced by the Differential Social 14316
Sottlement of the Diesel General.or *

Building" is submitted to the NRC

Octoboe 26 Revision 12 of Response to NRC CPCo lel.i.wr
Requests Regarding Plant fill is Serial 14333
transmitted to NRC

December 10 Meeting with NRC to discuss existing IOM, R.C. Bauman
concrete cracks (N. Swanberg, to A.J. Boos
T.E. Johnson, and M.-Soren present (Com 055320)
for Bechinl)

* ..
,

4
*
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Chronological Lit of Events (Continued) ')',,

Date Activity Reference
i

.

1982
* *

- .

!(.
January 11 Meeting in Bethesda between NRC and

consultants, CPCo, Bochtel, and its
,

j consultants to discuss cracks
.i

L Jariuary 28 Calculation DQ-23(Q) is signed off
}- at Rovision O. Calculation OQ-23(Q).
'

supports first drafts of Karl Wiednoa's,

Pub'lic Hoaring testimony (Settle,m n t
which oas previously contained inJL

FSAR load combinations is'removorf.)

Fctir uary 12 Report of Construction Technology (Com 059271)
Laboratories' (CTL) " Evaluation of7

! Crocking in OGB at Midland Plant"
is forwarded by CTL to CPCo

,
* .-- . __

February 16 Report entitled Evaluation of the J. Mooney'to
Effect on Structural Strength of _H. Ocnton (CPCo
Cracks in the Walls of the OG8 by Seri.' 15978
Moto A Sozen is forwarded to the NRC'
BPC, Com 059799)

,

February 23 CPCo and 8echtel moet with NRC in
*

to. Rethesda to discuss noils remedial
February 25 actions

, ,

February '7$' NRC staff receives advance copy of NUREG-0793,

K. Wiedner's draft testimoqy , (Appendix A); .

; (January 8, 1982) on structural
! reanalysis of the OG8, oxcluding .

1 Appendix C ,'
*

t - ~

| March 5' Crack survey of OC8 cast wall is'com- COM, J.L. Iloe k -
plcted water to B. Char,

(Com 061512)
i April 19 ACRS Report is submitted to NRC CPCr. 1etter

Social 1W,20

May il Safi>!/ Evaluation Report (SER) is NUREG-0793 ' '

issued by the NRC' (Appendix A)

June 2 Tochnical report revision (required BLC-14356
'

as a result of meetings with NRC in -

Bethesda during February 23 and
25, 1982) is sent to CPCo

June Supplement 1 to SER is issued by the NUREG-0793
NRC

e
a ..
e
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Chronological Lis af Events (Continued) )1.

Date Activity Reference
'

j June'25 Revision 13 of Responses to NRC CPCo letter.

i Requests Regarding Plant Fill is Serial 1/916
transmitted to NRC

J ' ..n 20 FSAR Rovision 44 is transmitted to CPCo letter to
NRC (Rovision 44 is first revision NRC (J.W. Cook
of FSAR which physically includos to H.R. Donton)

f four settlement equations of Social 17897
: Responso to Question 15 of the NRC

{
Requests Regarding Plant Fill).

,

, . .

July 29 and NRC visits Ann Arbor office to dis-
July 30 cuss comments on NRC's draft Safety

; Evaluation Report
i
} September 2 Meeting hold in Alburquerque, New

Mexico to discuss tho fifth draft of
! == Or. Pock's testimony (S. Affifi,

K. Wiednor, J. Brennor, M. Millce,
0.A. 7anese) _

,

Septomber 23 Public Hearing Testimony of K. Wiedno'r 8PC letter to
is transmitted to lawyors (1 sham, I s h ..a , Lincoln &

'

Lincoln a Boale) for distribution. Beale
'

*

October Supplement 2 to SER is issuod by the NUREG-0793
NRC

, ,

De c ember ''" Public Hearing an Midland Courthouse
, on Diesel Generator Building

December 17 Revision 14 of Responses to.NRC CPCo letter.
.

Requests Regarding Plant fill is Serial 20390
transmitted to NRC. .

, ,

i
1983

January 4 Dead load, live load, and settlement B P(: 1.etter to SMA
load stresses distributions are for- (Com 1000',3 )
warded to R.P. Kennedy of Structural
Mechanic Associates . '.M A )

January 21 Addlllonal stress * distributions aro BPC letter to SMA
submitted to SMA (node coordinates (Com 102278)
and connectivity)

-
.

6

6
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i
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MIDLAND PLANT UNITS 1 AND 2 |

DIESEL GENERATOR BUILDING,

'
>

.
. EXECUTIVE SUNNARY:
e

t'

h' TABLE OF CONTENTS
!

4

ft.1A
; '

i i I. BACKGROUND , 1
?

A. GENERAL 14_

B. LAYOUT 1,

i

j
.

C. ORIGINAL DESIGN 1
.!

1. Philosophies 1

1 2. Structural Systems 1

I 3. Conservatisms 2

II. DIESEL GENERATOR CONSTRUCTION HISTORY 2,

i

III. REMEDIAL PROGRAM 3.

A. SURCHARGE PROGRAM 3|
! B. PERMANENT DEWATERING SYSTEM 4
,

i C. SETTLEMENT PREDICTIONS 4

1. Settlement Predictions Based on 4
| Surcharge Program

2. Settlement Predictions Based on 6
i Laboratory Data

D. POUNDATION MATERIAL PROPERTIES 6

1. Bearing Capacity 6

2. Dynamic Properties of Backfill 6

| E. SURCHARGE RFFECTIVENESS 7

F. SETTLEMENT MONITORING 7

j IV. STRUCTURAL REANALYSIS 7
!

A. DESIGN CRITERIA 7
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Midland Die Generator Building '
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| M) LAND PLANT UNITS 1 AND 2
i !'ESEL GENERATOR BUILDING

EXECUTIVE SUDGEARY
'

i
,

.

! I. BACKGEQUND
J

f~ A. GENERAL
t

1

. A construction pe mit for Midland Plant Units 1 and 2 was
! issued by the Attaic Energy Commission on December 15, 1972.
) i Soils-related prc less were first identified in July 1978
i when the settleet't monitoring program detected excessive
| i settlement of'the liesel generator building (DGB). The DGE
1 | has a shallow fou lation and is located at the southern end'

; of the main power slock as shown in the site plan
j (Figure ES-1). T~* building had settled more than was

predicted for thir stage of constru. tion. Shortly,

j thereafter, the a!.licant verbally reported ,the matter to thei

NRC site inspectot and formally reported it itnder 10 CFR
| 50.55(e) in Septes -r 1978.,

I !

B. LAYOUT i,

} The DGB is a two-st reinforced-concrete structure with*
,

4 three crosswalls ths livide the structure into four cells, ,

4 each cell contains a " seel generator unit. The building is !
supported on continue footings that are founded at el 628' '

| and rests on fill tha, *.'tende down to approximately
'

el 603'. Plan dimens1< * of the DGS are approximately 155' x i

^ 70' with a total intert. Teight of approximately 44 feet as !
j

shown in Figure ES-2. . *\ diesel generator rests on a '

6'-6"-thick, reinforced-set' tete pedestal that is not'

| structurally connected to O e building foundation.
i

i

j C. ORIGINAL DESIGN
1 '

j 1. Philosonhias'

The DGB is a Seismic Category I, safety-related structure
designed to protect the dissol generators and associated,

equipment and to protect this equipment from extreme,

environmental conditions such as seismic events and,

tornado and wind loads. As a teAult of these-

I requirements, a box-type, reinf orced-concrete structure
' with thick walls and roof was closen. The building is

i supported by strip or continuous footings. The diesel
generators, supported on separate foundations, isolate,

' the building from any potential vibration problem.
1

! 2. Structural Systems
< ,

I In general, conventional and standard calculations ' wore
! used to analyse and design the various components of the
' structural system. Computer analysis using the
| finite-element method was used in some cases such as the

~

i

~0284y 1,
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; Midland Diesel Generator Building
i Executive Summary j,

I f
i

'

floating slab at grade and north walls with complex-

i openings. A lumped-mass computer model supported by soil
{ springs was used to generate seismic response spectra.

.

! The seismic forces used in the static analysis and design
I of the structural components were based on thej

! ; appropriate acceleration values selected from the
i i response spectra. t

i

! All walls were designed as shear walls to resist seismic :
! forces. The exterior walls and roof were also designed
| to resist impact loads due to tornado-generated missiles ;

| as well as pressure loads caused by tornado
'

*

i j depressurization. Interior concrete floors are supported
'

f | by steel beams that carry the vertical loads. The [
i i concrete floors and roof were also designed to act as
|' diaphragas to distribute the horizontal loads imposed on
l the structure. The continuous wall footings (strip !j foundation) were designed to transmit the building loads t

t
'

1 to the soil foundation. The floor slabs at grade are !

independent from the structure and the diesel generator |
4

! foundations and were designed as floating slabs supported*

by compacted backfill. The diesel generator foundations
are large, reinforced-concrete blocks independent of the
structure and are designed to carry the various loads

{ transmitted by the diesel generators.
i

3. Conservatiana

I k The DGS is a two-story box structure with a configuration'
| that is inherently strong to resist the applied loads.
| In addition, the exterior walls and roof are very thick
j t in order to prevent local penetration from postulated
i

: tornado-generated missiles. Thus, the structure has a
i great deal of reserve strength to resist stresses causedi

j by a seismic event and extreme wind loads.
i

j II. DIEREL GENERATOR BUILDING COMSTRUCTION MISTORY
i
i The DGE has a shallow foundation and was constructed in an area 4

| of the plant where approximately 25 feet of compacted backfill !
i was placed under the foundation over the natural material at the
| , site. In this area, the majority of the fill was placed between ;

1

l 1975 and 1977. The actual foundation construction of the DOS'
t

! began in October 1977.and was completed in January 1970. The
'

| building walls were constructed up to grade (el 435') between
i December 1977 and February 1978. The next 19-foot-high section
! of walls was built between March and April 1978. The diesel i
i

!
generator pedestal foundations were constructed between January
and March 1978. The installation of the construction scribe

I marks to aid construction activities began'in March 1978 and was
completed'in May 1970. and the settlement markers were installed "

i between May and Nevenber 1978. In early July 1970, survey
' settlement records using the scribe marks were begua. During i

. July 1970, when the building was approximately 40% complete, the,

0284y. 2
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Midland Diesel Generator Building
, Executive Summary?-

.

~

settlement monitoring program detected settlements of 3.5 inches
at the point of greatest settlement, compared to the design

!
! predictions of 3 inches fot'the 40 years of expected plant.

operation. It appeared that the. building was settling due to the
consolidation of the underlying fill and was being partially-

i supported along the north portion by four electrical duct banks '

{ acting as vertical piors resting on the natural soil below the
fill. Shortly thereafter, the applicant verbally reported thee

! matter to the NRC.siteminspector, and formally reported it under
10 CFR 50.55(e) in Septembec 1978. .

.

.

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

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

, ,,

! The exploration program confirmed that the fill did'not meet the.
specified compaction requir'ements and that it consisted-of both
cohesive soil and granular soil. Lean concrete was also used

^
s

locally as backfill. The: fill ranged from very sof t to veiy '

stiff for cohesive soil.and from very loose to dense for g'ranular a
soil. At the time of the exploration,mthe groundwater level N
ranged from el 616' to el;6228, and the cooling pond, loc'ated I

-

about 275 feet south of the 6bilding, had a water level a't"' '
'

approximacely el.622'. '

On the basis of the consultants * recommendations and after a
review of various alternatives, it"was decided 7 o surcharge thet.

DGB and the surrounding area t'o, accelerate settlement and
t consolidate the fill material. During November 1978, the duct
| banks (see Figure ES-2A) entering the DGB were isolated from the s
; building so additional settlement [due to surcharging and,the '

- -

| additional deadweight of the structure to be constructed would
*

not overstrets these areas. Construction'of"the buildin'g was 's
also resumed in November 1970*With the tenainder of the cbacrete ( '

-

work on the hdilding being essentially completed by the end of-

March 1979. Before the surcharge program' began in January 1979, s 'the utilities' entering the LGB were isolated from the DGB so that - -

,

settlement during surcharging would not overstress these areas.
The utilities were reconnected attar the surcharge program was 4

completed in August 1979.J_s , + -s -e a s

III. REMEDIAL PROGRAM ''

,

? '

_ \ s

A. SURCHARGE PROGhD ,
,

*

g ; ,, _

> ; s e.-

The purpose of the,surcharga was"to acestorate the settlement-s sso that future, settlement under the operating-1 cads would be,

within tolerable' limits. -Furthermore, this procedure would i
!

permit a reliable estina'te of.'the future settlement. .Before,
the surcharge was placed.,soiljinstrumentatfBn'vas installer
(see Table ES-1). The instrumentation wat' directed at -

*

umonitoring settlement and pore water pressnre in the fill.*
.

,~~

i
.

.' A~
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Surcharging consisted of placing 20 feet of sand above grade,

(el 634') with the geometry shown in Figure ES-3. The
I surcharge was added in two principal increments as shown by -' the idealized load history in Figure ES-4. Surcharging was

'' effectively begun on January 26, 1979. Approximately 94% of
the structure dead load had been applied by the time the
surcharge reached maximum level. During this time, the
cooling pond level was raised to el 627'. Removal of the
surcharge started August 15, 1979, when it had been
determined by the applicant and its consultants that primary
consolidation of the soil had been achieved and that future'

settlement could be reliably predicted.
4 i

B. PERMANENT DEWATERING SYSTEM
4

. The results of the exploration showed some loose sands were
| present under the DGB. The surcharge was not expected to

improve the sand densities sufficiently to preclude4
- i liquefaction during seismic events. Therefore, a permanent

! dewatering system was designed to maintain water level below
I

el 610' in the araa of the DGB Elevation 610' was selected'
.

in accordance with a liquefaction evaluation based on the
mothed published by Seed (see Reference 1). Standard
penetration values and relative density data obtained from,

various investigations were used in this analysis. The study
i employed a conservative upper-bound acceleration value of

j 0.19 g, which is larger than the 0.12 g Midland SSE.

; C. SETTLEMENT PREDICTIONS,

..j
i 1. Settlement Pradictions Based on Surcharco Procrag

~

i
: Figure ES-4 contains a typical plot of settlement versus

!' time for a point on the DGB, along with piezometer !
j elevations. cooling pond elevations, and the idealized

|!

surcharge load history. -The settlement data points for
( the period before surcharge removal have been replotted.

as settlement versus the logarithm of time as shown in
Figure ES-5. The data after surcharge removal are shown
on the semi-log plot of Figure ES-6. Figure ES-5 shows
the typical consolidation behavior with primary.
consolidation completed and the secondary consolidation,r

I

I
with a typical straight line' settlement versus log time

| relation beginning approximately 100 days.from the start
I, of surcharge placement. This behavior permitted

. extrapolations to be made to forecast the building
settlement during its service life under the conservative
assumption that the surcharge remains in place for
40 years. Results of this extrapolation are shown in

, Figure ES-7.

Up00 aurcharge removal,'the building showed a rebound of. I

abcS? 0.2 inch. Following the rebound in August 1979 and
i until the start of devatoring in September 1980, the

; 0284y 4
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building showed a maximum settlement of about 0.1 inch.
This is less than the range of 0.2 to 0.5 inch, which was!

. predicted on the basis of the previously mentioned
straight-line extrapolation.

Following the start of dewatering activities in September
1980 up to December 31, 1981, the building settled 0.4 to

| 0.5 inch (see Figure ES-8) primarily due to lowering the
groundwater table from approximately el 620' to el 595'.

|

Between December 31, 1981, and June 1983, the building
,

settled an additional 0.3 inch primarily due to further ilowering of the groundwater table to approximately el '

587'. As shown in Figure ES-6, these settlements display !
>

I relatively steep slopes on the settlement-versus-log- |

time plot. However, when these data are compared with
the observed settlements of.the two Borros anchors BA-8
and BA-53 (see Figure ES-9) embedded in the natural soil,

below the structures, it is seen that most of the
observed settlement of the building was due to deep
settlement of the underlying natural soil caused by-

dewatering. When the uniform, deep-seated settlement of,

the natural soil (below el 603') due to dewatering is
'

subtracted from the total building settlement, the
-resulting backfill settlement-versus-log-time plot (see
Figure ES-10) displays a slope less than the one used for
secondary consolidation settlement prediction.
Therefore, the predictions of secondary consolidation;

settlement given in Figure ES-7 are conservative.i

! Furthermore, any future dewatering settlements should be
j small because future drawdown would exceed the present
j magnitude by only small amounts.

