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February 23, 1979
.
Ivan W. Smith, Esq. Mr. Lester Kornblith, Jr.

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

Dr. Frederick P. Cowan A
6152 N. Verde Trail AL
Apt. B-125 "o
Boca Raton, Florida 33433 —
-
Re: Consumers Power Company LZ
(Midland Plant, Units 1 and 23

ket Nos. 5C-1329 0-330

Gentlemen:
Enclosed are two §50.55(e) reports, not included with the

enclosures to my ietter of February 19, 1979, which have been sub-
mitted by Consumers Power Company to the Nuclear Regulatory Commission.

Very truly yours,

. k. F .‘1'»
AT S\ D S

Martha E. Gibbs

630“495

MEG bc
cec: Service List w/enclosures
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- / cc“’:"ﬁv Semior Vice Mendent

Goaneral Oftices 1945 Wert Parnail Roed, Jeckson, Michigan 40201 + (517) 788 045

Jenwssy 5, 1979
Hove=1-79

Mr J G Keppler, Regional Director
office of Inspection and Enforcesent
Us Lusleor Regulatery Cemzission
Kegion 111

15 Kaosevelt Posd

Glen Bliyn, IL €OL37

MIDLALD IUCIZAR PLAT -

Wiz 10 1, LOSKERD 10 50-329
UiI? 10 2, DOCIET 10 59-330
GLoeIseT OF DIESZL GEITIATCR FOUIDATICNS AID SUTLDILIS

Reference: S M Hewell letters to J G Keppler; pddlend Nuclear Plant;
Unit Nc 1, Dechket MNo $0-322; Uail iio 2, Docket No $0-339;
Settlement of Diesel Generator Feundsticus end Building;

a) Serisl Hove-183-78; duted Septemder 29, 1978
b) Serial licve-232-78; dated isvezher T, 1970
e) Serial llovc-RZT-?G; dsted Decezber 21, 1978

This letter, ae vere the referenced letters, {s on interim 50.55(e) report
on the settlezeant of the diese’l generator foundaticns and building.

rnl:wro 1 provides the status of the actions being taken to resolve the
provies.

Faelosure 2 provides scme typegraphical corrections ard clarification to
En~lozure 1.

Another report, either interim or final, will be sert on or before February 3,

190,
— e P v
%Lv\."o‘s—-— C_D Qsilf“\—u-"c'&”
J

Enclosure 1: MCAR 24, Settleszent of the Diesel Generotor foundotions and
Building, Interio Report /3, deted December 27, 1918

Enelosure 2: Erroto ond Clarificotion for MCAR 24, Interim Report 3

Att: Mr Joln G Davis, Acting Director, Usire (15)

pirector, Office of Muncgemant

€C: Director, Office of Inspec*ion & Enforcement J) t
'b
Informetion wri Progrea control, USHAC (1) i



' Howe-1-78

Bechtel Associates Professional.Corporation

777 East Exsennower Parkway : il
Ann ArDor, Micrigan e .._‘\
wassmess PO Bon 1000, A Ardor, Michgan 48106 ' Py
';o_'
:\ i T B .';
Poge 1 6+ ot LS

SUBJECT: MCAR £24 (lssued 9/7/78) o
Settlezent of the dicsel generat tions and bulldin
INTERIM REPORT #3
_ DATE: Deceszber 27, 1978
PROJECT: Consuzers Pewer Company

Midland Plant Units 1 & 2
Bechtel Job 7220

]g;;gggezton

This report is subzitted to advise of the interis status of the project's
sctions relating to the sestlezent of the diescl generator foundations
and building as described in MCAR §24 and NCR 1482.

Descripticn of Daficiency

The general foundatien aad tuilding settlczents (taken Decezber 6, 1978)
are shown in Figures 1 through 4 ( ttached).

Background Inferzision
.

The Category 1 structures on the plant site are shown in Figure $ (astaclel).
Figure SA indicates the plant structures wvhich are Category Il.

