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

U 19ER

Docket Nos.: 50-329/330

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

SUBJECT: SUMMARY OF THE MAY 23, 1980 MEETING ON PRESERVICE FAILURE OF
THREE REACTOR VESSEL HOLD-DOWN STUDS

On May 23, 1980 the NRC staff and its consultants met in Sethesda, Maryland
with representa*ives from Consumers Power Company (the applicant), Bechtel,
Babcock & Wilcox (B&W) and Telecdyne to review three reactor vesse! holddown
studs which have failed durin: preservice at the Midland Plant, Unit 1.

This meeting follows an earl .~ meeting on May 2, 1980 with the NRC's Office
of Inspection and Enforcement (IZE) in which [&E noted that any remedial
actions whereby the studs would not be used in their original irtended de-
sign would have to be reviewed by NPR, Meeting attendees are listed in
Enclosure 1. Enclosure 2 is the meeting agenda.

8ackground

The holddown design for the Midland reactor vessels is shown on Slides 1,
2 and 3 of Enclosure 3. Further detail is shown on FSAR Figure 3.8-30.

The design utilizes 96 anchor studs, each 7 feet 4 inches long and 2 1/2
inches in diametar, embedded vertically in the reinforced concrete reactor
vessel pedestal and arranged in two concentric rows of 48 studs each. All
studs were purchased by Bechtel to a modified version of ASTM-A354-66,
Grade BD standards under Bechtel Specification 7220-C-223(Q), Rev. 3. The
modification was a waiver of the maximum diameter allowed in the 1966 ver-
sion for Grade BD bolts. The studs for Midland Unit 1 are nominally

AISI 4140 and 4145, while the studs for Unit 2 are all nominally AISI 4340.
Stud failure has occurred in Unit 1 only. The Unit 1 failed studs were
purchased from Mississippi Valley Structural Steel of St. Louis, Missouri
and fabricated by Southern Bolt and Fastener of Shreveport, Louisiana. The
stud material originated from Sethlehem Steel and the studs were heat
treated by J. W. Rex of Lansdale, Pennsylvania.

The studs were received on site by Bechtel in early 1976, embedded in Unit 1
concrete by Bechtel in April 1977, and tensioned by B&W on July 26, 979
with a 3iac anchor bolt tensioner. Each stud was pre’oaded to an in-tial
nominal stress of 75 ksi in the unthreaded region (A=4.0 scyare inches)
before relaxation losses are taken into account. It was intended to obtain
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2 final Pretension of 55 ksi, The inftiar Prestress force should have beep
Calcyulateq on the basis of the effective tensile area (A=4, SQuare Tnches)
of the threadeqd region. This errop "esulted ip 2 highep than planned Jre-

load, 92 ksi, The allowable design Stress of the material, 105 ks1, was

As shown on Slide 2, the vessel skips design also includes sheapr pins, 2
inches in diametep and 6 1/1g inches 1p length, to transmis latera] lToads
to the 5 1/2 inch thick arnular sole plate Segments beneath the Skirt,
Sheap Tugs ape welded beneatn the sole plate, Latera) and torsfonal Toads

The 1dent1f1catfon of 1nd1vidua7 Studs relatiyve to Position on the reactor
vesse] Skire are 1ndicated in Slide 2 of Enc?osure 3. The Points o¢ failypre
along the Tength 0f tha three failed Studs ape shown by Slide s.

Cn Se::ember 4, 1979 as Ba&W Personne? wara insta!?fng Jam nyts on the

anchop dolts, it was dfscovered that the Stud ang Ut of styud 3 (1nsfde row)
« A Search by Bechte] Personne "eCovered the styq fragment on
September 18th, Severz) minute dimples on the Surface of the reactor

vesse] were caysed by the ejection of the stud at the time of the spontaneous
failype. A second failed stud (numbep 36, Outside) was discovered on
Decembay 19, 1979,

the £y roken styd Oticed that stud 35 (outss W and djacent

L0 failegd Stud 26) s of Seat apoys an ine he styd wa dure
N9 the week f March 31, 1980 and was obseryad to b roken ap Ut 1/2 ineh
Clow the ¢+ of th ttom heayy hex nyt, (Note Prevent the Studs fprom
bondin the cone -8, a bong dreaker was ysed from th P of the bottom
anchor plas the upper th ads . the breaker Consisted of Pennzo+)

7ubr1cant &b. 952 ang Visqueen.)

vaestigatfons

ShortIy after the inittal faf?ure. the aoplicant enlisted the Services of
TeTerne anfneerfng Services of wa!tham. Massachusetts for testfng to detep.
mine the Cause of the failyres, Results of the Teledyne efforts o date
re Summarized dy Dp, William Cooper, Tests ang 1nspect1ons for the first
ere:

———
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1. Visual and non-destructive examinations, including dye penetrant,
magnetic particle and ultrasonic techniques.