I Concsrn about liquefaction of the loose sand portions of
{ the backfill is eliminated by permanent groundwater

lowering. The settlement of the unsaturated sand because
of ground shaking caused by earthquakes (shakedown
settlement) was calculated on the basis of the approach
described by Silver and Seed (Reference 2) and the
recommendations on multidirectional shaking by Pyke,
Seed, and Chan (Reference 3). The estimated shakedown
settlement is approximately 1/4 to 1/2 inch for ground
acceleration up to 0.19 g. The north side of the
building will settle'the maximum of 1/4 to 1/2 inch
during the 0.19 g earthquake, whereas the south side will

I settle a negligible amount because there is a smaller
thickness of sand under the south side of the DGB. Thus,
the building will tend to. rotate slightly toward the
north during seismic shaking. To date, it has tended to
rotate south during static settlement under the surcharge
load due to the higher-percentage of clay under the south j
side of the building.

|~

4
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2. Settlement Predictions Based on Laboratory Data
i,

i

I At the request of the NRC, 11 soil borings were drilled'

in the DGB area during April and May 1981 as a part of'

i additional soil investigation. Details of this
investigation program were coordinated with the NRC staffi

! and its consultants, the Army Corps of Engineers.
: i

1

One-dimensional consolidation tests were performed on the
samples obtained after removal of surcharge to provide an
estimate of maximum past consolidation pressure. The
maximum past consolidation pressures interpreted from thei

| laboratory tests showed a scatter predictable for
*

.

i consolidation Iaboratory tests on heterogeneous fill.
} The data showed some of the interpreted maximum past
'

consolidation pressures to be lower than would have been
expected after surcharging; a greater number were

{ higher. On the basis of this information, a settlement
1 analysis was made to estimate future primary

.

consolidation under the DGB loading. On the basis of a
i j review of the results of this analysis and the measured

' and predicted' settlements, the applicant and the NRC
agreed that it is sufficiently conservative to represent
future settlement in the struerural analysis by the suas
of the values in Figures ES-7 and ES-8.

1 j D. FOUNDATION MATERIAL PROPERTIES
!

|I -

1. Bearina canacigg

I The results of the strength tests on cohesive soils
'

obtained after surcharging provided shear strength
! parameters required for evaluation of the factors of

safety against bearing capacity failure under static and
seismic conditions. The factor of safety against a,

j static bwaring capacity failure is greater than 5',
compared to the minimum acceptable value of 3. The
factor of safety against a bearing capacity failure for
combined static and earthquake loads consistent with a 1

safe shutdown earthquake (SSE) of 0.12 g is greater than
2.6. The factor of safety was shown to be equal to 2.4

'

for an SSE whose dynamic forces are based on a 0.12 g
earthquake increased by 50%. The minimum acceptable'

factor of safety is 2.0 for combined static and
earthquake loading.

2. Dynamic Pronerties of Backfill

; Seismic cross-hole testing was performed at two locations
within the DGB during November and December 1979 to
determine the shear wave velocity of the fill for seismic

'_
~

analysis. The measured shear wave velocities are given
,

,

| in Figure ES-ll. The data showed the shear wave velocity
1 ' can'be represented by a value of-500 ft/sec from ground

| -
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'
*

surface to el 615' and by a value of 850 ft/sec from
el 615' to el 600'. These numbers were used to determine

i the shear wave velocity value used in the seismic. .

: analysis of the DGB.i

! E. SURCHARGE EFFECTIVENESS,

t
'

Figure ES-12 presents a comparison between the pressures thatt

existed during. surcharge and those expected during the
operating life of the structure. This comparison shows that
at all depths in the fill, the pressures that existed during,

surcharge exceeded those that are expected while the
structure is operational. Furthermore, all settlement-,

; versus-log-time plots show that secondary consolidation has
j been reached. Therefore, the settlements predicted on the

| assumption that the surcharge remains in place for 40 years
_ (see Figure ES-7) are conservative based on the fact that all

loads added after surcharge removal, including those due to
permanent dawatering, will be less than the surcharge loading
at all depths.

F. SETTLEMENT MONITORING;

The settlement of the diesel generator building will be ,
j monitored during plant operation. Survey measurements will

be taken at least every 90 days during the first year of
plant operation. Survey-frequency for subsequent years will

! be established after evaluating measurements taken during the
! first year. Allowable total settlements, which are based on
; the predicted values, have been established for each of the
i settlement markers on the structure and pedestals. If 80% of

',
j the allowable settlement (settlement action limit) is
l reached, survey frequency will be increased to at least once
i avery 60 days and an engineering evaluation will be
' performed. If the allowable settlements are exceeded, the

plant will be shut down until the structure's safety can be
established.

,

IV. STRUCTURAL REANALYSIS

A structural reanalysis was performed on the DGB to determine the
settlement and surcharging effects on the building.,

| A. DESIGN CRITERIA
| 1

The DGB is predominately made from 4,000 psi concrete (except ther

roof slab, which is 5,000 psi concrete) reinforced with Grade 60
steel bars. The building was originally designed for the ACI
code allowables.

! The load combinations employed for the original analysis and
! design of the DGB are provided in FSAR Subsection 3.8.6.3. . The
} original FSAR load combinations did not contain a settlement;

i effects term (T). Four additional load combinations were

L 0284y 7
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.

established and committed to be. considered. These additional
combinations consider the effects of differential settlement in
combination with long-term operating conditions and with either
wind load or OBE. Table ES-2 provides the load combinations,

; listed in FSAR Subsection 3.8.6.3 and the four additional load
combinations.i

t

| The following loads are considered in the reanalysis:
'

i
l. Dead loads (D)

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

3. Live Loads (L)
4. Wind loads (W)

I j 5. Tornado loads (W')
i'

6. OBE loads (E)

7. SSE loads (E')
8. Thermal effects (To);

!

i B. ANALYSIS
I

1. Models

The structural reanalysis uses two different mathematical,

! models of the DGB: a dynamic lumped-mass model, and a,
! ! static finite-element model.

i
| The dynamic lumped-mass model is a one-dimensional,

stick-type, lumped-mass model using beam elements to
| represent the structural stiffness, and spring and damper
- elements to represent the impedance functions for the
| foundation medium.- The model was used to determine the

overall seismic behavior of the DGB. The impedance
functions were based on the dynamic soil properties. To
account for the uncertainties in the foundation soil
properties, impedance functions were varied considerably
and the resulting seismic responses were enveloped.

The finite-element model is a mathematical model that
reduces the DGB to an interrelated system of finite,

elements. The building is defined by a set.of 853 nodal
points and 1.294 elements. Of these elements 901 are

; plate elements representing walls and slabs, 141 are beam
elements representing the footings, and 252 are boundaryt

} elements representing the foundation soil. Horizontal
and vertical translational springs are used to simulate

.
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.

the boundary condition. Figure ES-13 illustrates an
isometric view of the finite-element model.

4

~

2. Load Renresentation

*

The dead load is represented in the finite-element model
: by the acceleration due to gravity. The live load is

j represented by pressures applied to plate elements
modeling the floors. Wind loads are represented by

} pressures on plate elements and concentrated nodal
; loads. Seismic loads are represented by accelerations

and settlement effects are represented by the soil-

springs explained below.

j 3. Soils Sorinos

a) Short-Term Load Analysis

The overall translational soil impedances from the,

j dynamic model are used to calculate _ soil springs in
; the finite-element analysis for short-term loads

(i.e., wind, tornado, and seismic).,

b) Analysis Without Settlemept Effects

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

t

c) Analysis for Settlement Effects
4

For long-term loadings with settlement effects, the
structural reanalysia addresses four distinct timei

j periods. A unique set of measured or estimated
settlement values that corresponds to each of the!

} following periods are used:
! |

1) March 28, 1978, te August 15, 1978
.

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

2) August 15, 1978, to January 5, 1979

The duct banks were separated from the structure,
and DGB construction activities resumed during
this period. January 5, 1979, is the last survey

j- date before the start of surcharge' activities,

i
.
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.

The structure was constructed to el 662'-0" and
| was analyzed using finite-element methods.

! -

3) January 5, 1979, to August 3, 1979'

.

!
'

Surcharge activities occurred within and around
! the structure during this period. August 3,

1979, is the last survey date available before
the start of surcharge removal. During this

. period, the structure was completed and analyzed
{ using finite-element methods.
!

! 4) Forty-year settlement

: This period is composed of the following:

a. Actual measured settlements from September.

[ 1979 to December 1981 - These settlements are
i small when compared with the predicted
; settlements and are mainly dae to dewatering.

_

b. Predicted secondary consolidation from
December 1981 to December 2025 - These
values, based on the conservative assumption

; that the surcharge remains in place over the
; life of the plant, exceed the settlement that
! will actually occur.
1

To determine forces resulting from settlement, an
analysis was performed separately for each of the above
four cases. The' analysis was iterative in nature to
produce a deflection profile of the spread footing4

foundation that best approximates the settlement profile
for the time period being considered.

Figure ES-14 summarizes the actual and estimated
settlements employed in the settlement analysis.
Figures ES-IS, ES-16, and ES-17 give individual isometric
presentations of measured and predicted settlements and
also show settlement values resulting from the finite-
element analysis of the DGB model for periods 2, 3, and
4. The comparison shows good correlation between values

. resulting from the finite-element model and the
| measured / predicted settlement values. Because of the

.j high stiffness of the structure compared to the
underlying soil, the building will mainly undergo rigid
body motion. Differences between calculated and
measured / predicted settlements are small and within the
accuracy of the survey. The accuracy of the surveys and
of the predictions of future settlements are presented as

.! an error band on Figures ES-15. ES-16, and ES-17. It can
t be seen that practically all.the differences between the ,

calculated and the measured / predicted settlements lie
within these error bands.

.
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Analysis of Survey Data4.

1 5 , An analysis of the survey data reveals that the data are
| not accurate enough to reflect the exact changes in the

'

structural shape due to the settlement.

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

'
. |,

a) The difference between consecutive measurements at a-

!
'

building location reveals both positive and negative
values. The negative values indicate that the
structure moved up or a potential inaccuracy in
measurement existed. Because the structure cannot,

easily move up against its own weight, it is likely-

; that a negative value indicates an inaccuracy in
i measurement.

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

c) Angle Variation Analysis

During the settlement period considered, random,

I changes in algebraic sign exists for the vertical,

| angle formed by three markers along the south wall of
the DGB. Therefore, it can be concluded that the,

j settlement of the structure during this period was
mainly rigid body motion.

d) Warpage Analysis

, The warpage across the structure was found to vary
| with time between positive and negative values. It

can be concluded that the survey data are not
sufficiently accurate to prove that the structure has
developed differential settlement (warpage) across
the corners.

'

; Summarizing, the survey data analysis concludes that the
i existing data were not accurate enough for direct use in
'

structural analysis and need to be modified, error bands
were established to be between 0.125 inch and 0.225 inch
for the four settlement periods. By smoothing the
settlement vs time curves to compensate for the survey
inaccuracies, the data reflect that the structure was,

l experiencing mainly rigid body motion in the period |
I during which settlement was measured.
| i

i
. i

i
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i

C. STRUCTURAL EVALUATIONS AND RESULTS
'

H

k The concrete walls and slabs were evaluated using the OPTCON _

! program. This program calculated the stresses in the
b concrete and reinforcement of a given section that is

subjected to axial load, bending moment, and thermal
b gradient. The shear stresses in various parts of the
V building (walls, slabs, and footing) were evaluated using

hand calculations from the Bechtel Structural Analysis.

Program (BSAP) results. The DGB was found to meet the
Structural design criteria as defined earlier.

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

1.0D + 1.0L + 1.0W' + 1.0To
1.0D + 1.0T + 1.0L + 1.0E-

1.4D + 1.4T

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

D. ADDITIONAL STRUCTURAL ANALYSES ''
;

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

found to be adequate. -

| Another informational finite-element analysis of the DGB has
! been performed. In this analysis, the 40-year settlement
'

values were imposed onto the structure.directAy, rather than
l adjusting the soil springs to an approximate settlement
f. Profile as explained earlier. Because the settlement profile

is not a smooth curve, the results of the finite-element
analysis indicate that the allowable stress levels would be
exceeded by a large margin in a vast. portion of the
structure.. Furthermore, the analysis illustrates that

; additional forces beyond the structural dead load are
; required to deflect the structure into this shape. In other
! words,-either the soil must be capable of developing tension
{ to pull the structure down or dead load in excess of the

.[ existing building dead load must be supplied at the
-

'{ appropriate points to deform the structure to comply with the
4

settlement profile. This analysis therefore demonstrates
'

that the settlement profile cannot-realistically be applied
directly to the structure.

~

An analysis was also performed to investigate the structure's
'

ability to span any soft soil condition. This analysis
consisted of employing a soil spring value of zero at the

~

1
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junction of the south wall and the interior wall separating
bays 3 and 4. Soil spring values were then linearly varied-

. in the north as well as the east-west directions so that they'

returned to their original 40-year value within a distance of
approximately 15 feet from the zero spring. It can be
concluded from this analysis that the DGB can successfully
span the assumed soft soil spot introduced without
significantly increasing the stress levels.-

f E. EFFECTS OF CONCRETE CRACKS
!

I A set of electrical duct banks located beneath the building'
foundation initially acted to restrain the even movement of

. the structure during fill settlement. A systematic crack
i pattern was observed in walls resting on the duct banks.'

Cracks in walls that do not rest on duct banks are
I attributable to the effect of restrained volume changes

during curing and drying of the concrete. Cracks were first,

j mapped after the duct banks were separated from the DGB and
; prior to surcharge placement. Another crack mapping of the

DGB was performed after surcharge removal to acertain the-

effect of surcharge.,

The concrete cracks within the DGB were formally addressed in
the response to Question 29 of the NRC Requests Regarding
Plant Fill. In this response, the cause and significance of

i the concrete cracks in all structures were presented.
| Subsequently, during the NRC structural technical audit of
$ April 1981, further discussion was held concerning the
j effects of the cracks and the additional stresses resulting
. from the concrete cracks. To evaluate the additional
j stresses associated with the concrete cracking, a number of
1 analytical approaches have been used and the results

forwarded to the NRC in the response to Question 40 of the
NRC Requests Regarding Plant Fill. These results indicated
that because these stresses are strain-induced secondary
stresses, they do not affect the ultimate strength capacity
of the cracked member.

In response to an NRC request for a nonlinear, finite-element
analysis to evaluate the effects of cracks on the integrity
of the DGS, an additional computer analysis of the DGB was

4 performed. This analysis was performed using a finite-
1 element program, Automated Dynamic Incremental Nonlinear

Analysis (ADINA), which is a three-dimensional, nonlinear
program capable of considering concrete crushing, cracking,
crack widening, and reinforcement yielding. The east. wall of
the DGB was selected for the ADINA analysis. A crack was
modeled into the east wall, and the ADINA analysis was
performed for two governing load combinations. The analysis
indicated that the effect of concrete cracks was localized$

' and minor in nature. The results of this ADINA analysis were
submitted to the NRC, followed by meetings with the NRC staff
to discuss these results.

I
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, ,

| To address additional staff concerns, further evaluation of
i the existing concrete cracks was performed by two
! consultants, Dr. Mete Sozen of the University of Illinois and
I Dr. N. Gene Corley of Portland Cement Association. The.

I consultants agree that the DGB is capable of withstanding the'
'

loads it was initially designed for. despite the existence of
concrete cracks. A report addressing the evaluation of
cracks by the consultants has been presented to the NRC

{ staff; three meetings have subsequently been held to discuss
i the report on cracks.

Also, reports on a crack repair program by Portland Cement
Association for all cracks in all structures have been
submitted to the NRC. Based on these reports, all exterior
cracks 20 mils and larger in width and accessible interior
cracks 20 mils and larger will be repaired such that the
extent (length) of repair will be limited to a crack width of

j 10 mils or larger. Also, a monitoring program will be
{ implemented which will consist of monitoring DGB cracks once
- every year during the first S years of plant operation and at

S-year intervals thereafter. Specific acceptance criteria
'

,

; (i.e., alert limits and action limits) on crack width and
; crack width increases are also specified.
'

i F. SEISMIC MARGIN REVIEN
!

| As part of the seismic margin review (SMR) conducted for
'

; I Midland, the DGB's ability to withstand seismic excitation
'

i was investigated. The evaluation was conducted using new'
seismic response loads developed for the seismic margin
earthquake (SME) together with normal operating design!