The plant f111 was placed frea 1975 to 1977, Seismic Category 1 structures
placed on the plunt €111 sciude the dicsel gencrator building, the
underground diesel oil tanmis, sorated <ater storage tamks and dasin, a
portion of the service water pusp structure, sarvice water valve pits

and the associated piping for each of the abeve systess. The arranganent
of the diesel generator buildirg is shown in Figure 6 (attached).

The settlezent of Categsry 1 structires observed teo date ar2 as follows:

1)  Reactor buildings - varies fro= 1/4 to 5/8 ineh

2)  Auxiliary building = approxisately 3/8 tndw

3) Service water pusp structure = varies from 0 to 1/4 inch
4) Service water valve piis = approximately 1/4 ineh

§) Borated water storage tanks - approximately 1/4 inch

6) Diesel generator buildiug = 3=3/4 inches maxisum

7) Diesel generator pedestal = &-1/4 inches waxizum
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MCAR £24 INTERIM REPORT 3
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It is apparant that the structures on original soil show no settlement
problen. These settlezent values are consistea: with the values ia FSAR

Figure 2.5-14A.

Soil Exploraticn

After the excessive settle=ent of the diesel generator building was
observed, subsuriace studies were conducted in the main plant arca by
Bechtel to provide imlormatien to be used for detaerzining any required
remedial measures. There ere 29 borings, 14 dutch cenc penetraticns,

and 1 test pit which were zade in the diesel generatcer building. Boriug,
duteh ceae pemetvaticn, and the test pit locations in the plan: area are
shown i Figure 7. Figure 8 chows the locations of those in the diesel
generator building area.

Split spoon, Sheldy tube, and Osterberg tude sarples were takea frea the
borings and sent to the Goldbc:g-totno-Du:niclitf & Associates laboratory
for testing. 3Sag sa-ples were takea fro= the test pit. Aa undl surbed
sazple was taken froz the pit in the diesel gemerator building. In=-
ploce density test was sade in the test pit by Goldbcrg-Zciao-Dunzicli!!
& Associates.

Laboratory tests zade toO date have been conmcentrated on sa=ples taken
from the éiesel genmerator building area with some tests =ade in other

. areas of the plant, Laboratory tests perforzed include:

s. Soil classification tests (e.g., Atterberg lizmits and gradaticn
analyses)

b. Shear strenzth preperty tests consisting cf torvane streagth,
unconfined compression strengch, and unconsalidated undrained

griaxial streagth tests, aleng wish unit weight and roisture
content

e. Tests male to evaluate consolidition propartics of the £411 by
econducting one-dirmcnsienal soncolidation tests, specific
gravity tests, and tests to evaluate the effcers of saturaticn

d. Mineralopy tests mile to evaluate the swelling potential of
the 111 uaterial dnsluding caticn exchange gepacity aad x-ray
diffracticn tests

e. Cozpaction tests to evaluate the percest corpaction of f111
materials

Results from these Lests are belng evaluated.

- —
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Corrective Action

The following alternative plans have been considered by project enginaer-
ing:
1) No corrective action required

2) YModify the present sirip foundations for the walls to a continudus
mat foundation for the entire builling.

3) Preload and comsolidate the soil under the building.
4) Cozbine Item=s 2 and 3 above.

$) Underpin the building to trans=it loads directly to the original
soil layer.

6) Rezove and replace the building and £411 material.

DPr. R. Peck of Albuguergue, New Mexico, and Dr. A. Mendron, Jr. of the
University of lilineis have been retained by T ~-"2l as soil consultants.
Mr. John Dunnicliff of GoldLerg-Zoime-Duanic Associates has baen
retained as our instrurentation consvltans. i. Wocds of the University
of Michizan has beea retained to interpret che results of the dutch cone
penetration data. These evaluations are under way and will be addressed

in sudbscguent reporis.

Our scil censultants have indicated the £411 is settling under its own
weight. They advise us that there are cnly two suitable opticns at thic

tize:
1) PRe=ove and replace the building and fill watevial

2) Prelead and consolidate tl.e soil under the building

0f these corrective action nlans, Dr. Pock and Lur. Hendron have recommernded
prelosding and ccusalidating the seil uider the building. 7This wilil

allov the settlemcnt of the bullding and underground utilitlies to tane
place before plant operation.