2. Tensile tests for ultimate and yield strength, reduction in area,
elongation, modulus of elasticity.

. Charpy V notch impact energy and lateral expansion.

. Plane strain fracture toughness (KIC)'

3

4

5. Hardness.

6. Chemical composition,
7. Microstructure analysis.
8. Fractography.

The second stud failure occurred during the course of the above investigation
and the failed end was forwarded to Teledyne for investication. Tests 1,

5, 7 and 8 above were performed for the second failed stud. A harcness
survey on2a11 remaining vessel anchor studs was performed in both Unit 1

and Unit 2.

Results of the tests for the first two failed studs are reported in

Teledyne technical report TR-3887-1, Rev. 1, “Investigation of Preservice
Failure of Midland RPV Anchor Studs", May 15, 1980 which was submitted by
the applicants letter of May 16, 1980. The metallurgical study test results
for the third failed stud will be reported tefo~e the end of June 1980 by
Addendum 1 to TR-3887-1, Rev. 1.

The Rockwell hardness tests (HRC) performed by Teledyne behind the fracture
surface and on the ends of the failed studs indicated a significant hardness
gradient across the diameter of studs 35 and 36. It is also believed that a
gradient exists along the axis of the studs. However, stud 3 had no hard- -
ness gradient across its diameter nor along its length. Teledyne concludes
that the maximum permissible surface hardness for the Unit 1 or Unit 2
material should be 41 HRC for the specified maximum center hardness of 38
HRC. Results of the hardness traverse across the diameter of the three
failed studs are shown on S1ide 6 of Enclosure 3. Field hardness testing

of the remaining studs of Unit 1 and Unit 2 show that some of the Unit 1
studs also have a hardness gradient, but none of the Unit 2 studs exhibited
a gradient. The Unit 2 studs had a nominal hardness of 38 HRC, for which

14 were at this nominal value, 42 were softer, and 40 were harder,

The Teledyne reports indicate that the failures resulted from stress
corrosion cracking which propagated to the poii. that the studs failed by
cleavage fracture. The decreased resistance to stress corrosion resulted
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from excessive surface hardness. The crack originated as a very small
surface discontinuity such as that typicai of surface oxide film cracking
or corrosion pitting. The corrosive environment may have been humid air.
The root cause of failure, i.e., the cause of the excessive hardness, has
not yet been established.

Special inspections have been conducted by I&E to review the applicant's
records for the Units 1 and 2 vessel anchor studs. I&4E has also attended
meetings with the applicant and Southern 801t and Fastener Corporation and
Mississippi Valley Structural Steel. Inspector C. M. Erb summarized find-
ings regarding contents of the Bechtel purchase specification, noted that
Charpy V notch results were provided for information purposes only and
were below the foot pound and lateral deformation requirements, expressed
concern that 19 of the Unit Z bolts were above the 38 HRC level, described
the modification in minimum shank size allowed by Bechtel, and explained
the stud quenching procecure used. These items are discussed in IE Inspec-
tion Report 50-329/80-05; 50-330/80-05, attached as an appendix to this
meeting summary,

Applicant's Remedial Actions and Accentance Criteria

The applicant noted that the stud deficiency for Unit 1, if not corrected,
could adversely affect plant safety. Therefore, for Unit 1, the applicant
proposes to detension the remaining studs and to modify the vessel support
concept so that the studs are used, but are subjected to reduced service
stress. The revised support concept would modify the existing A-36 shield
plug support brackets which would be shimmed tight (a 1/32 inch hot gap)
to the reactor vessel to achieve additional lateral support. The revised
concept is shown in Slides 7, 8 and 9,

The applicant's position is that the following criteria are acceptable for
the Unit 1 studs:

The Unit 1 RPV support studs are being detensioned, with the existing
preload determined during detensioning. Retensioning is permitted if
the average tensile stress computed on the basis of the nominal net
cross-sectional area does not exceed 6 ksi. Short-term service load-
ings are permitted if the stress does not exceed 43 ksi, subject to
the restriction that:

1. When in detensioning a lower as-relaxed preload is measured, the
short-term allowable stress value for all studs shall be reduced
to one-half of the lowest measured detensfoning load on any stud
which is considered to contribute to load carrying capability in
the new design concept,
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The detensioning e in ¢ the prestress load
required for nut ro f ermine the allowable

short-term service

For Unit 2, it is the applicant's position that these studs are acceptable
for service in the manner originally planned. (Notwithstanding this posi-
tion, the applicant also noted its intention to modify the lateral support
brackets for Unit 2 as for Unit 1, although this modification for Unit 2
is for design enhancement purposes). Unit 2 will be detensioned to the
original intended value appropriate to achieve the final value of 55 ksi.