: loads. The seismic loads were developed using a
'

site-specific earthquake for Midland as well as new
soil-structure interaction parameters which reflect the site4

,

layering characteristics. Margins against code-allowable
'

i values were calculated for selected elements throughout the
structure.

-The seismic excitation of the structure was specified in
terms of site-specific response spectra developed for the
top-of-fill location. These spectra have a peak ground- 4

acceleration of approximately 0.15 g. The vertical component,

i was specified as two-thirds of horizontal.
I

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

! Overall seismic loads determined by the response spectrum
] analyses were distributed to the resisting structural
; elements by the rigid diaphragm approximation. This method

is appropriate for the concrete shear wall and diaphragm
system of the DGB. Seismic shears and overturning moments'

were distributed to the individual walls in proportion to
their relative rigidities. Seismic loads acting-on the
diaphragas were determined using information available from

0284y_ 14
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Midland Diesel Generator Building
Executive Summary

, ,

~

the load distributions to the individual ualls. The shear,

'

walls and diaphragas were evaluated for seismic loads:'
combined with loads due to normal operating conditions.

predicted by static analyses,
i

Capacities for the shear walls were developed in accordance
with the ultimate strength design provisions contained in ACI
349-80. Shear walls were checked for their ability to resist4 .

in-plane shears and overturning moments. Margin factors were(
determined for the selected walls based on comparisons of the,

loads due to seismic and normal operating conditions and the
1 code ultimate strength capacities. The selected walls were

found to be governed by overturning moment. The. lowest code
margin calculated was found to be 1.8. The SME must be-

increased by at least a factor of 2.2 before the code margin
for any wall would be exceeded.

,

; Diaphragm capacities were determined using ACI 349-80
'

criteria developed for shear walls. The diaphragms evaluated
were found to be governed by shear. The lowest code margin+

j for the diaphragas was found to be 2.0. For any diaphragm to
reach code capacity, the SME must be increased by a factor of
2.1.

,

,

; Code margins for the selected structural elements were all
', conservatively based on minimum specified material strengths

and maximum seismic load cases. Reductions in loads to
account for inelastic energy dissipation were not used fort

! the DGB. All code margins were determined to be greater than
unity. Before code capacity is reached for any DGB elementa

| j investigated, the SME must be increased by 2.1. It can,
; I therefore, be concluded that the DGB has more than sufficient

! structural capacity to resist the SME based on code criteria
! j and significantly higher capacity before failure is expected.

-
,

V. CONCLUSIONS

The original design of the DGB, based on its overall geometry and
| layout, produced a structure with a great-deal of reserve
! strength. The settlements during early stages of construction

and during the surcharge program did not cause any unusual
distress or significant loss of structural strength. The
remedial program of surcharging the area with 20 feet of sand has
caused the fill to now be under secondary consolidation. Future
settlement can be conservatively predicted and will not be>

excessive. It has been shown through the soil exploration
program that the fill material under the DGB does have sufficient
reserve in bearing capacity to resist all the imposed loads with
the proper safety factor.- This area of the site is being
permanently dewatered to eliminate any potential for liquefaction'

| that could occur in the sand backfill below the DGB during a
| i seismic event.

i

,

'
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Midland Diesel Generator Building
! Executive Summary

| The DGB has been structurally reanalyzed for the various phases
.

I of construction and the 40-year life of the plant considering thei

critical load combinations using finite-element computere

methods. This analysis includes soil-structure interaction and
.

takes into account the settlement history and the predicted
r r
i r settlement of the structure. On the basis of this analysis, the

!- structure has been shown to meet the design criteria with a
i significant reserve in strength. In addition, a settlement

monitoring program will be maintained on the structure and in the,

| event the actual ' settlement is greater than 80% of the allowable,

l j values, the structure will be reevaluated.
!

i ~ f There has been some minor structure cracking during construction
r and surcharge loading of the area. It has been shown through

analysis and evaluation by the consultants that the cracking has<

: not impaired the ultimate strength of the structure. A crack
monitoring program will be maintained and in the event that

| cracks should approach the allowable crack width limits, the
[ structure will be reevaluated.
I

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

I

Thus, it can be concluded that the DGB has the reserve strength
| to resist all the imposed loading combinations, including
i settlement, has sufficient margin to resist a larger earthquake,

I and has sufficient monitoring to ensure that the structure will
I continue ro safely perform its function.

| |
!

| L

}

}
1

i
i
!

4

|
0284y 16

.- ...

A M-*ae-9*'&@eiegap ,h4.,ogg.h# .ag-s. W $s-.- sum a mw- -- -,seMeA g -p - a

.,,. , , . . . - +, e. ,.- #- - .ie p,-, ,vr % _ , - Iy -, m-, - e.--. cw,



i

!
. .

.
.

Midland Diesel Generator Building |3

i Executive Summary |
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TABLE ES-1
.

( DIESEL GENERATOR BUILDING INSTRUMENTATION

h
-

E Tyne Ntambe:

; Building Settlement Markers 28

Settlement Plates 52

; Borros Anchors 60
t

j Deep Borros Anchors 4

Sondez Gages 5 |

l

Piezometers 48.

4

1

I

!

4 |

i

4

i

P

b

i
! *
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TABLE ES-2

LOADS AND LOAD COMBINATIONS FOR CONCRETE-

STRUCTURES OTHER THAN THE CONTAINMENT BUILDING

FROM THE FSAR AND QUESTION 15 OF RESPONSES TO

( NRC REQUESTS REGARDING PLANT FILL

Responses to NRC Recuests Recardina Plant Fill. Question 15

' a. Service Load Condition

U = 1.05D + 1.28L + 1.05T (1)

,
U = 1.4D + 1.4T (2),

b. Severe Environmental Condition

U = 1.OD + 1.0L + 1.0W + 1.0T (3)

U = 1.0D + 1.0L + 1.0E + 1.0T (4),

PSAR Subsection 3.8.6.3

a. Normal Load Condition

U = 1.4D + 1.7L (5)
b. Severe Environmental Condition

U = 1.25 (D + L + Ho + E) + 1.0To (6)
C'= 1.25 (D + L + Eo + W) + 1.0To (7)

'

U = 0.9D + 1.25 (Ko + E) + 1.0To (8)
4

U = 0.9D + 1.25 ( H'o + W) + 1.OTo (9)
c '. Shear Walls and Moment Resisting Frames

U = 1.4 (D + L + E) + 1.0To + 1.25Ho (10)
'

U = 0.9D + 1.25E + 1.0To + 1.25Ho _(11),

- d. Structural Elements Carrying Mainly Earthquake
j Forces, Such as Equipment Supports
4

U = 1.0D + 1.0L + 1.8E + 1.0To + 1.25H'o (12)
,

! ;,

I I

I
'
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Table ES-2 (continued)

e. Extreme Environmental and Accident Conditions -

,

U = 1.05D + 1.05L + 1.25E + 1.0TA + 1.0Hf + 1.OR (13),

-

U = 0.95D + 1.2SE + 1.0Tg + 1.0 hag + 1.OR (14)
s

U = 1.0D + 1.0L + 1.0E' + 1.0To + 1.25Ho + 1.OR (15)

U = 1.0D + 1.0L + 1.0E' + 1.0Tg + 1.0HX + 1.OR (16)
t

| U = 1.0D + 1.0L + 1.0B + 1.0To + 1.25H'o (17)
.

U = 1.0D + 1.0L + 1.0To + 1.25Ho + 1.0W' (18)
I where

! B = hydrostatic forces due to the probable maximum flood (PMF)

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

*

E = operating basis earthquake (OBE)

E' = safe shutdown earthquake load (SSE)

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

HA = force on structure caused by thermal expansion of 1,

pipes under accident conditionsi ',

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

R = local force, pressure on structure, or penetration caused.
'

by rupture of pipe

T = effects of differential settlement, creep, shrinkage, and
temperature

To = thermal effects during normal operating conditions

TA = total thermal effects which may occur during a design
: ! accident

i
l

'

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

W = design wind load

N' = tornado wind loads, excluding missile effects, if,

applicable (refer to Subsection 2.2.3.5)

|
t'

i.
'
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TADLE ES-3

LOADS AND LOAD COMBINATIONS FOR-

COMPARISON ANALYSIS REQUESTED IN
b -

! QUESTION 26 OF NRC REQUESTS
!
! REGARDING PLANT FILL

ACI 349 as Suecleme~nted by Reculatory Guide 1.142

j a. Normal Load Condition
.

U = 1.4 (D + T) + 1.7L + 1.7Ro

U = 0.75 (1.4 (D + T) + 1.7L + 1.7To + 1.7Ro]
b. Severe Environmental Condition

U = 1.4 (D + T) + 1.4F + 1.7L + 1.7H + 1.9Eo + 1.7Ro
U = 1.4 (D + T) + 1.4F + 1.7L + 1.7H + 1.7W + 1.7Ro

U = 0.75 (1.4 (D + T) + 1.4F + 1.7L + 1.7H + 1.9Eo + 1.7To
+ 1.7Ro]

U = 0.75 [1.4 (D + T) + 1.4F + 1.7L + 1.7H + 1.7W + 1.7To
+ 1.7Ro]

I c. Extreme Environmental Conditions-

!

U= (D + T) + F + L + H + To + Ro + WT
U = (D + T) + F + L + H + To + Ro + Egg

d. Abnormal Load Conditions

U = (D + T) + F + L + H + Tg,+ Rg + 1.5Pg

U= (D + T) + F + L + H + Tg + RA + 1.25PA + 1.0(YR+YJ,

+ Yg) + 1.25Eo
i

U= (D + T) +F+L+H+TA+RA + 1.0PA + 1.O(YR+YJ+ Yg) + 1.0 Egg

where
-1

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

T = settlement loads

I

;
,
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Igh)a ES-3 (continued) J

D = dead loads or their related internal moments and forces -

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

F = lateral and vertical pressure of liquids oc their
,

related internal moments and forces
,

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

'

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

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

'

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

Eo = loads gecerated by the operating basis earthquake
(OBE)

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

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

'

.?
j Egg = loads generated by the safe shutdown earthquake
! (SSE)
i '- loads generated by the design tornado specified forNT,

the plant
!
"

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

,

PA = maximum differential pressure load generated by a
postulated break

i

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

RA = pipe and equipment reactions under accident conditions
generated by a postulated break and including Ro

.| U = required strength to resist design loads or their
,

related internal moments and forces

YR = loads on the structure generated by the reaction on
,

the broken high-energy pipe during a postulated break |

'

1
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Table ES-3 (continued)

YJ = jet impingement load on a structure generated.by a-

postulated break

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

,

e'
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Attachment 5

ATTENDEES
'

SEPTEMBER 13, 1933
WOLVERINE INN, ANN ARBOR

R. Landsman RIII-
;

C. P. Tan SGEB/DE/NRR
i R. D. Romney SGEB/DE/NRR
1 D. S. Hood LB#4/DL/NRR
i C. J. Costantino BNL

. ; C. A. Miller BNL
t A. J. Philippacopoulos BNL

4

1 .

E'

|

4

i
,

a
,

e e

r

b

J

,

weeemews = es eve e .. w

.,i-.% .h3 .se e

9' e



. . ..

hfWW_h? L',

*- *^') O
/ g. gag *o -] plOIPit ST/FF'. .

UNITED STATES E 4 ^* M
E *\ " f' g NUCLEAR REGULATORY COMMISSION l!" U

~

$[TehaE
n

- WASHINGTON, D. C. 20555 l

' '

October 11, 1983 3
- B

Docket Nos: 50-329 OM, OL hIi? !O',

| and 50-330 OM, OL

I

i
MEMORANDUM FOR: The Atomic Safety and Licensing Board for the

Midland Plant, Units 1 & 2
~

FROM: Thomas M. Novak, Assistant Director-

for Licensing
Division of Licensing

SUBJECT: SUPPLEMENTARY NOTIFICATION REGARDING DR. LANDSMAN'S
CONCERNS FOR THE MIDLAND DIESEL GENERATOR BUILDING
(BN 83-153)

i

Board Notifications 83-109 and 33-142 have transmitted the NRC staff's plan to
address the concerns of Dr. Ross Landsman of Region III regarding the structural
adecuacy of the Midland Diesel Generator Building (DGB). These Notifications
are deemed to provide information material and relevant to safety issues in the
Mioland OM/0L proceeding, including testimony by members of the NRC staff and
staff censultants during the Decereber 10, 1982, hearing session.

This Board Notification 83-153 further supplements the information regarding
Dr. Landsman's concern, and is provided for your information. Enclosure 1
provides a reply by Mr. J. P. Knight to inquiries (Enclosure 1 to Knight's
memorandum) by Mr. R. Vollmer as to (1) whether or not any members of
Mr. Knight's staff, or consultants thereto, share Dr. Landsman's concerns that
the DG3 is inadecuate to return to service from a safety coint of view, and
(2) whether or not any of these individuals share Dr. Landsman's specific tech-
nical concerns, notwithstanding their judgement that the building is safe for
operation.,

I
'

e4
$" t

{ g Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

Enclosures:
As stated,

i

!
!
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DISTRIBUTION LIST FOR BOARD NOTIFICATION

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

Charles Bechhoefer, Esq. Dr. Robert C. Axtmann,

Ms. Lynne Bernabei Mr. Myer Bender.

Lee L. Bishop, Esq. Dr. Max W. Carbon,

James E. Brunner, Esq.'
Mr. Harold Etherington
Mr. Jesse C. Ebersole

Dr. John H. Buck
Myron M. Cherry, P.C. Dr. William Kerr
Dr. Frederick P. Cowan Dr. Harold W. Lewis
T. J. Creswell Dr. J. Carson Mark

'

Steve J. Galder, P.E. Mr. William M. Mathis
Dr. Jerry Harbour Dr. Dade W. Moeller
Mr. Wayne Hearn Dr. Milton S. Plesset
Mr. James R. Kates Mr. Jeremiah J. Ray.

Frank J. Kelley, Esq. Dr. David Okrent
Christine N. Kohl, Esq. Dr. Paul C. Shewmon
Mr. Howard A. Levin Dr. Chester P. Siess
Mr. Wendell H. Marshall Mr. David A. Ward
Michael I. Miller, Esq.
Thomas S. Moore, Esq.
Mr. Paul Rau
Ms. Mary Sinclair
Ms. Barbara Stamiris
Frederick C. Williams, Esq.

4

Atomic Safety and Licensing
Board Panel

; Atcmic Safety and Licensing
! Appeal Panel
i Docketing and Service Section

Document Management Branch
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MIDLAND (ForBNs)

Mr. J. W. Cook'

Vice President
a Constaners Power Company
i 1945 West Parnall Road

|
Jackson, Michigan 49201

cc: Stewart H. Freeman James G. Keppler, Regional Administrator
i Assistant Attorney General U.S. Nuclear Regulatory Commission,
'

State of Michigan Enviornmental Region III
! Protection Division 799 Roosevelt Road

720 Law Buildir.g Glen Ellyn Illinois 60137
Lansing, Michigan 48913

Mr. Ron Callen
Mr. Paul Rau Michigan Public Service Commission
Midland Daily News 6545 Mercantile Way
124 Mcdonald Street P.O. Box 30221
Midland, Michigan 48640 Lansing, Michigan 48909,

i
j 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 Project
P.O. Box 33035 Institute for Policy Studies
Lansing, Michigan 48909 1901 Que Street, N.W.

Washington, D. C. 20009.

U.S. Nuclear Regulatory Commission
Resident Inspectors Office Commander, Naval Surface Weapons Center.

Route 7 ATTN: P. C. Huang,

i Midland, Michigan 48640 White Oak
i 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
*

P.O. Box 1449
Mr. Walt Apley Canoga Park, California 91304
c/o Mr. Max Clausen
Battelle Pacific North West Labs (PNWL) Mr. Neil Gehring '

Battelle Blvd. U.S. Corps of Engineers
'' SIGMA IV Building NCEED - T

Richland, Washington 99352 7th Ficor '

477 Michigan Avenue
Mr. I. Charak, Manager Detroit, Michigan 48226
NRC Assistance Project

'

Argonne National Laboratory
9700 South Cass Avenue
Argonne, Illinois 60439
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|
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f MEMORANDUM FOR: Richard H. Vollmer, Director
Division of Engineering

! FROM: James P. Knight, Assistant Director
for Components & Structures Engineeringi

Division of Engineering
'

SUBJECT: MIDLAND

|
This is in response to your note of August 15, 1983 asking if any
members of my staff, or our consultants, share R. Landsman's concerns

? that the Midland diesel' generator building is inadequate for its
intended service and whether they share any of his specific technical
concerns.