Modification of the foundation and underpinning the building were disziceud
as possible solutions because the resicual settlement of the utilitics
during the operation of the plant would not be mintaizel.
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The preload cption was seleccted because of the soil consultants' (Dr. Peck
and Dr. Hendron) recommendations for corrective action. In order toO
paxinize the prelcad and minimize the schedule icpact, comstruction of

the diesel gencrator building is being continued. :

The exact azount cf prelcad and the consolidation duration are difficule
to determine. To assis:t in the deterninaticn of the necessary azount
and duration of the prelead, a systea of iastruseatation is deing placed
to record the soil moverent and the pore water pressure during preload.
The instruczentatica consists of piezoxzcters, settle=eat platforms, and
Borros anchers at selected lecations and elevations within and around
the diesel generator building. Control instruczentation was installed in
the arca not affezted by the preload. The additional settlecent cannot
be accurately predicted at this tice.

Activities Comnleted Since Previous Rezo=t

The following activities were cozpleted since the last isterino report
dated Fovezber 3, 1578:

1) 1Isolating Duct banks

The extent of the centact between the structure and the duct banks
vas esplored. 1t was deternined that the .uct banks were restraining
the diesel generator building from settling independently. Hence,

it vas decided to free the bullding from the duct bhank restraini.

The structure and utilities were closely monitored during the
release of this restraint. 10 distress to date has been notad in
the utilities due to the settlaezent.

There were gaps in the order of 1-1/2 inch between the mud =at and
the feotinzs in the northeast area of the building. Thcse gaps
vere reluced to 3/4 inch or less when the duct banks were 4colatec
from the buildinp. Tuerefore, there will bte no grout placed betwien
the underside of the footing and the =ud mat prior to preload.

end

To ensure the f{ree ovezent, 3 mini=us of 2 inches of Ethafeaz
will be placed around the duct bank and the excavated area {illed
wvith lean concrete prior to preloading.
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2) Meeting at Midland Jobsite

with the NRC, Consuzers

A meeting was held on Decenber 4, 1978,
The purpose of the

Power Co-pany, and Sechtel representatives.
geeting was to inforz the NRC of the current

generator builling settlement.

3) Soil Instruzeatation

The inscallatica of the {nstruzeatation described under
has been ce=pleted.

Activities in Prozress

The activities in progress {nclude the fellcwing:

The foundatica data survey progras is out
2.5.4.13.2. Thnis progras provides for su
at 60-cay intervals gnsil the end of construstion.
4s gathered at 90-day {atervals for
At the end of this peried, the survey data will
appropriate survey interva
perfor=ance.

1)

This foundation data survey progra=
additisnal seztleozent peints énd so

The scttlcment pe
additicnal points are for structures located on

The data survey is presently being conduct
the following intervals:

the plant £411.

a) Dicsel generator building at 7 days
b) Remaining structures on plaas £411 at 14 days

¢) Main structures at 60 days = no ¢

Utility Monitering

There are utilities passing n
brilding as shown in Figures 9 and
Catepory I. These utilities arc being

szasus of the diesel

"Corrective Action”

14ned in FSAR Subsecticn
rvey data to be gathared
The survay cata
the first year of operatien.

be revicwed and an

1 prograz develcped, based on building

was been expanded to provice
-e shortened survey inservals.
ints have beea increased frea 69 to 160. These

ecd on the structures at

hange fre= previous irterval

car and under the diesel gemerator
10, some of which are Selsnic
evaluated based upon thelr
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3)

&)

relationship to-plant safety, plant operation, and geozetric sensi-
tivity to settlezent. The integrity of these utilities will be
verified by monitoring represcntative lines. The ronitoring will
{nclude visual examinatics for damage and povezent, pressure tests,
and continuiry tesic as indicated in Figure 11.

The utilitiecs which have beea selected for profile conitoring are a
cordensate line and a service water iine. See Figure 11 for the
location of the lines.