. . ) . ,
he basis for the above positions by the applicant for Units 1 and 2 are
developed in Teledyne report TR-3837-2, Rev. 1, "Acceptability for Service
of Midland RPY Anchor Studs", May 20 The applicant requested that
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tional failures for

Hnd +

Future Activities

The applicant described plans for {nvestigation of

a
Unit 1 studs. Anomalies are being f ified and mechanisms
<

™

anomalies wi be developed and tes Some of the anomalies
T . |

at present are listed in Slide 14, e applicant is also check

ive hardness in bolts for other components and supports,

jenerators supoorts and pipe hangers.
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1

he applicant's criteria for
i and the applicant's findin 11t

- 1 N
he staff will comment within a few we
Unit a y for Unit 2 studs.

will submit Adde
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«y the end of June, the applicant
ng t f the third fail

Rev. |1 providing test results
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u dum 1 to TR.3887-
g t

B8y the end of June, the apnlicant will :uﬁm‘* a report describing the
revised design to achieve additional lateral support of the vessel, includ-
ing the design allowable stresses to be used.

The applicant will further describe analytical techniques in the autumn of
. . L 1 : -

280 and provide results of detailed analyses of the reactor vesse! loads
during the first quarter of 1981, Installation of the upper lateral support
is presently scheduled to beqin about May 1, 1981
Staff Conclusions
After a Hrief caucus, the staff acknowledged the applicants plans to nursue
development of the lateral support concent and stated that 1t could see no
reasons why such an approach cannot be successfully develooed to fulfil the
commitment in Section 1.5 of the PSAR. The staff axpressed some concern
for scme of the Unit 2 studs which had nardness measurements in excess of
38 HRC and will consider this matter further The staff also wishes to be
advised of the results of the present detensioning effort, once completed.

Dar] . 1 '-Jncr‘ :’v-h ect “*qannp
Licensing Branch No. 3

-~

Division of Licensing

Viewgraph Slices
4. Appendix: Fiorelli 3/20/80

cc: See next page
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Vice Presicent
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael [. Miller, Esq.
Isham, Lincoln & Beale
Suite 4200
1 First Nationa) Plaza
Chicago, [11linois 60603

Judd L. Bacon, Esq.
Managing Attorney
Consumers Power Company
212 West Michican Avenue
Jackson, Michigan 49201

Mr. Paul A, Perry, Secretary
Consumers Power Company

212 West “ichigan Avenue
Jackson, Michigan 4920i

Myron M. Cherry, Esq.
1 IBM Plaza
Chicago, [1linois 6061)

Ms. Mary Sinclair
5711 Surmerset DOrive
Midland, Michigan 48640

Frank J. Kelley, Esq.

Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshal)
Route 10
Midland, Michigan 48640

Grant J. Merritt, Esq.

Thompson, Nielsen, Klaverkamp & James
4444 DS Center

80 South Eighth Street

Minneapolis, Minnesota 55402
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ENCLOSURE 2

PROPCSED MEETING AGENDA
REACTOR ANCHOR STUDS
Friday, Vay 23, 1980

At 9AM
PEILLIPS BUTLDING - ROOM P-1lll
BETHESDA, MD

Ovening Remarks (JWCook/DHood) - (10 minutes)

Reactor Vessel Anchor Studs

A. Description of Hold-down Design and Criteria (TRT) - (20 minutes)
3. Background of Anchor Bolt Cccurrences (2ws) « (10 minutes)
C. Results of Teledyne Investigations (¥WS/WEC) - (90 minutes)

1. Investigations cf first two falled studs

2. Investigatiocns of the third failed stud

3. Ccnclusions as to cause of failure

4. Acceptadility of the Unit 2 studs

5. Allowable stresses for the Unit 1 studs

D. Proposed Unit Mo 1 SV Support Design Sevision (TRT/ME) - (30 minutes)

Investigations and Findings of Other Areas of Plant [(ZWS) = (20 minutes)

Administrative Aspects of YRC Review (DMBudzik) - (30 minutes)

A

ces

WRBLrd

DMBudzik (30)
JWCook

qWSlager
TRThiruvengadam

ANTICIPATED ATTENDEES

Bechtel B&W Teledyne *  APTECH
BDhar JGaliord WECooper GZgan
MElgaaly C2Mahaney WGDobson
JARutgers
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SKIRIM SUPPaRTY

LOAD CASE

- .