A task group, including consultants from Brookhaven National Laboratory
(BUL), was formed under the supervision of Dr. P. T. Kuo of the flRC
staff to conduct a reevaluation of the staff's position with regard to
acceptance of the Midland diesel generator building. Upon receiving Dr.
Landsman's statement of concerns, dated July 19, 1983, members of the
Midland *revies" staff,~and consultants named below, were given copies of
Dr. Landsman's n:emo. Their initial reactions were that Dr. Landsman's
statement contained no new information and that their previous
sentiments, as discussed further below, remained unchanged. On
September 8,1983, the task group consisting of Dr. Kuo, Dr. C. P. Tan'.

and Mr. N. Romney of the NRC staff, with the assistance of Drs. C. A.-

! Miller, C. J. Constantino and A. J. Philippacopoulos of BNL, conducted
j . individual interviews with Mr. J. Kane, NRC staff, Dr. L. Heller, NRC
' staff, and tir. H. Singh, Corps of Engineers, and a group interview with

Mr. F. Rinaldi of the NRC staff, Mr. J. Matra of the Naval Ordinance
Laboratory and Dr. G. Herstead of Harstead Associates. These

'; individuals represent to the best of our knowledge all members of the
' NRC staff and our consultants who were principally involved in the

review activities associated with the Midland diesel generator building.
As you know, the task group solicited all information and opinions -
related to the diesel generator building in addition to comments on Dr. -

Landsman's statement.,

The results of all interviews conducted in this effort are being
compiled as a part of the overall task group report which is seneduled
to be completed in October,1983. It is my understanding that the
sentiments expressed by these individuals were essentially the same
sentiments contained in the staff and consultant testimony before the
Atomic Safety & Licensing Board; Mr. Rinaldi, Mr. Matra, Dr. Harstead.-
Mr. Kane and Mr. Singh were among the staff and consultant witnesses on

! this matter. Although Dr. Heller, Mr. Kane and Mr. Singh were not
: satisfied with certain aspects of the analyses performed by the

,,..

VR }0A^ C;
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Richard H. Vollmer -2-,

SEP 2 3 m33

applicant, and some of these same aspects were echced by Dr. Landsman in
his July 19, 1983 statement, none of these individuals have made a final'

! assessment as to the acceptability of the diesel generator building for
! its intended service because they feel that the basis for such a
| judgement is incomplete.
.

f Consistent with the hearing record, Dr. Harstead, Mr. Matra and Mr.
Rinaldi reiterated their judgement that the diesel generator building
was structurally acceptable for service, i.e., would remain structurally,

functional under design loading conditions.
.

The task group met with representatives of the applicant at the offices' of Bechtel Corporation in Ann Arbor, Michigan and went to the site on *

August 24 & 25, 1983. The task group returned to the Bechtel offices in
| Ann Arbor on September 12 & 13, 1983 for a further audit of the

calculations employed to investigate the predicted performance of the5

| diesel generator building. Both of these meetings were preannounced
public meetingst however, there was no attendance by members of the
public. Dr. Landsman was also interviewed by the task group on
September 13, 1983.

.

;r.

- _ -,

James P. ight, Assistant Director. . . _ . . . . . . . . . . -. . . ..

for Components & Structures Engineering
Division of Engineering

; Enclosure:
R. Vollmer's Note to J. Knight'

dated August 15, 1983.

'i
i cc w/ encl:

H. Denton
' O. Eisenhut

T. Novak
E. Adensam
G. Lear
D. Hood
L. Heller
P. T. Kuo
F. Rinaldi
J. Kane

.
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/* UNITED STATES
! V, ),.,q [Io,,
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g NUCLEAR REGULATORY COMMISSION

g a , "'Q, t
j/ WASHINGTON, D. C. 20S55

q.%;-

. ..... August 15, 1983-
g
j:

.

.

NOTE TO: Jim Knight ,

With respect to the Landsman issue, I would like to know if any of your
staff or consultants share Landsman's concerns that the Midland Olesel
Generator Building is inadequate to return to service from a safety point
of view, i.e., inability to meet design requirements. I would also like,.

an answer to the broader question: do they share any of his specific,.

technical concerns even though their bottom line judgment would be that,

the building is safe for operation.<

;

I would like to discuss this with you on August 22nd,

g.$$h-
/ R. .Vollmer-

:
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Docket Nos.: 50-329 OM, OLi i
j and 50-330 OM, OL g i j j

OL (C 1

i
!

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

FROM: Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing
Office of Nuclear Reactor Regulation

'

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

On July 27, 1983, Board Notification 83-109 transmitted the NRC staff plan
to address the concerns of Dr. Ross Landsman of Region III regarding the
structursi adequacy of the Midland Diesel Generator Building (DGB).
Enclosures 1, 2 and 3 to that Notification provided respectively: (1) a
discussion of the Region III and NRR activities in this regard;
(2) Dr. Landsman's written statement of his concerns and; (3) a detailed
NRR action plan, including the schedules for completion of the effort.

This Board Notification 83-142 further supplements the information regarding
the DGB re-evaluation. As with the original Notification, this updated'

information is provided in accordance with NRC procedures regarding Board-

Notifications and is deemed as information material and relevant to safety
issues in the Midland OM/0L proceeding. Specifically, the re-evaluation
effort is relevant to: (1) concerns expressed by Dr. Landsman in the OM - OL
hearing and elsewhere regarding the adequacy of the Diesel Generator Building-

' and; (2) testimony by members of the NRC staff and staff consultants
during the December 10, 1982 hearing ression regarding the Diesel Generator
Building.

! The enclosure contains a memorandum from D. G. Eisenhut to R. H. Vollmer
accepting a delayed schedule for completion of the review of Dr. Landsman's

'

concerns. Attachments to the Eisenhut memorandum include the Vollmer to
I Eisenhut memo noting the need for the delay in the schedule which was

provided in BN 83-109. The Vollmer memo notes that issuance of the task force's
findings will be delayed from September 28,1983 (i.e. 45 working days
after receipt of Dr. Landsman's statement) to October 15, 1983. The Vollmer
memo also includes a revised work plan. The events shown through September
13, 1983 have been completed as scheduled. The discussions with various
individuals on September 8 and 13,1983 were in accordance with the

j task force's role to interview concerned individuals. Although not shown,

,
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! the individuals with whom the task force met on September 8,1983 also
j included H. Singh of the U.S. Ariqy Corps of Engineers. A second attachment
j to the Eisenhut memo is a letter from B. Garde of the Government Accountability

Project expressing concerns related to the task force review.
i.

y-

Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

| Enclosures:
As stated

cc: Licensee / Boards Service List
SECY

MC;

OPE

|
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'. DISTRIBUTION LIST'FOR BOARD NOTIFICATION
*

(BN83-142)

i ' Midland Units 182, !.

! Docket Nos. 50-329/330 ACRS Members j
'

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

Dr. Max W. Carbon
James E. Brunner, Esq. Mr. Jesse C. Ebersole

i Dr. John H. Buck Mr. Harold Etherington*

Myron M. Cherry, P.C. Dr. William Kerr
Dr. Frederick P. Cowan Dr. Harold W. Lewis

i T. J. Creswell Dr. J. Carson Mark
Steve J. Galder, P.E. Mr. William M. Mathis

'
. Dr. Jerry Harbour Dr. Dade W. Moeller,

} Mr. Wayne Hearn Dr. Milton S. Plesset
i Mr. James R. Kates Mr. Jeremiah J. Ray

Frank J. Kelley, Esq. Dr. David Okrent
C1ristine N. Kohl, Esq. Dr. Paul C. Shewmon

i Mr. Howard A. Levin Dr. Chester P. Siess
| Mr. Wendell H. Marshall Mr. David A. Ward

Michael I. Miller, Esq.
. Thomas S. Moore, Esq.

Mr. Paul Rau.

Ms. Mary Sinclair
Ms. Barbara Stamiris

i Frederick C. Williams, Esq.

i

; Atomic Safety and Licensing
Board Paneli

1.tomic Safety and Licensir.g
! Appeal Panel

'

i Docketing and Service Section
'

{ Document Management Branch
' D. Hood
: M. Miller
'

E. Adensam
T. Ilovak/M. O'Brien

; M. Duncan
! LB #4 Reading File

S. Black
11. Williams
D. Eisenhut.

. R. Purple

.
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r ' MIDLAND (ForBNs)
| !

Mr.. J. W. CookI i

| Vice President.

i Constners Power Company
'

1945 West Parnall Road
iJackson, Michigan 49201

cc: Stewart H. Freeman James G. Keppler, Regional Administrator
Assistant Attorney General U.S. Nuclear Regulatory Commission,!

j State of Michigan Enviornmental Region III
Protection Division 799 Roosevelt Road

720 Law Building
. Glen Ellyn, Illinois 60137

Lansing, Michigan 48913
Mr. Ron Calleni

Mr. Paul Rau Michigan Public Service Commission
i

{ Midland Daily News 6545 Mercantile Way
{ 124 Mcdonald Street P.O. Box 30221
1 Midland, Michigan 48640 Lansing, Michigan 48909
i
I

: Mr. R. 8. Borsum Geotechnical Engineers, Inc.
i 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
i Billie Pirner Garde
; Mr. Don van Farrowe, Chief Director, Citizens Clinic

Division of Radiological Health for Accountable Government
'

Department of Public Health Government Accountability Project
P.O. Box 33035 Institute for Policy Studies
Lansing, Michigan 48909 1901 Que Street, N.W.

Washington, D. C. 20009!

U.S. Nuclear Regulatory Constission
! | Resident Inspectors Office Commander Naval Surface Weapons Center

! 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, "* nager4

;
'

212 W. Michigan Avenue Facility Design r.ngineering
j Jackson, Michigan 49201 Energy Technology Engineering Center

P.O. Box 1449
Mr. Walt Apley Canoga Park, California 91304
c/o Mr. Max Clausen
Battelle Pacific North West Labs (PNWL) Mr. Neil Gehring
Battelle Blvd. U.S. Corps of. Engineers
SIGMA IV Building NCEED - T
Richland, Washingtor. 99352 7th Floor '

477 Michigan Avenue
Mr. I. Charak, Manager Detroit, Michigan 48226
16tC Assistance Project
Argonne National Laboratory

,

9700 South Cass Avenue
'

i

Argonne, Illinois 60439
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MEMORANDUM FOR:
Thomas Novak, Assistant Director for Licensing

FROM: Darrell G. Eisenhut, Director'

Division of Licensing

SUBJECT: BOARD NOTIFICATION FOR MIDLAND

,

I have determined that the attached correspondence concerning a new
schedule for the review of the Landsman concerns should be transmitted
to the Board and parties for Midland according to the procedure of

-

Office Letter No.19. Your transmittal should include both enclosures
to my memorandum to Vollmer.

.

Issue this as Board Notification 83,142.

.

r,, .

'' Darreli G. Eisenhut, Director
Division of Licensing

Enclosure:
! As Stated

cc: E. Adensam
D. Hood

I
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MEMORANDUM FOR: Thomas Novak, Assistant Director for Licensing

'

FROM: Darrell G. Eisenhut, Director,

Division of Licensing

SUBJECT: BOARD NOTIFICATION FOR MIDLAND
+

i
,

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

Issue this as Board Notification 83,142.

.

r,, '

.
,

.. , ..

Darrell G. Eisenhut, Director
Division of Licensing

.

; Enclosure:
! As Stated

cc: E. Adensam
D. Hcod

i
i

.
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g a.. ENCLOSURE 1,

p # UNITED STATES
! ,8 NUCLEAR REGULATORY COMMISSIONe

;,- :I . nsmuoron,o.c. osse,

e, 1
\ .' . . . . / $EP 2 01983

i

.

.

MEMDRANDUM FOR: Richard H. Vollmer, Director
,

j Division of Engineerfag

FROM: Darrell G. Eisenhut. Director
.

Division of Licensing - '

SUBJECT: CVALUATION OF THE LANDSMAN CONCERNS FOR MIDLAND
i

,

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

I am also in receipt of a letter fmm Billie Garde (Enclosure 2) that
indicates their understanding that several staff members had " strong,

feelsings about the approval by the DG8 resolution." Please consideri

this letter in your ongoing review.
,

,

*
.

t, .
* * %, ,

Darrell G. Eisenhut. Director,

Division of Licensing

Enclosures: s

1. Vollmer memo to DGEisenhut
,

8/8/83
2. B. Garde to DGEisenhut -

7/19/83
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UNITED STATES
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NUCLEAR REGULATORY COMMISSION.2 - e

; , i .- WASHINGTON. D. C. 20585,
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! MEMORANDUM FOR: Darrell G. Eisenhut. Director
Division of Licensing, ONRR I

FROM: Richard H. Vollmer, Director,

! Divistori of Engineering, ONRR

SUBJECT: EVALUATION 0F LANDSMAN'S CONCERNS REGARDING
DIESEL GENERATOR BUILDING AT MIDLAND

References: 1. Memo. Eisenhut to Xeppler, June 27, 1983
2. Memo, Vollmer to Eisenhut July 21, 1983'

j 3. Memo Landsu n to Warnick, July 19, 1983

i
'

Due to schedule conflicts between the Diablo Canyon Review and this effort on
Midland which affects the personnel from Brookhaven National Laboratory (BNL).
DE must reschedule the completion of the Midland DG8 review from September 28
to October 15, 1983. During the month of September, the BNL personnel will
partially be cannitted to Diablo Canyon reviewing ITR's, preparing testimony
and taking depositions. If you do not concur with slipping this effort to
accommodate the demands of Diablo Canyon, please advise accordingly.

Enclosed is a revised Work Plan for the completion of the DE evaluation of
the Landsman's concerns. TheASL8(viaOELD)shouldbeadvisedofthe
revised schedule for completion.

i
t .

Richard H. Vollmer, Director
Division of Engineering, ONRR

Enclosure:
As stated

i cc: H. Denton>

J. Knight'

;

6. Lear-

: P. Kuo'
N. Romney

i C. Tan
E. Adensam

| D. Hood
i

-

CONTACT: N. Romney SSE8
,

49-28987;

1
(

-.

.. 4 V y

-



<
, .

f ..%
. .

*
1

.
,

^

7- ~

.
'

..

.

.;.,
1
i

j-

;

ENCLOSURE .

l Midland NPP Diesel Generator Building Review
I -

| Work Plan

!
t
!.

August 24 - 25, 1983 Task Force - Site Visit - Completed

September 8, 1983 Task Force meet with: F. Rinaldi,

J. Kane
i J. Matra
| G. Harstead
i
i

! Septen.ber 13,1983 (AM) Task Force meet with R. Landsman
I (Ann Arbor, Michigan)

September 12 - 13, 1983 Task Force conduct audit of Midland DGB
(AnnArbor, Michigan)

i
October 15, 1983 Issue Report of Findings|

I

!

I

i
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1 . GOVERNMENT ACCOUNTABILITY PROJECT ,

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

.

August 19, 1983

'
,

!

} Mr. Darrell G. Eisenhut, Director
Division of Licensing

'

Office of Nuclear Reactor Regulations,

i U.S. Nuclear Regulatory Commission
j Washington, D.C. 20555 '

,

' Dear Mr. Eisenhut:
|

On August 10, 1983 you responded to my Aug. 8, 1983 request for
information regarding the review group formed to consider the concerns
of Mr. Ross Landsman. On Aug. 11, 1983 during a public meeting on
the Construction Completion Plan (CCP) you indicated that a review
of the NRR Engineering Division had indicated no support or agreement<

with Mr. Landsman. Mrs. Barbara Stamiris, the Citizen Intervenor
on the soils settlement ( "0M" ) proceedings inquired specif:.cally

i about Mr. Joe Kane of your office- and a consultant, Dr. Sing, of
j the U.S. Army Corps of Engineers. You indicated that you were not
1. aware of whether or not those individuals had been asked or not.I

{
Please inform Mrs. Stamiris and myself of the answer to that question.