Monitoring Cracks in the Diesel Generator Euilding Wall

The existing cracks in the diesel generator building are being

papped to assist in the evaluaticn cf the structure after preloading.
Som. of the cracks have clcsed after the four duct banks were
released. Strain gages will be placed at selected crack locations
for zonitoring during preload.

N2C Inspection Report

The following items addressed in %RC Inspection Reports 50-339/78-12
and 50-330/78-12 dated Novesber 14, 1978, are being investigatcd

by project enginecering:

a. FSAR Tables 2.5-14, anad 2.5-9 and 2.5-10 conflict with the
£i11 material descripzion in Drawings c-109, Rev 2 and C-117,

Rev 6.

b. FSAR Table 2.5-21 and Subsecticn 2.5.4.5.3 conflict with
Specification C-210 and Quality Control Instructions C-102
regarding required nusber of passes for compactica.

e. FSAR Subsection 3.8.5.5 - Ixpected settlczent

¢. Conflict betwecen FEAR Fipure 2.5-47 and project Drawing Cc-1C01,
Rev 5 regarding foundaticn elevacicn.

e. Conflict in Specification €210 regarding compactive effort and
test method
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5)

£, Conflict between consultants' recommendation and Specification
C-210 regarding lift thickness and compacticon requiremexnts

g. +2% tolerance in moisture content per=itted in Specificaticn
C-210 and whethcr the =aterial that vas placed related to the
selected proctor

%. Cracks in the diecel gencerator building structure
4. MRC Questzion 362.2, Subsection 2.5.8:.5.1

Dircct Cffect of Surcharge

The diresz:z effcct of the surcharge Is being investigated as {infor=a-
tion becorzs available. This will e addrassed in detail in schse-

quent repoIis.

Future Activities

The activities planned for the future include the following:

1)

2)

Surcharge Cperation

The consul:zants, Dr. R.3. Peck and Dr. A.J. Hendron, have recc==cnced
the preloading of the 2iesel generator bullding area to consolidate

the underlving =aterial. 1Ir is estimated that betweea 15 and 20
feet will b2 utilizes The preload berz will extend 20 feet =inimum

fro= the exterior of the bualéing as showu in the referenced Figure 13

(attached). The prelozd ber= betwecn the diesel gencrator a=d
turbine buildings will be detailed in future Teports.

The following preparztions are being sade to prepare for the preload:

a) FTreeze protection 4in the fora of adout 2 to 3 feect of sand is
being placed on the present grade in the areas to be surcharged.

b) Because of the close proximity of the diesel generator and the
turbine buildings, additional details are being developed to
strencthien the turbine building wall for the surcharge lcad in

this arca.
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c)

INTERIM REPORT 3

The clevation of the water table is izportant {a cnsuring
optizus use of the preload. The water table in the ares of
the diesel generator building is iniluenced by the wvater
elevation of the cooling pond. The cooling pond will be
£11led concurreatly with the placing of the gurcharge. The
soil consultants have concurred to start £4114ng the ccoling

pond as soon as possidble.

3) Aaalysis of Structures

Analyses will e perforsed as required to 2valuate the effects on
the structures.

Schedule Iopact

The i=pact of the diesel generator building settlezent problen en the
schedule will be discussed in subsequent reporis.

RB/js
12/11/13

Submitted by: /;’4‘:/.‘7/%. // .4/:,;"
o PR
Re fewed byn Y B \/
L4
e =;; :4:;:2‘1
Approved by: & g_.’ W:

7
Concurrence by: .Aff, A/GLA>£L4/«,24__p
7

BECUTEL ASSOCIATES PROF;SSIOKAL CSRPORZICY
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ERRATA AYD CLARIFICATICT FOR MTAR 2L, DTEADY XSPOTT 42

= Page 2, Line 3:
FSAR Figure 2.5-1%A should read FSAR Table 2.5-1%A

- Pege 6, Paragregh &) b.:

C-102 should reed C-1.02

- Figure &:
Poring labeled D should not be on this Figure.
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