VHERMAL EXPANSION 8 PER CENT
FUHERHAL EXPANSION 15 PER CENT
THERHAL EXPANSION 100 PER CENT
DEADWE TGHT

ORE SEISHIC

0BE SEISMIG

MIL=14 HIL RV TREIL EMD GUIL *
WIL=2, MIL INTERMEOIATE GUIL *
ulL-l; HIL DECAY HEAT NHOZ GUIL
HIL=-&y HIL SURGE LIMNE NOZ GUIL
HIL=Ss HIL INTERNEOIATE GUIL
HIL=-6, MTL OTSG TRHNL END GUIL
UCL-14, UCL RV TRHNL END GUIL
UCL-1A, UCL RV TRHHL END GUIL
UCL-2A, UCL INTERHEDIATE GUIL

UCL-20, UCL INTERHEDIATE GUIL

............ -

REACTOR VESSEL

FX

2.8
16.1
146
“1.0
rr.o
1434,0
16844
139.08

99.)

161,80
150,6
Lrer.s
IA15,0

*f 213 Fi& 1}

FORCES (KIPS)

i

209.8
178.2
165.2

~1017.5
116.6
2311.0
848.2
888.2
6146

T
1620.5°
1509.9
150449

Fi

. 2948

509.8
§405.%
M305.%

865.8

S?Cu/% ID {‘/)fjf /ef %) ﬁ\\\.

HOHENTS (FT-KIPS)

0.0

0.0

0.0

0.0
9501.0
19006.0
57253.0
5725%.0
22037.0

|

0.0
0.0
6.0
0.0
023.0
1645.0
594.8
L59.1

1004.2

~083.3
-925.6
-896.2
65,5
21187.4
42374.8
LT
3515.2

2601.0

HOT A DESIGH CASE FOR THIS LOAD POINT

379.9
403.6
1263.8

(R L1 TY

EALL Y
8405.3
' J0645.8
32169.5

SEE LOCA CASE - UCL~1A

SEE
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CASE -~ UCL-1B

1753.3
1657.5
2h15.1
2167.7

2T9%.%
2655.3
Ghiun, S

Gr280.7
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CASE . F FY Fl 1y ny He
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ELBOW SPLIT 2732 13500 T8l 151012 9795.2 5562,
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PUP TRHIL END GUIL  479.1 1031.0 16,2 17763,2 2453.0  11297.2
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A Prellménarym ListingofAnomalies Would Includa

s/l'JC /9‘

_1I_ ANOMALIES

the Following :

AD

The Selection of an 850" Temner

Temperature Appears Low For AIS! 4140.

Material Hardness ( Zspeclially Surface

Hardness ) Is High for an 850° Temper,

The First Stud to Fail dld not Exhibit a

Hardness Gradient.

About one Ha!f of the Unit 1 Studs Exhibltad

Unanticinated Hardness on the Ends of the Studs.

The Strength and Hardness Apparently Varies

Along the Lenath of the Stud.
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Ddcket No. 50-329
Docket No. 50-330

Consumers Power Company
ATIN: Mr, Stephen H. Howell
Vice President
1945 West Parnall Road

Jackson, MI 49201

Gentlemen:

This refers to the inspection conducted b Messrs. C. M. Erd and

T. E. Vandel of this office on February 4~5 nd 14, 1980, of activities
at the Midland Nuclear Power Plant, Units 1 .nd 2 authorized by Con=-
struction Permits No. CPPR-81 and No. CPPR~82 and to the discussion of
our [indings with Messrs. J. Corley, H. Slager and others of your staff
at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas examined
during the inspection. Within these areas, :he inspection consisted of
a selective examination of procedures and representative records, obser=-
vations, and interviews with personnel.

No items of noncompliance with NRC requirements were ideatified during
the course of this inspection.

In accordance with Section 2.790 of the NRC's "Rules of Practice,"” Par:
2, Title 10, Code of Federal Regulatioms, a copy of this letter and the
enclosed inspection report will be placed in the NRC's Public Document
Room, except as follows. If this report contains information that you
or your contractors believe to be proprietary, you must apply in writing
to this office, within twenty days of your receipt of this letter, to
withhold such information from public disclosure. The application must
include a full statement of the reasons for which the information is con=
sidered proprietary, and should be prepared so that proprietary informa-
tion identified in the application is contained in an eaclosure tc the
application.