! More specifically, it is our clear understanding that several
; members of the Engineering Staff in both the Region and in headquarters

had very strong feelings about the approval of the DGB resolution.!
'

We expect your technical review to include the past~ concerns of
F both Regional and headquarters engineers. Furthermore, since the

concerns. about this issue and its resolution are of interest to
Congress, the local. intervenors and GAP we respectfully request

i that your office issue an Interim report, allow time for review
j. and comment by the public,- and hold at least one open meeting prior

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

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

.

Finally, we concur with Mr. - Robert Warnicks suggestion contained
!- in his July-21, 1983 memo to you that "all related correspondence and

the resulting report (s) and documentation should be -placed in the
public document room and distribution list. "

l
_. .

"
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Thank you for your extraordinary promptness to my August 8,1983*

letter, it was a pleasant surprise. I look forward to an equally
pleasant substantive report on the DGB from your office.

Sincerely,
'

.

.
. . ,

'

Bi lie Pirner Garde
'

Citizens Clinic Directori

.
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THIRD PARTY REVIEWS

4

-INPO Self-initiated Evaluation by MAC
.. .

-Independent Design verification of
4 G F- Tgj.gg%, L,Auxiliary Feedwater and one Other.

,

System g--f- - . 3,.Mi/;~'

-Independent Installation Implementation
'

'

[ Overview (Soils Work being performed

M by Stone & Webster)

' *
.

.
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S
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' SELF-INITIATED EVALUATION

|

-INPO Received Report January 31, 1983'
j

..

-Subminaion to NRC

-Corrective Action Implementation
.

t
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TEAA.
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S SY|

INDEPENDENT INSTALLATION IMPLEMENTATION OVERVIEW

-Status
,

'

!

-Scope

~

l - Familiarization With Procedures, Drawings,

Specs, Organizations,-Ihterfsces~

2 - Evaluate adequacy of the above

.

3 - Evaluate compliance with above for
'

construction activities and QC activities

4 - Submit observations and reports to Consumers
*

Power with copies to NRC .

.

-Schedule

1 - Award-Contract February 15, 1983

1 -

2 - Activities 1 through 5 February 15 to,

August-15, 1983

3 - Final Report,. Evaluation and Decision on

f Need to Extend Overview Schedule 9/1/83
>
,

I

| I
| i

| $
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Opening Remarks JWCook

,

Constructi,on Completion Program

Introduction DBMiller

Detailed Description RAWells

Third Party Review GSKeeley/ TERA
,

Bechtel Comments JARutgers
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CONSTRUCTION COMPLETION PROGRAM

SOURCES OF INPilT
:-

1. EVALUATION OF SYSTEMS COMPLETION
.

2. TRANSFER OF QC TO CPCO QA (MPQAD)

3. INPO SELF-INITIATED EVALilATION

!
! II . 1981 SALP REPORT AND SilBSEntlENT DISCllSSIONS

5. THE OCTOBER /NovFMnElt DIESEL-6ENERATOR BilILDING INSPECTION

6. NOVEMBER. NRC LETTER TO THE ACRS

7. NEED TO PLACE MORE EMPHASIS ON SOILS START ,

'!
'-

. .

.

.
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CONSTRilCTION COMPLETION PROGRAM
-

ORJECTIVES
-,

.

' IMPROVE PROJECT INFORMATION STArils RY:

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

; -BRINGING INSPECTIONS UP-TO-DATE AND VERIFYING THAT PAST QUALITY ISSllES HAVE REEN OR
'ARE BEING BROUGHT TO RESOLUTION.

,

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

,

i

IMPROVE IMPLEMENTATION OF THE DA PROGRAM BY:

-EXPANDING AND CONSOLIDATING CONSUMERS POWER COMPANY CONTROL OF THE QUALITY FUNCTIONS.
,

| -IMPROVING THE PRIMARY INSPECTION PROCESS.

I -PR0vlDING A UNIFORM UNDERSTANDING OF THE CUALITY REQllIREMENTS AMONG ALL PARTIES.
|

1. -

,

b-

I

'
- , - - - . _ _ _ . - _ _ _ _ _ _ _ _ . .
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CONSTRUCTION C0FFl.ETION PROGRAM.(CONTD)

6

.

ASSURE EFFICIENT AND ORDERLY CONDUCT OF -THE- PROJECT-BY:.

.

-ESTABLISHING AN ORGANIZATIONAL STRUCTURE' CONSISTENT WITH THE REMAINING WORK ~
'

.

-PRovIDING SUFFICIENT NUMBERS OF QUALIFIED PERSONNEL TO CARRY-OUT THE PROGRAM.~
-

!

-MAINTAINING FLEXIRILITY TO MODIFY THE PLAN AS EXPERIF.NCE DICTATES.'

.

Y e

9

- : .

.
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FIGURE.1-1

CONSTRUCTION COMPLET|ON PROGRAM SCHEMATip

'PHA8E 1 PHASE 2'

SECTION PLANNING IMPLEMENTATION PLANNING IMPLEMENTATION

PREPARATION .
2

OF THE PLANT
*

. .,

i"
QA/QC

3
.

REORGANIZATION .

PHASE 1 PHASE 2
4

PLANNING PLANNING

MANAGEMENT
,

pkI
REVIEW

_

COMPLETED
IN8PECTIONS EVALUATION SYSTEMS

5 - AND - COMPLETION
,

^ REVIEW WORK
MANAGEMENT AN __

EEVIEW INSPECTION
| STATUS I a a,

,

8 QUALITY PROGRAM REVIEW
7 THIRD PARTY REVIEWS

8 SYSTEM LAY UP
9 CONTINUING WORK ACTIVITIES

. .
-

..

;*

.
,

O

I.

-
|

|;
.

.

O
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.

SECTION 2.0

PREPARATIDN OF THE PLANT

~

.

ORJECTIVES: TO ALLON. IMPROVED ACCESS TO SYSTEMS FOR PROGRAM ACTIVITIES
~

.

f DESCRIPTIDN: REDilCE THE WORKFORCE AND LIMIT Q ACTIVITIES

REMOVE THE CONSTRiiCTION EQUIPMENT AND CLEAR AREAS

INSPECT, STORE AND SALVAGE EQUIPMENT
,

3
.

RESULTS: PLANT IS IN A CONDITION TO FACILITATE INSTALLATION AND INSPECTION2

STATilS AND VERIFICATION OF COMPLETED WORK
,

STATUS:. REDUCTION IN FORCE STARTED 32/3/82 WITH CLEANilP COMPLETED ON4

1/31/83.
.,

!

"
. .

o

b
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SECTION 3.0 .

0A/0C ORGANIZATIONAL CHANGES - : .

..

OBJECTIVE: ESTABLISH INTEGRATED QA/QC ORGANIZATION UNDER CPCO CONTROL -

.

. ,' TRAIN AND RE-CERTIFY QC INSPECTION PERSONNEL.

.

-DESCRIPTION: QC ORGANIZATION REPORTS D'IRECTLY AND SOLELY TO CPC0 MPQAD.

QA AND QC RESPONSIBILITIES REDEFINED AS AN INTEGRATED TEAM.

.. QA DEVELOPS INSPECTION PLANS - QC IMPLEMENTS PLANS - OA MONITORS

BECHTEL'S QC AND QA MANUALS USED AS APPROVED F.OR HIDLAND.
,

ASME REQUIREMENTS REMAIN IMPOSED Oil CONTRACTOR AS N-STAMP HOLDER -.;

QA MONITORS
-

.

QC INSPECTORS RECERTIFIED
_

. .

kkhEbED: FULLY INTEGRATED QUALITY ORGANIZATION UNDER CPCO CONTROL.

UNIFORM UNDERSTANDING OF QUALITY REQUIRE!iENTS AMONG ALL PARTIES.

.

.: IMPROVED PRIMARY INSPECTION PROCESS WITH RECERTIFIED PERSONNEL
.

IMPROVED AND AGGRESSIVE IMPLEMENTATION OF QA PROGRAM.

,

STATUS:

TRANSFER QC SUBMIT PROGRAMMATIC COMPLETE INSPECTOR

ORG TO CPC0 CHANGES TO NRC RECERTIFICATION
I

1/17/83 2/17/R3 4/1/R3
,

-; .

* *
- _ _ _ _ - _ _ _ _ -
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.

Os RECERTIFICATION
-

.

.

PROGRAM: . i . COVERS ALL QC INSPECTORS INTEGRATED WITH MPQAD
.

.

,

fs ;CLASS ROOM TRAINING',0N PROGRAMMATIC AND INSPECTION PLANS.

.. WRITTEN CLOSED BOOK EXAMINATIONS WITH 80% ACHIEVEMENT
'

j) J"{$SA
-

/ REQUIREMENT ON PROGRAMMATIC AND INSPECTION PLANS j-

gj
ON THE JOB TRAINING AND PERFORMANCE DEMONSTRATION EXAMINATIONS.

f, WITH 100% ACHIEVEMENT REQUIREMENT ON INSPECTION-PLANS
;

FINAL CERTIFICATION GIVEN BY MPQAD PERSONNEL QUALIFIED AS.

-

ANSI LEVEL III -

. .

{- TRAINING STAFF: UNDER HPQAD DIRECTION.
-

I

DEDICATED STAFF WITH SUPPORT BY EXPERIENCED MPQAD STAFF
,j .

EXPERIENCED TRAINING SUPERVISION AND SELECTED INSTRUCTORS.- .
.

-
.

PRESENT COMPLEMENT.
,

,

' . SUPERVISORS.

INSTRUCTORS-

' .

. PROGRAM SUPPORT-(LESSON PLANS - EXAMS)
,

.

'

T

i- STATUS: . ALL PERSONNEL RECERTIFIED TO QC PROGRAM
'

-

- (AS OF 2/4/83)
. NEARLY 500 INSPECTOR - POCI TESTS

'

OVER .100 PERFORMANCE DEMONSTRATIONSl
,

.

2 i .

APPROXIMATELY 75 INSPECTOR - PQCI CERTIFICATIONS- .

s ,, .

M. .. . .

,

|
<-

- -____ - _ _ _ _ _ _ _ _
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.

SECTION 4.2 AND 4.4
:

PROGRAM PLANNING
'

'

TEAM DRGANIZATION

.

ORJECTIVE: ORGANIZE AND TRAIN TEAM AND PREPARE PROCEDURES FOR INSTALLATION AND
'

INSPECTION STATUS ASSESSMENT.AND FOR SYSTEMS COMPLETION.

F
' DESCRIPTION: . DEVELOP TEAM CONCEPT.

. SELECT PILOT TEAM TO TEST PROCESSES AND PROCEDURES
'

. PREPARE JOR RESPONSIBILITIES AND PROCEDURES

| . PROVIDE TEAM TRAINING FOR. STATUS ASSESSMENT AND SYSTEMS COMPLETION

.,

RESULTS . IMPROVED INSPECTION-AND INSTALLATION PLANNING AND EXECUTION

EXPECTED:- . IMPROVED DIRECTIONS TO CRAFTS

. IMPROVED COMMUNICATION BETWEEN CONSTRUCTION; QC, ENGINEERING AND TESTING

i STATUS ESTABLISil TEAM CONCEPT AND DESIGNATE PILOT TEAM 1/21/83

! -
:

,

;.
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'

BENEFITS OF 'COMPLETlON TEAM" APPROACH.

. i i

* SINGLE GROUP RESPONSIBLE FOR ALL ASPECTS OF. SYSTEM COMPLETlON
. TO FUNCTIONAL TURNOVER

!4

;- | * IMPROVED COMMUNICATION BY BEING PHYSICALLY LOCATED TOGETHER

* IMPROVED MAINTENANCE OF STATUS OF WORK4

'

.i
'

* SINGLE POINT CONTACT FOR QUALITY INSPECTION REQUIREMENTS,

e IMPROVED INTEGRATION OF QUALITY INSPECTION PLANS WITH THE
INSTALLATION PLANS

!
-

.* SINGLE POINT CONTACT FOR ENGINEERING / DESIGN REQUIREMENTS

e 8 INGLE POINT CONTACT FOR TESTING REQUIREMENTS
:

; i

: .

4

: ,
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SYSTEM TEAM DEVELOPMENT,

1

!

l
! ORGANIZATIONAL PROCESS & PROCEDURE DEVELOPMENT

? .-

.

VISIT OTHER DEVELOP SELECT PILOT TEAM PREPARE TEAM '

PROJECTS * TEAM * PILOT TEAM * * FINAL * TRAINING
~

* Review of-

t
t CONCEPT & ISSUE Charter CHARTER, FOR

PRELIMINARY PROCESSES, STATUS
TEAM * Test the & PROCE- ASSESS- f

Processes & DURES MENTCHARTER Procedures

* Team -

Training
-

, ,

,

. !

I REVIEWS AND APPROVALS
.

i
.

MGMT .

'm ~

REVIEW-
'

.

.

1

COMMENCE WORK ..

:
TEAMS. i

i , Commence
.

Status .

i Assessment* *
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:O
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.
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f| SYSTEM TEAM OPERATIONS i

| QUALITY CPCo TEST & '

i REPRESENTATIVE % 7 CONSTR. ENGR.'S
'

TEAM SUPERVISOR i.

* FIELD ENGINEERS.

; * SUPERINTENDENTS
* PLANNER

# %
! BECHTEL SUPPORT PROJECT ENGR. :

{ GROUPS- REPRESENTATIVE

' PHASEI
* REVIEW DOCUMENTS TO DESCFuBE THE SYSTEM SCOPE

! * COMPARE PHYSICAL STATUS TO THE DOCUMENTS .

;} * PERFORM QUALITY VERIFICATION ACTIVITIES AS ASSIGNED
*

! * IDENTIFY REMAINING WORK
i i i

d
'

i PHASE || ,

E
| DEVELOP DETAll SYSTEM COMPLETION SCHEDULES |

; * DIRECT & ACCOMPLISH THE WORK :.

* MONITOR & REPORT STATUS / PROGRESS'

* IDENTIFY PROBLEMS FOR RESOLUTION & MGMT. REVIEW
* COMPLETE THE SYSTEMS FOR FUNCTIONAL TURNOVER'-

: om-om-2
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-
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SECTION II.3
- '

PROGRAM PLANNING - PHASE 1
-

QUALITY VERIFICATION

ORJECTIVES: . DEVELOP AND IMPLEMENT A QUALITY VERIFICATION PROGRAM FOR COMPLETED
INSPECTIONS

DESCRIPTION: . REVIEW EXISTING INSPECTION PLANS (PQCI) AND REYlSE AS NECESSARY ' '

.

, . WRITE NEW INSPECTION PLANS (PQCI) IF REQUIRED

'

* YALIDATE PAST COMPLETED INSPECTION

,.

=

.X ED: .-ESTABLISH THE VALIDITY OF COMPLETED INSPECTIONS AND INSTALLATION i

QUALITY STATUS
.

. DOCUMENT AND CORRECT ANY NONCONFORMING CONDITIONS
:i- STATUS: .

* PQCI REVISION TO DEVELOP VERIFI- DEVELOP DETAILED'

SUPPORT START OF CATION PROGRAM PLANS FOR'VERIFI-
REINSPECTION CONCEPT CATION EFFORT

f 2/22/83- - 2/15/83 2/28/R3-

t .

- |

-- - .

-
,

. !

.
'

,.
-

ep-

.
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. . ..

'

- INSPECTION PLAN (POCl) REVIEW AND REVISION

.
.

. ,.

| EXISTING PQCI'S REVIEWED AND REVISED, AS NECESSARY, BY MPQAD-QA
1

i NEW PQCI'S WILL BE WRITTEN IF REQUIRED
;

! PQCI'S MUST MEET RELEVANT CRITERIA INCLUDING:.

|.

CONFIRM THAT ATTRIBUTES IMPORTANT TO SAFETY'

ARE INCLUDED

ACCEPT / REJECT CRITERIA CLEARLY STATED'
.

INFORMATION NECESSARY FOR INSPECTION CONTAINED.

IN PQCI
!

{ INSPECTION POINTS CLEARLY NOTED. ,

'

PROCEDURE FOR DOCUMENTATION UNDER REVIEW AND REVISION.

INSPECTIONPLANSREVIEWEDBYPROJECTENGINEERINGASANOkhRVIEW.

TO INSURE ALL TECHNICAL REQUIR,EMENTS INCLUDED

REVISED /NEW PQCI PILOT '(ESTED BEFORE IMPLEMENTATION.
,

QC INSPECTORS RETRAINED ,TO REVISED PQCI.

'
- *

1 y
'gil

Q
'

i

.

.

.O

S

.1 g

. . . . ,

9@6
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VERIFICATION PROGRAM CONCEPTS'

ESTABLISH THE VALIDITY OF PAST/ CLOSED INSPECTION.

:

j REPORTS

CONFIRM THE ACCEPTABLE CO DITION OF INSTALLED COM-' .

PONENTS, SYSTEM AND STRUCTURES
i

DOCUMENT AND CORRECT NONCONFORMING CONDITIONS; .

SCOPE"0F PROGRAM INCLUDES ALL COMPLETED INSPECTION REPORTS.
'

i

i NSPECTION REPORTS CATEGORIZED BY PQCI
,

ERIFY THE QUALITY OF COMPLETED WORK USING AN ACCEPTABLEtr .

P SAMPLING PLAN WHERE APPROPRIATE,f
3 VERIFICATION PLAN BASED UPON SPECIFIC INSPECTION REPORT.

j' POPULATIONS:

ITEM ACCESSIBLE FOR REINSPECTION.
.

DOCUMENTATION ONLY IS AVAILABLE.

UNIQUE AREAS OF CONCERN.

1 .

LOT SIZES NOT APPROPRIATE FOR STATISTICAL SAMPLEj .

CONTINUATION OF REINSPECTIONS ALREADY 60'titiETE6 ~~
~

.

CABLE ROUTING AND IDENTIFICATION.

HANGERS.

. DETAILS OF PLAN STILL UNDER DEVELOPMENT,

|

l

!

!
-

.

!
-

-

i
.

*

*
. --- .. ...-.,. - . . . . ..
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'.SECTION 11.5 .

'

QA/4C SYSTEMS COMPLETION PLANNING (PHASE 2)
' : .

- OBJECTIVE:
,

.
. FORMALLY INTEGRATE INSPECTION PLANNING WITH CONSTRUCTION

'

i

SEQUENCE-
,

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

,

.

,
.

. DESCRIPTION: . ESTABLISH AN IN PROCESS INSPECTION PROGRAM''

. CLEARLY DEFINE INSPECTION POINTS IN PQCI

UTILIZE QUALITY REPRESENTATIVE ON SYSTEM COMPLETION TEAM.
.

f . MPQAD-QA CONDUCT FINAL REVIEW OF PQCI
,

.
'

RESULT .
~

EXPECTED: . TIMELY COMPLETION OF QC INSPECTIONS ON SYSTEM COMPLETION WORK
.

.CLNARANDDETAILEDINSPECTIONREQUIREMENTS
:

- ,..

. TIMELY DOCUMENTATION AND CORRECTION OF NONCONFORMANCES

t STATUS:,

'

;
DEVELOP CONCEPTUAL DEVELOP PROCEDURES
PROCEDURES FOR IN- FOR INTEGRATED IN- FINAL REVIEW OF .

~

TEGRATED INSPEC- SPECTION WITH PILOT PQCI*

- TION TEAM.

.
.' 2/22/83'

<

t.; i* :
.

9

... .
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,

CONCEPTS OF IN PROCESS INSPECTION PROGRAM
<

.

,

|"

MPQAD-QA ISSUES FINAL PQCI WITH IDENTIFIED INSPECTION POINTS
'

.

INSPECTION POINTS INTEGRATED INTO CONSTRUCTION SCHEDULE.

1

QUALITY REPRESENTATIVE ON SYSTEM COMPLETICN TEAM RESPONSIBLE.

FOR OVERALL QUALITY:'

INSURE THE TEAM PROPERLY PLANS FOR INSPECTION.
!

| INSURE PROPER PQCI'S IDENTIFIED FOR TEAM.

i
-

INSURE AVAILABILITY OF QUALIFIED INSPECTORS.

INSURE NONCONFORMANCES. REPORTED TO MPQAD-QA FOR TIMELY..

DISPOSITION AND ANALYSIS

INSURE QC INSPECTIONS PERFORMED ON TIMELY BASIS.

INSURE THAT NEW WORK DOES NOT OBSCURE NONCONFORMANCES.
4

PROCEDURES TO BE DEVELOPED BY PILdT TEAM. __

-..

|

-

,

I .

< .

-
, 9

.

,

S -

e

,

,

5 .

.' '
-

9.

--- -
.. _..
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-
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,

SIGNIFICANT INSPECTION PROCESS IMPROVEMENTS
' !i

-
,

.

IMPROVED QUALITY CONTROL INSPECTIONS AND INSPECTION REPORTS.,

!

REVIEWED AND MODIFIED TO:
,

MINIMIZE INSPEC'OR INTERPRETATIONS BYT.

IDENTIFYING SPECIFIC ACCEPT / REJECT
'

'

CRITERIh IN SELF CONTAINED PQCI
'

INSURE CLARITY AND EFFECTIVENESS OF PQCI BY.

l PILOT TESTS
'

t

{ INSURE ALL INSPECTION ATTRIBUTES AND ACCEPTANCE.

CRITE.RIA ARE INCLUDED BY MPQAD-QA PREPARATION
AND PROJECT ENGINEERING OVERVIEW,

t

'

:
' ABSOLUTE AND TIMELY REPORTING OF NONCONFORMANCES

- -
. -..

j PROCEDURES REVISED TO:

REQUIRE ALL NONCQNFORMANCES ARE IDENTIFIED AND;i .

| RECORDED FOR ANALYSIS AND DISPOSITION
'

;
,

-
.

IMPROVE TRENDING AND IDENTIFICATION OF PROCESS.

DEFICIENCIE'S FOR TIMELY MANAGEMENT ACTION
'

ji . ELIMINATE,DUPLICATIVE NONCONFORMANCE. REPORTING. . .

SYSTEMS

QUALITY REPRESENTATIVE ON SYSTEM COMPLETION TEAM REPRESENTS

MPQAD-QA/QC

|
4

INTEGRATED CONSTRUCTION / INSPECTION PROCESS

IMPROVED INTEGRITY AND TIMELINESS OF INSPECTIONS BY:
,

t -

|. :USE OF DEFINED HOLD-POINTS FOR INSPECTION IN.

CONSTRUCTION SEQUENCES

. FORMAL DOCUMENTATION OF ALL OBSERVED NONCONFORMANCES.

j .NT,ALL= INSPECT!bN POINTS -

,, ,, ,

\
.

'' 'I' ; ..
-

,,,
*

,

.5.* ,.w+,..' ' '
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.
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,

SIGNIFICANTINSPECil0NPROCESS!MPROVEMENTS.

(CONT'D)
-.. .

2 . .
,

. DEDICATED QUALITY REPRESENTATIVE FOR SYSTEMS AS
MEMBER'0F TEAM ,

! '
~

INTEGRATED PLANNING FOR INSPECTIONS BY TEAM'

.

j INTEGRATED QUALITY PROCEDURES DUE TO QA/QC INTEGRATION
~

I

| .-ELIMINATION OF REDUNDANT OR DUPLICATIVE PROCEDURES
!

I . FOCUS ON SINGLE MISSION FOR QUALITY ORGANIZATIONS
r

. ELIMINATION OF POTENTIAL INSPECTOR MISINTERPRETATION.

+
,

I

,
.

'

_~.7

:
i

i

'

. .

.

.

.
. .

t . .
,

f . ')
j. .i .*

*

,
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SECTION 5.0
PROGRAM IMPLEMENTATION

i

OBJECTIVE: . PROVIDE A PROCESS FOR CONTROL, REVIEW AND APPROVAL OF EACH MAJOR TASK

AS THE PROGRAN PROCEEDS.

'

.

'

DESCRIPTION: . ESTABLISH COMPLETION AND AHALITY STATUS.

1

! .INTEGRATF. CONSTRUCTION AND QUALITY ACTIVITIES
<

. IMPROVE ON-GOING QUALITY PERFORMANCE

f

'
j .

'

RESULT . COMPLETE SYSTEMS FOR TURNOVER TO CPCO TESTING

EXPECTED
.

. PROVIDE CONTINUING DEMONSTRATION OF QUALITY AS WORK PROCEEDS

; . PROVIDE VERIFICATION OF QUALITY IN COMPLETED NORK
'

._
l

Mgt Review Comumence Mgt Commence
of Reinspection Review Completion

Verification of*

{ Plan Results l
,

,
_

3 :

Mgt Review Commence
of Status

Status Plan Assessment.
, ,

.

$

%

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SECTION 6.0
~

-
-

,

QUALITY PROGRAM REVIEW .

'

' '
OBJECTIVE: REVIEW THE ADEQUACY AND. COMPLETENESS OF THE QUALITY PROGRAM

. ,,

AND MAKE REVISIONS AS NECESSARY:,

.

( / , ON AN ONGOING BASIS FOR GENERAL IMPROVEMEN,TS .
> ,

t

.- IN RESPONSE TO SPECIFIC CONCERNS.(D/G INSPECTION), ,

a.

l . IN RESPONSE TO THIRD PARTY REVIEWS
f ,. .

,

,
DESCRIPTIO;)S: R_ ''IEW SPECIFIC .PROCCDURES FOR COMPLI ANCE TO PROGRAM REVIEW- -

.

_

REVIEW ACTUAL IMPLEMENTATION OF PROCEDLIRES -m ',

- .,

,_

;,. [ - H . - ./ C00RDINAlE REVIENS WITH OTHER PROJECT AREAS
. ,

- .~PROVIDEINPUTANDRECOMMENDATIONTbMA'NA'GEMENT
g % _

, ,.

|$jp- w -~ \
",9 . > y /f

y ,
-

e N 'RESilLT-,

j ;ji. EXPECTED: - ' . CONTINUED OVERALL IMPROVEMENT IN THE QUALITY PROGRAM CONTENT AND- .

Q^' N.. IMPLEMENTATION
-

ge .
.

'

.

- - ~

?%

/ -
*

a o ,
.

T* STATUS:
^

-

9 y' ,

ONGOING CO!WLETE PRE- .

a ,.

US; ,
3'' ' REVIEWS

SENT SPECIFICv ' "

.k. - f sj +; ~
~

EFFORTSv -

l
,

,u ,

|
* * '

, ,

-

., -s
,

- ~_.1 _

xo 2 .- m
.

rWC ' '

M:. - - , \ .

...;
* ~ .-

- '-

N
,,

, s
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CllRREN'T SPECIFIC PROGRAMMATIC REVIEWS
'

-

.. ,..
,

EFFORTS PRESENTLY UNDERWA. TO REVIEW PROGPAMMATIC REQUIREMENTS

AND IMPLEMENTATION FOR: |

MATERIAL TRACEABILITY:

'

REVIEW OF ALL PROJECT COMMITMENTS.

REVIEW OF IMPLEMENTING PROCEDURES.

REVIEW OF PRIOR AUDITS.
4

REVISION OF RECEIPT INSPECTION PQCI.

Q-SYSTEM RELATED REQUIREMENTS

VERIFICATION OF PROJECT COMMITMENTS BY ENGINEERING=

AND LICENSING

DESIGN DOCUMENT CONTROL

-~

FLOW CHART OF EXISTING PROCEDURES.

CHECK OF ACTUAL IMPLEMENTATION.

COMPARISON WITH PROGRAMMATIC REQUIREMENTS.
. .

RECEIPT INSPECTION'

REVIEW OF SOURCE INSPECTION / RECEIPT INSPECTION SYSTEMS.

'
~ '

PQCI REVISED.j .

RECERTIFICATION OF INSPECTORS.

CONSIDERATION OF SELECTED OVERINSPECTION.

:
I .

-

p .

-
..

.
,

--
. .

~l --
.

.
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SECTION 8.0

SYSTEM LAYUP

DBJECTIVE: ' PROVIDE ADEQUATE PROTECTION FOR PLANT' SYSTEMS AND COMPONENTS UNTIL

PLANT STARTUP .

DESCRIPTION:~ .. IDENTIFY AND PROTECT SYSTEMS WETTEC DUE TO HYDRO TESTING O'R FLUSHING

.. PROVIDE SCHEDULES.FOR WALKDOWN TO ENSURE CLEANLINESS AND ADEQUATE
'

PREVENTIVE MAINTENANCE
.

.. CARRY OUT.WALKDOWNS TO ENSURE COMPLETENESS OF SYSTEM LAYUP ACTIVITIES

i - t
,

- RESULTS IMMEDIATE PROTECTION OF WETTED SYSTEMS

EXPECTED: PROVIDE CONTINUED CARE FOR ALL COMPONENTS UNTIL SYSTEM TURNOVER

,

' STATUS: COMPLETE LAYUP OF ALL WETTED SYSTEMS 1/15/83

ISSUED SCHEDULES FOR WALKDOWNS 1/15/83

.

$

L
t
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SECTION 9.P

CONTINUING WORK ACTIVITIES

-

.

.

OBJECTIVES: . MEET PREVIOUS NRC REQUIREMENTS AND

CONTINUE WITH ACTIVITIES WHICH DO NOT
IMPEDE THE EXECUTION OF THE PROGRAM

J

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

IDENTIFIED ISSUES .

-

>

. ;. . ESTABLISH A MANAGEMENT CONTROL TO

INITIATE ADDITIONAL SPECIFIED WORK THAT CAN

PROCEED OUTSIDE OF THE SYSTEMS COMPLETION

ACTIVITIES
;

?

. .

I

i

,
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SECTION 9.0

CONTINUING WORK ACTIVITIES

I)ESCRIPTION: THOSE ACTIVITIES THAT HAVE DEMONSTRATED EFFECTIVENESS IN THE QUALITY PROGRAM

IMPLEMENTATION WILL CONTINUE DilRING IMPLEMENTATION OF THE CONSTRtlCTION

COMPLETION PROGRAM.

THESE ARE:

1. NSSS INSTALLATION OF SYSTEMS AND COMPONENTS BEING CARRIED OUT BY }MW

CONSTRUCTION COMPANY

W/2. HVAC INSTALLATION WORK BEING PERFORMED BY ZACK COMPANY. WELDING ACTIVITIES
,

f CURRENTLY ON HOLD WILL BE RESUMED AS THE IDENTIFIED PROBLEMS ARE RESOLVED

D#
0 3. POST SYSTEM TURNOVER WORK, WHICH IS IINDER THE DIRECT CONTROL OF CONSUMERS

' POWER COMPANY, WILL RE RELEASED AS APPROPRIATE HSING ESTABLISHED WORK

; AUTHORIZATION PROCEDtlRES
,

{ 14 HANGER AND CABLE RE-INSPECTIONS, WHICH WILL PROCEED ACCORDING TO SEPARATELY

ESTABLISHED COMMITMENTS TO NRC

6 N 5. REMEDIAL SOILS WORK WHICH IS PROCEEDING AS AUTHORIZED BY THE NRC

6. I)ESIGN ENGINEERING WILL CONTIHilE AS WILL ENGINEERING
SUPPORT OF OTHER PROJECT ACTIVITIES

.

O
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SECTION 9.0

CONTINUING WORK ACTIVITIES

.

.

STATUS: THESE ACTIVITIES ARE PROCEEDING.

WITH SCHEDULES THAT ARE

INDEPENDENT OF THIS PLAN.

.

o

.

4

,

4-

1
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Consumers
'

.

Power ,,,,o,_
Company m , ~su,n,- ~ ,- ey... ,

and Constructson

oeneral offices: 1946 West Pernois Road, Jackson, MI 49201 + (517) 788vo453
|

January 10, 1983

g r al; . [ ,~
f}.

-

. _.J

Mr J G Keppler, Administrator, Region III
.

Nuclear Regulatory Commission
799 Roosevelt Road

.

- *

Glen Ellyn, IL 60137 g _
,, ~ g

MIDLAND NUCLEAR C0 GENERATION PLANT O-- - ~ ~ ~g
MIDLAND DOCKET NOS 50-329, 50-330
CONSTRUCTION COMPLETION PROGRAM
FILE 0655 SERIAL 20428

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

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

Since our meeting, the program has undergone considerable development and
evolution. Details have been supplied and more specific objectives and,

implementing methods have been established. Further details are still being
developed. While the Company expects the Program, as presently constituted,
to be a workable and sufficient framework for future action, revisions may be
necessary a,s future needs and experience dictate.

The Construction Completion Program is a positive step in the overall
advancement of Project goals. It represents the best efforts of Project
management, support and quality assurance persennel. We believe it will
produce an improvement in Project installation and inspection status, systems,

'

construction and QA implementation. The quality verification effort should
provide increased confidence of the NRC that the plant has been properlyi

i built. Other aspects of the Program, including the measure to improve ongoing
! inspections and scheduling interfaces, should contribute to that result. This,

! , Program, together with recent Consumers Power Company commitments regarding
l

| quality assurance and remedial soils work, can establish a basis for improved
! relations between the Company and the NRC Region group assigned to inspect

Midland. The Construction Completion Program demonstrates the Company's
| responsiveness to both NRC concerns and the particular needs of this Project.
! It is our expectation that the Program, created out of a desire to enhance the

oc0183-0308a100
JAN 111983

o,4/. .
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orderliness and quality of construction, will achieve its intended purpose and-

lead to the successful " completion of construction" of the Midland Plant in
accordance with regulatory requirements.

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

L/ %

JWC/DMB/cl

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

| LLBishop

i
i
i

I

|

l

!
'

|

oc0183-0308a100
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i CONSUMERS POWER COMPANY
Midland Units 1 and 2j

' Docket No 50-329, 50-330

Letter Serial 20428 Dated January 10, 1983
I
!

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

i

CONSUMERS POWER COMPAhT3

By j
J Cook, Vice7 resident

Proj ts, Engineering and Construction

Sworn and subscribed before me this 1 day of buisp/,19f3
f f'

aztaa 0kwLhd
Notary Publiftf

Bay County, Michigan

My Commission Expires 3 - </- P 6i

.

6

.
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Construction Completion Program
Executive Summary

|
The Construction Completion Program has been formulated to provide guidance in

3 the planning and management of the design and quality activities necessary for
completion of the construction of the Midland Nuclear Cogeneration Plant.
Construction completi9n is defined in this Plan as carrying all systems to the
point they are turned over to Consumers Power Company for component checkout
and preoperational testing. The Construction Completion Program does not
include the Remedial Soils Program which is treated in separate interactions

,~

between Consumers Power Company and the Nuclear Regulatory Commission.
i
: Backaround
i
.

. j The Construction Completion Program was developed in response to a number of
management concerns that have been identified during the period preceding the
initiation of the Program. The Midland Project had been proceeding at a high

) level of activity as it approached completion. The final transition from area
construction to system completion, using punch lists, has been difficult for

: most nuclear projects. The Midland Project has not escaped these difficulties
| ! which have been compounded due to the congested space and the continuing
; numerous design changes, both generally attributable to the age of the

Project. These factors lead to the need for improved definition of work*

status, increased emphasis on overall Project objectives as well as continued
focus of construction and inspection resources on completion of systems for
short-term milestones and increased effort to complete engineering ahead of,

'
field installation.

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

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

Objectives

t

; The development of the Program has considered the Project's current status and
'

recent history and attempts to address the underlying or root causes of the
problems currently being experienced. In order to develop the Program the

i following overall objectives were established under three general headings.
,

The Program must:
,

Improve Project Information Status By:

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

i mil 282-3489b100
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j Bringing inspections up-to-date . verifying that rest quality issues
-

| have been or are being brought to resolution.
.

Maintaining a current status of work and quality inspections as the' -
,
'

: Project proceeds.

| Improve Implementation of the QA Program By:
,

l

Expanding and consolidating Consumers Power Company control of the-

.

; quality function.

| Improving the primary inspection process.-

Providing a uniform understanding of the quality requirements among all-

parties.

Assure Efficient and Orderly Conduct of the Project By:i
'

.

Establishing an organizational structure consistent with the remaining-
,

[ work.

Providing sufficient numbers of qualified personnel to carry out the-

; program.

Maintaining flexibility to modify the Plan as experience dictates.-

| Descriptioni

The Construction Completion Program entails a number of major changes in the( i

conduct of the final stages of the construction process and can be described,

in summary as a two phase process.

First, after certain necessary preparations, the safety-related systems and1

areas of the plant will be systematically reviewed. This first phase will be
; carried out on an area-by-area basis, but will be accomplished mainly by teams

organized with systems responsibility and a separate effort to verify the
completed work. The product from this phase of the program will be a clear
status of remaining installation work and a current inspection status which
provides " quality verification of the existing work. The teams organized to-
carry out-this first phase will continue to function in the second phase ~as
the responsible organizational units to the complete the work.

In order to achieve its complete set of objectives, the Program contains a
number of activities and elements -that support and are linked to the two major
phases described above. Tbe najor components of the Plan, which are discussed

i in more detail in the balance of this report, can be described as follows:
,

A significant reduction in the construction activity'in the safety-.

related portion of the plant, material removal and a general cleanup
will be carried out in preparation for installation and inspection

.) status assessment and quality verification activities.
L

'
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A review will be made of equipment status to assure that the proper. .

j lay-up precautions have been implemented to protect the equipment until
; the installation work is completed.

| The integration of the Bechtel QC function into the Midland Project.

d Quality Assurance Department (MPQAD) under Consumers Power Company
; management will be completed.*

i

. The Consumers Power Company is carrying out recertification program of
'

.

Bechtel QC inspectors, and a review of the inspection procedures to be.

utilized.

The system completion teams will be organized, staffed and trained.

i according to procedures developed to define the team's work process.
1

The systems completion teams will.1) accomplish installation and.

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

Quality verification of completed work will be carried out in parallel; .

with installation and inspection status activities of the system'

completion teams.

A series of management reviews will be carried out to carefully monitor.

the conduct of the Program and to revise the plan as appropriate.

Review and resolution will proceed on outstanding issues related either.

to QA program or QA program implementation as raised by the NRC or
third party overviews of the Project.

! Third party reviews will be undertaken to monitor Project performance.

and to carry out the NRC's requirements for independent design!

verification.
,

Schedule Status
i

The Program was initiated on December 2, 1982 by limiting certain ongoing
safety-related work and starting preparations for the phase-one work of status

| assessment and quality verification activities. Since the Program also has
incorporated a number of connitments made to the NRC during the past fewi

! months, activities'in support of these commitments such'as QC integration into,

NPQAD and the recertification of QC inspectors, had been initiated prior to
December.

Status and schedules for each element of the Plan are enumerated in the text.
|

In general, preparation for the Phase 1 activities are underway and willi

continue through January. A pilot team to develop the procedures and training,

;- requirements will be initiated during January. It is expected that the first
i

I

l
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areas to undergo Phase 1 status assessment will be defined and teams mobilized
,

! during March.1

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

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

The major areas of continuing safety-related work are NSSS construction as
i performed by B&W Construction Co, HVAC work under the Zack subcontract,' the

Remedial Soils Program and post-turnover punch list work released to Bechtel
construction by Consumers Power Company. The Zack work is currently limited,

; until a recently identified question on welder certification is resolved.

During the implementation of the Program in 1983, the NRC Resident Inspectors,

can use the Plan to monitor safety-related construction activities at the,

site. Since a substantial portion of the Plan directly relates to commitments
made to NRC management, Consumers Power Company intends to schedule periodic
reviews of Program status and progress with the NRC.

.

1

;

i
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l.0 INTRODUCTION

The Construction Completion Program has been formulated to provide guidance in
the planning and quality activities necessary for completion of the

; construction of the Midland Nuclear Cogeneration Plant. Construction

| completion is defined in this Plan as carrying all systems to the point they
1 are turned over to Consumers Power Company for component checkout and

preoperational testing. The Construction Completion Program does not include
the Remedial Soils Program which is treated in separate interactions between
Consumers Power Company and the Nuclear Regulatory Commission. The
Construction Completion Program will be referred to as the Program in this

; document which contains the Plan for Program development and implementation.

Background

The Construction Completion Program is being developed in response to a number.

of management concerns that have been identified during the period preceding
' the initiation of the Program. The Midland Project had been proceeding at a

high level of activity as it approached completion. The final transition from
area construction to system completion, using panch lists, has been difficult
for most nuclear projects. The Midland Project has not escaped these
difficulties which have been compounded due to the congested space and the
continuing numerous design changes, both generally attributable to the age of
the Project. These factors lead to the need for improved definition of work
status, increased emphasis on overall Project objectives as well as continued
focus of construction and inspection resources on completion of systems fori

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

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

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

Objectives

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

Improve Project Information Status By:

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

! -

,

P
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| Bringing inspections up-to-date and verifying that past quality issues-

; ! have been or are being brought to resolution.

I'

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

Project proceeds.i

Improve Implementation of the QA Program By:

Expanding and consolidating Consumers Power Company control of the-

quality function.

Improving the primary inspection process.-

f Providing a uniform understanding of the quality requirements among all-

1 parties.

!
'

Assure Efficient and Orderly Conduct of the Project By:

Establishing an organizational structure consistent with the remaining-

work.
1

Providing sufficient numbers of qualified personnel to carry out the-

Program.

Maintaining flexibility to modify the Plan as experience dictates.-

PI.AN CONTENTS

- The Program was initiated on December 2, 1982 by limiting on-going work on
! Q-systems to pre-defined tasks and preparing the major structures housing

,

i

{ Q-systems for an installation and inspection status assessment and
{ verification of completed work. The relationship of the major elements of

the Plan is shown in Figure 1-1. The sections of the Plan address the3

following major activity areas:

PREPARATION OF THE PLANT (Section 2.0)
'

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

QA/QC ORGANIZATION CHANGES (Section 3.0)-

A new QA organization that integrates the QA and QC functions under a
Consumers Power Company direct reporting relationship is being

i established. As a part of this transition, the Bechtel QC inspectors
are being recertified to increase confidence in the quality inspection
performance,

t-

h
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PROGRAM PLANNING (Section 4.0),

The overall Plan for the Program is being developed in two major
phases.

i The first phase includes:

A team organization assigned on the basis of systems is being: -

developed to determine present installation and inspection status..

The inspection status assessment includes performing inspections on
completed work to bring them up to date. A closely coordinated
effort involving the construction contractor and Consumers Power* ,

; Company (QA/QC,. testing and construction) will improve quality
j performance.i

i !
/ The quality verification of completed work will be based, in part,-

on a sampling technique using re-certified inspectors as described
,

i - in Section 3.0.-
,

i The second phase includes:
'

Following installation and inspection status ansessment the team-

| organization will retain responsibility for systems completion
'

work.

The QC inspection process of new work will be integrated with the-
.,

j
,

systems completion work to ensure adequate quality performance.

PROGRAM IMPIE. MENTATION (Section 5.0)
i !

| The first phase implementation of the Program will be initiated with a
j review of the process, procedures and team assignments that will be
j used. The plan for verification of completed work will be reviewed
i separately. The teams will conduct the installation and inspectioni

i status assessment; verification of completed and inspected work will
! proceed, as planned, in coordination with the team effort. Following
'

phase 1 completion of the first work segment, a management review of
.the plan effectiveness will be made.

In second phase Program implementation, the assigned team will plan
.

and schedule the remaining work needed for completion including QC
' inspections.>

.|
QUALITY PROGRAM REVIEW (Section 6.0)-

The adequacy.and completeness of the quality program will be reviewed
4 - on an ongoing basis, taking into consideration questions raised by NRC

inspections and findings by third party reviewers. The results of

i these reviews will^be considered as part of the management review that
' are a part of the Program implementation (Section 5).

I I
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THIRD PARTY REVIEWS (Section 7.0),

i

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

SYSTEM LAY-UP (Section 8.0),

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

CONTINUING WORK ACTIVITIES (Section 9.0)

. Work ou Q-Systems has been limited to specific activities. This'

limitatien permits important work to proceed while allowing building,
*

preparation for status assessment and verificatica activities.
;

'
SUMMARY1

Each section of this Plan presents detailed objectives, a description
of the activity involved, and a schedule for achieving major
milestones. The Program, however, is still in an evolutionary state'

and revisions to the Plan may be necessary as Consumers Power Company
gains experience in the implementation of Program elements.

|
|
i

:

,

i

,

I

i
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2.0 PREPARATION OF THE PLANT

2.1 Introduction;

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

i
2.2 Objective

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

2.3 Description

j The preparation activities minimize obstacles and interferences for
the Program activities. This is being accomplished through the

] following steps.

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

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

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

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

j The preparation for each area will be complete before initiating
3 further Program activity. The on going work describeo in Section 9

will continue as scheduled during the preparation.
!

2.4 Schedule Status

The preparation of the Plant began on Eecember 2, 1982. It will be
complete by January 31, 1983.

!

,

,
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i 3.0 _QA/QC ORGANIZATION CNANGES

3.1 Introduction'

* The Consumer Power Company's Midland Project Quality Assurance
j' Department (MPQAD) is being expanded to assume direct control of

Bechtel QC activities. The new organization and the plan for the*

| ! transition are described below. The transferred QC Inspectors will
'

be recertified as part of this transition.
,

3.2 Objectives
i
'

Establish New QA/QC Ornanization

} Establish an integrated organization which includes the transition;

I of Bechtel QC to MPQAD while accomplishing the following objectives:
I

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

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

I i
I 3. Use qualified personnel from existing QA and QC departments and

contractors to staff key positions throughout the integrated
organization.

.

Recertify QC Inspectors
1

| Ensure that those Quality Control inspection personnel transferring
|

3 to MPQAD from Bechtel will be trained and recertified in accordance
'

with MPQAD Procedure B-3M-1.
i

3.3 Description

Establish New QA/QC Orzanization

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

,

Features of the new organization include:

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

. activities) is provided at the level of the MPQAD Executive
Manager.

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

,

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

4. QA will continue to monitor the Quality Control inspection
process to insure that program i equirements are satisfactorily

j implemented.

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

6. ASME requirements imposed upon a contractor as N-Stamp holder
will remain with that contractor. MPQAD QA will monitor the4

; implementation of ASME requirements.

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

Recertify QC Inspectors

The training and recertification process for QC inspectors has been
: revised to include commitments made during the September 29, 1982

public meeting with the NRC. Those inspectors transferred from
Bechtel to MPQAD will be trained and examined in accordance with

i MPQAD Procedure B-3M-1. Upon satisfactory completion of the
training and examination requirements, inspection personnel will be
certified for the Project Quality Control Instruction (s) (PQCI(s))
they are to implement. Inspection personnel will be certified on a

; i schedule which supports ongoing work and system completion team
j activities.i

t

3.4 Schedule Status

Establish New Ormanization

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

| Transfer the Bechtel QC Organization to MPQAD. 1/17/83

Submit changes to Topical Reports and quality program manuals to;

1 NRC. 2/17/83,_

; Recertify QC Inspectors

|

Specify the revised training and examination 10/25/82,

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

1-

t Complete recertification 4/01/83

,

'

L
.
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FIGURE 3-1

MPQAD ORGANIZATION '

.

BECHTEL
~

MIDLAND PROJECT
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|, QUALITY ASSURANCE DEPT - - - - - -

SUPPORT
EXECUTIVE MANAGER ,

,

ASME |-

,

I L

I'

QUALITY ASSURANCE
|MANAGER

(OFFSITE) |
,

< ,

I

I

I

i4

!.SITE SITE
ADMINISTRATIOA HVAC QA/QC SOILS QA/QC

& TRAINING SUPERINTENDENT SUPERINTENDENT SUPERINTENDENT SUPERINTENDENT-

I
:

I
:

; I

I
: -

|
. ' NOTE: THIS CHART IS INTENDED TO INDICATE i*

7

ONLY TE INTEGRATION OF THE
CIVIL ELECTRICAL PIPE / MECH / WELD ;'

BECHTEL QC FUNCTION.
QC QC (ASME) QC -

'

!

_ ________



. _ . -. . . - . -.. . - _ . -- - .. - - - -

.,
.

. - * . -

. ,

8

1

4.0 PROGRAM PLANNING

4.1 Introduction
I

i'

The detailed planning for the major portion of the Construction '
,

t Completion Program is described in this section.

Planning in support of Phase I consists of the activities to set up
a team organization to assess the installation and inspection status

; of Q-systems within major structures (Section 4.2) and to verify the
adequacy of completed inspection effort (Section 4.3).

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

| requirements with continuing systems completion work will be
| developed (Section 4.5).
!

4.2 Team Ormanization (Phase 1)

4.2.1 Introduction

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

4.2.2 .0bjective

1. Establish and implement a team organization ready to
! inspect and assess systems for installation and

inspection status.
'

.

*

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

assessment.

! 3. Provide training to ensure required inspection and.

', ' installation status assessment activities are
satisfactorily performed.

4.2.3 Description
4

1. The team organization structure will vary depending upon,
'

the assigned scope of work. The organization will
| consist of a team supervisor and personnel as appropriate(

>

from field engineering, planning, craft supervision,i

project engineering, MPQAD'and Consumers Power Company
Site Management Office. The team may be augmented by
procurement personnel, subcontract coordinators and
turnover coordinators.

i

Teams will be assigned a specific scope of work and held*

accountable for status assessment and overa11' completion,

| i within this scope. The scope includes the requirements
i

i
mil 282-4106d-66-102-

4

- w. e y 4 . - --e,. -. e,w-+++_w. - +. L

.s-~ , ,e~-s , , - - , ,,, e - ,,et.- .-- w - ~ s. - w- ,,-w-w 'a
, a +- --,-we , ,--



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

j-. .

i*
.

9 )
l
,

8 - to develop a viable working schedule and insure early
identification and resolution of problem areas. Project
processes and procedures will be reviewed and modified to
incorporate the team organization. The team MPQAD

| representative is responsible for providing the QA/QC
i support for the team. He receives scheduling direction

from the Team Supervisor and technical direction froe
NPQAD. For his team's work, he analyzes the quality;

requirements and plans the QC activities to integrate
'

them with the team effort. He assures the necessary,

; PQCI's and certified inspection personnel are available
i for performing the inspections. He maintains cognizance

i of the quality status of the verification activities.,

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

A pilot team or teams will be utilized to develop and,
,

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

! Team members will be physically located together to the
extent practicable to improve connunication, status,

assessment, probles identification and problem
resolution.

,

i
'

| 2. Training for inspection and installation status
i

assessment will be provided to team members. It will
include responsibilities, reporting functions,

*

; indoctrination of project processes and procedures and
d familiarization with the project quality program to

ensure effective implementation.

3. A separate organization of design engineers (presently
existing) will coordinate spatial interaction, review and

|, examination with the activities of these teams.-

!

4.2.4 Schedule Status

. Designate pilot team. 1/21/83.

Complete grouping of systems for assignment 2/28/83.

to teams.

Complete assignment of tese supervisors and 3/31/83.

' members to designated systems.-

. !
L ?
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4.3 Quality Verification (Phase 1)

!

4.3.1 Introduction '

,

I The verification program is the activity undertaken to,

determine, using a variety of methods, that the inspections'

j performed on completed work were done correctly.

4.3.2 Objectivesi

The o'bjectives of the verification program are to:,

NviewexistingPQC1'sandreviseasnecessarytoassure.
,

; thats

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

identified for verification.,

b. Accept / reject criteria are clearly identified,

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

d. Requisite skill levels are required per ANSI N45.2.6'

i or SNT-TC-1A.

Develop and implement verification inspection plan for;, .

completed work which considers:

3 a. Re-inspection of accessible items.

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

c. Sampling techniques using national standards.
I.

4.3.3 Description

PQCI's will be revised as necessary to meet the objectives in
Section 4.3.2. Verification of the quality of accessible
completed contruction, which has been previously inspected

| will be performed by use of sampling plans based on
MIL-S-105D (1963) or other acceptable methods. Attributes!

>

i determined to be inaccessible for direct re-inspection due to
embedment or the status of coupleted construction or
installation (eg, weld preparation of completed welds,
reinforcement in placed concrete, installed anchor bolts,
etc) will be verified as appropriate, by examination of,

( records.

mil 282-4106d-66-102
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4.3.4 Schedule Status<

Complete review and revision of PQCI's. (Date to be, .

detemined. )
| 4' .

i Establish verification inspection plan for completed.

{ work. (Date to be determined.)s

i
-4.4 Systes Completion Plannina (Phase @

\
4.4.1 Introduct. ion

Establish the processes for system completion, prepare
3 procedures and expand training to.gover systems completion

,*
< work. y' '

4.4'.2 Objective t t

The objectives of the systems completion planning are as
'! follows: n-, ., s

'

M' , .

'
m ,

. Establish processes and interfpces for system completion.,. .
ts - s, _ s

'

Prepare procedures defining tasks of each system..
3

completico teso. t
s s.

\ j Ns Q
\ Train team members by expaading upon t raining received'

.

,p , , previously for inspection andsstatus assessment.} _
4 i i \ *

,

s
N Establish scheduling methods to be'used duting system'

.

"
! completion activities.' % w.

t
., s

; 4.4.3 Description x 'y
,

, g,

| The team organizat(on (developed in Sectiod 4.2) and the.s
" processes and procedures will be extended to accomplish the

systems completion work. : . ,,-

N
Training will be' conducted to assure tfwt supervisors.

understandtheteamobjectivesandth($ role. Esyhasise- $
will be placed.on. completion of oil wo,rk-jn accordance~ ~%*, with the detriga requirements, tbIr\:bange' control processq

used when the d!QJn sh.et be addified, acd changes to thes
s

- establisbep team presesses and procedures. , g .

l \t .s ,;; y
- -

4.4.4 Schedule Statsa' \,'
%,

t <

M; s. Comp 1 N preparation for systems completion work.'

, , . ,

't-/" (Date to ~ determined.)"
.

,' -i k %* ..p**

f) s {
g

'

\s '.,
- '

|
M p .-.

,

! 4 ,\ ' s ~ /.
, ,

! 5 \3
"' '
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4.5 QA/QC Systems Completion Plannina (Phase 2)
4

4.5.1 Introdcttion'

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

j 4.5.2 Objectives

~

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

! . 4.5.3 Description
i

! The QC in-process inspection program will be directly
' coordinated with future installation schedules to insure that

! inspection points, identified by MPQAD QA in the PQCI's, are
8 integrated with the installation schedule. The identifi-

cation of applicable PQCI's and required inspection points
' will be used by systen completion teams to insure that QC

inspections are adequat6.y scheduled into the process. The
system completion teas quality representative will be;

,

responsible for providing the link between the system
completion team and NPQAD to insure that quality requirements,

are satisfied.,

. j PQCI's will ha reviewed, and modified as necessary, to insurt
! that proper attributes are being inspected, that inspection

plans are clear and concise, that inspection points are'
specifically scheduled with installation activities and that,'
inspection results are proparly documented. MPQAD QA will be

! responsible for the PQCI review activity and will obtain
assistance, as required, from other project functions, such

~

,

as Project Engineering and Quality Control. Revised PQCI's
will be used to conduct inspection of future installation
activities.

'

4.5.4 Schedule Status<

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

.

)

I

)

l
4

'i
t
i

mi1282-4106d-64-102
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5.0 PROGRAM IMPLEMENTATION.

|
*

5.1 Introduction

The implementation of the Phase 1 Construction Completion Program
: activities will be initiated after a management review of the

overall process insures that Project performance and quality
objectives have been addressed. The Phase I work will then be
carried out by the various teams in accordance with the procedures
described in the preceding sections. The installation and
inspection status assessment of a system or partial system will be
followed by a review of results by MPQAD and a second management
review before initiating the Phase 2 systems completion work. The,

Phase 2 work will then be initiated on that system or partial
system.

5.2 Objectives

t
; The objectives to be met are:
'

.
!

Establish the present installation completion and quality
|

.

status.
.

' Integrate the construction and quality activities for all.

remaining work.,

Improve performance in demonstrated conformance to quality goals.

] in all system completion work.

5.3 Description

,' Management Reviews
14

1

4

l Project management will conduct formal review of the plans for
implementation activities prior to initiation of team activities for

} the Phase I work. These reviews will ensure that identified project'

management and quality issues have been adequately addressed by
specific actions and that Program objectives are met. The revic es
will cover the process for both 1) the. verification of completed
inspection activity and 2) the installation and inspection status
activity.

.

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

; management prior to initiation of. additional systems completion
segments. Reports will be made to Project management at regularly
scheduled meetings.

e-
t

|-

J
.

'

! L mil 232-4106e-66-102
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Phase 1 Implementation

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

j Evaluate Phase 1 Results

| MPQAD will review the statua assessment results to determine if any
i programmatic or implementation changes must be made. Verification

scope will be adjusted, as necessary, based on evaluation results.
Also, the evaluation will check for reportability to the NRC (as

' required by 10 CFR 50.55(e)) and Part 21.

. Phase 2 Implementation
I

This activity starts systems completion for turnover. Work will bee

scheduled as installation and inspection status assessments are
completed and reviewed. Correction of identified problems will be
given priority over initiation of new work, as appropriate, and the
system completion teams will schedule their work based on these
priorities. '

5.4 Schedule Status
J

Complete Manegement review and initiate implementation of plan.

for verification of completed inspections. (Date to be
determined.)

Complete Management review and initiate implementation of plan.

for status assessment. (Date to be determined.)

i Complete Management review of initial installation and.

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

i

i

|
|

|,

|

mil 282-4106e-66-102,
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6.0 QUALITY PROGRAM REVIEWi

6.1 Introduction

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

6.2 Objective

Address issues raised by internal audits, NRC inspections and third
party assessments. Program chacges, if needed, will be evaluated

; and, as findings are processed, will be factored into the Project
i work.
i

6.3 Description
'

;

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

The recent inspection of the diesel generator building has raised
several issues of programmatic concern. These are in the areas of
material traceability, design control process, Q-system related
requirements, document control and receipt inspection. Proj ect
management has directed that MPQAD provide an expeditious evaluation

j of these issues to be considered as part of the management review
} prior to initiation of Phase 2. Once the NRC inspection report is
j' received and specified items are identified, these items will be

addressed and resolved through the normal process of closing the
i inspection findings. Any corrective action or program changes will

be implemented as appropriate in Project work on a schedule provided
in the inspection report response.

The Project will also receive, from time to time, findings from
third party assessments (Section 7). These findings or

' recommendations may also result in program podification or
i : adjustments. Corrective action taken by the Project will-be

implemented on a schedule stated in the response to these findings.

,

e

'
! mil 282-4106f-66-102
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| 7.0 THIRD PARTY REVIEWS:

!
j 7.1 Introduction j

This section describes third party evaluations and reviews that have
~,

been performed and are planned to assess the effectiveness of design
. and construction activity implementation. Third party reviews being
! conducted as part of the Remedial Soils Program are not included in

this activity.,

;

7.2 Objectives

To assist in improving Project implementation and assessment of
! Midland design and construction adequacy, consultants will be

utilized in order to:
'

;

i Achieve a broad snapshot of current Project practices and*

| performance in relation to a national program.
; -

*

Provide continuous monitoring and feedback to Management of
Project performance.

* Identify any activities or organizational elements needing
improvement.

,

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

! 7.3 Description
i

{ The use of consultants to overview Project design and construction
, activities with particular emphasis on construction is part of the
? effort to improve the Project's implementation of the quality

program. Specifically, the plan overview employs the use of
consultants for three separate functions: (1) To carry _out a self-
initiated evaluation (SIE) of the entire Project under the INPO
Phase I program, (2) to utilize a third party overview of ongoing
site construction activities to provide monitoring of the degree of
implementation success achieved under the new program and (3) to
conduct a third party Independent Design Verification (IDV) Program.

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

The evaluation was performed by a team of 17 consultants
familiar with the INPO criteria and evaluation methodology.
Over a period of a month they interviewed Project personnel at:

' various locations and observed work in progress. The initial-
|

results of their evaluation have been presented to the Company

[ ' mil 282-41061-66-102.
,I

L
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| and a Project response to each finding will be prepared and
! included as part of the evaluation report to be submitted first

| to INPO and then to the NRC Region III Administrator, together
'
; with the INPO overview.

2. A third-party installation implementation overview is being
undertaken using, as a model, the program developed specifically
for the underpinning portion of the soils remedial work. The' - -

! overview will be initiated by retaining an independent firm,
having considerable experience and depth of personnel in thei

i nuclear construction field. The consultant's overview team will
be located at the Midland Plant site and will observe the work
activities being conducted in accordance with this Plan on
safety-related systems. The overview will continue for a period
of six months, after which the Project's cumulative performance
will be evaluated. Based on the overview team's findings, a

i determination will be made by the Company's top management on
| what modification, if any, should be made to the consultant's
j scope of work. Findings identified by the installation overview

team will be made available to the NRC in accordance with the-

procedures established for the conduct of independent
verification programs.

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

Tera Corporation.

;

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

; The Unit 2 Auxiliary Feedwater System (AFW) plus another system
to be selected with NRC concurrence, will be reviewed to fulfill'

the requirements of the IDV.

i

1

j mi1282-41061-66-102
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7.4 Status / Schedule

! 1. INPO Construction Project Evaluation
1

Select consultant and conduct Complete
'

evaluation

j Submit report to INPO Jan 20, 1983

2. Independent Construction Overview

Define scope
.

Dec 30, 1982
; Select consultant Jan 31, 1983

Mobilize assessment team (Date to be determined)

j Receive assessment team (Date to be determined)
' report

3. IDV

Select 2 Systems
.AFW System Complete
.0btain NRC concurrence (Date to de determined)
for second system.

Complete Evaluation (Date to be determined)

!

'i '

i
t

i

l

i

!.

I
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8.0 SYSTEM LAYUP,

8.1 Introduction

Perform system lay-up activities to protect plant equipment.
|

| 8.2 Objectives
i

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

; 8.3 Description
|

Procedures and instructions are provided in the Testing Program.
Manual to protect equipment during the on-going installation and
test work. These will be extended to cover special considerations

j associated with the Program implementation. Both the pre- and post-
turnover periods are covered. System and component integrity is
ensured through existing programs and implementation of control and
verification procedures. '

In summary, these procedures and instructions require: Test
Engineers to complete walkdowns of Q-Systems (in the auxiliary,;

diesel generator and containment buildings and the service water
pump structure), paying particular attention to systems / components

j that are open to the atmosphere (eg open ended pipes, open tanks,
missing spools, disconnected instrument lines, etc). Systems that
have been hydrotested but are not currently in controlled layup
require action to place the system in layup. Layup will vary from
system to system but in general will consist of air blowing to

..
remove moisture and closing the system from the atmosphere.

8.4 Schedule / Status
I

! Start extended layup activities 1/15/83.

i

Issue walk down schedules 1/15/83.

'

Complete the layup preparation walkdown . 2/28/83.

.

:

:

!

t

!
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9.0 CONTINUING WORK ACTIVITIES
i

! 9.1 Introduction
!

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

9.2 Objectives

Maintain installation and support effort on work that will.

alleviate work interference in congested p rtions of the plant
and facilitate completion and protectir: aquipment on systems

: turned over to Consumers Power Company.
1

! Meet previous NRC commitments on activities which do not impede.

the execution of the Program.>

Provide design support for orderly system completion work and.

resolution of identified issues -

Establish a management control to initiate additional specified.

work that can proceed outside of the systems completion
activities

9.3 Description

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

These are:
I
i 1. NSSS Installation of systems and components being carried out by

B&W Construction Company.

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

3. Post system turnover work, which is under the direct control of
Consumers Power Company, will be released as appropriate using
established work authorization procedures.a

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

5. Remedial Soils work which is proceeding as authorized by NRC.

i

mil 282-4106h-66-102
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* 6. Design engineering which will continue for the Midland Plant as,

*

will engineering support of other project activites.

( Additional activities related to the systems completion effort, may
' be initiated, as appropriate, to support orderly completion of the,

overall Project. Any activities in this category that are initiated'

prior to release of an area for systems completion work will be
reviewed with the NRC Resident Inspector before initiation.

| 9.4 Status Schedule

These activities are proceeding with schedules that are independent
of this Plan.

1

l'

-!
l

,

i.
-

i

t

i

,

.
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January 11, 1983

NOTICE OF SIGNIFICANT LICENSEE MEETING
!

Name of Licensee: Consumers Power Company

Name of Facility: Midland Nuclear Power Plant Units 1 and 2

Docket No.: 50-329; 50-330
,

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

j Location of Meeting: Quality Inn

3 Meeting Room E
: 1815 South Saginaw Rd.

Midland, MI

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

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

OIE Headquarters Attendees:
James H. Sniezek, Deputy Director, Office

of Inspection and Enforcement
Others as designated by OIE

NRR Attendees:
D. Eisenhut, Director, Division of
Licensing

Others as designated by OIE

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

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

|'
|~ Time will be scheduled to answer questions from members of the

public at the conclusion of the NRC/ licensee meeting.

Distribution:
See attached list
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: Distribution:

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

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

J. Axelrad Director, Enforcement Staff
J. P. Murray, Jr. , Director, Rulemaking and Enforcement Division, ELD
R. Hernan, LPM, NRR

,

E. L. Adensam, Chief, LB4, NRR
T. Novak, Assistant Director for Licensing, Division of Licensing

a R. A. Purple, Deputy. Director, Division of Licensing, NRR,
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