Consumers Power Company

MAF 2 0 %80
«3 e

We will gladly discuss any questions you have conceraning this

iospection.

Enclosure: IE Inspection
Peport No. 50-329/80-05
and No. 50-330/80-05

cc w/encl:

Central Files
Reproduction Unit NRC 20%
Local PDR

NSIC

TIC

Ronald Callen, Michigan Public

Service Commission
Myron M. Cherry, Chicago

Sincerely,

;Qc/?éf" /é’

G. Fiorelli, Chief
Reactor Construction and

Zogineering Support Braanch



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION III

Report No. 51-329/80-05; 50-330/80-05
Docket No. 50-329; 50-330 License No. CPPR-81; CPPR-82
Liceasee: Consumers Power Company
1945 West Parnall Road
Jacksos, MI 49201
Facility Name: Midland Nuclear Power Plant !nits 1| and 2

Inspection At: Midland Site, Midland, MI aed Scuthern Bolt Zr:oany,
Shrevegort, LA

Inspection Conf;;iﬁgz February 4=5 and 14, 1980
,é{fé!uz&(_,.

Iaspectors: T. E. Vandel -

S~ 2/ Jin
T il f

Approved By: R. C. Knop, Chief . A
Project Section !

Inspection Summary

Inspection on Februa

4=5 and 14, 1980 (Revort No. 50-329/80-0S:

Areas Inspected: This inspection was a special inspection conducted to
review the Units 1 and 2 reactor pressure vessel anchor bolts records
and fabrication information gathered by the liceasee, and observe a
meeting conducted at Southern Bolt Company regarding the acceptability
of the bolts supplied. The iaspection involved a total of 43 imspec-
tor-hours by two NRC inspectors.

Results: No items of noncompliance were identified.




DETALLS

Persons Contacted at Midland Site

Consumers Power Company -

*). L. Corley, Section Head IE & TV
8. H. Peck, Coastruc-ion Supervisor
*D. R. Xeating, QA Group Supervisor
*H. W. Slager, Staff Engineer, Project Engineering Services
*R. M. Wheeler, PMO - Civil Sectionm
*J. L. Vood, QA Group Supervisor

Bechtel Power Corporation

*A. J. Boos, Project Field Engineer

*L. A. Dreisbach, Projwct QA Engineer

*P. Goguen, Field Engineer

*R. E. Sevo, QA Engineer

E. M. Hughes, Assistant Project Engineer

*Denotes those present at the exit meeting held on February 5, 1980,

Persons Contacted at <he Southerm 30lt and Fastener Corvoration Meeting
Consumers Power Company

H. W. Slager, Engineer, Project Engineering Services

R. Wheeler, Field Civil Engineer

J. L. Wood, QA Group Supervisor

Bechtel Power Cormoration (Bechtel)

. Beyak, Project Engineer

Goguen, Field Engineer

Hughes, Assistant Project Engineer
Elgaaly, Project Engineer

Keyser, Materials

LE2XMwon

Soutaern Bolt and Fasteser Corporation

Nelson, President
Alexander, Vice President
Gow, Metallurgist

Sibley, Quality Assurance
Goin, Sales

Mathias, Sales

Wisby, Sales

“GwmwHO LM



Mississippi Valley Structural Steel (MVSS)

1.

<. Pantukhoff, Vice President
N. Cohn, Engineer

Review of 10 CFR 30.55(e) Reported Deficiency -

The licenses reported to th  NRC RIII office on September 14, 1579 the
discovery of a broken reactor pressure vessel holddown stud. Following
is the review of this reportable deficiency:

Inspection at Midland Plant 50.55(e) ITtem

Unit 1 Studs

The inspectors visited the site to review information regarding
the two broken holddown studs. Failed stud No. 3 was located
in the inner ring of studs and was of heat 00 while failed stud
36 was located in the outer ring and also was of heat 00.

While inspecting the RPV holddown bolts of the outer ring, one
of the NRC inspectors noticed that stud No. 35 (heat 00) ia the
outer ring and adjacent to stud 16 was off its seat about an
inch. Examination revealed that it had also fractured sometime
between December 14, 1979 and February 5, 1980. It had not
been removed yet at the time of writing. Teledyne Engineering
Services (TES) had been contracted in November 1979 to investi=
gate the failure of first failed stud 3 and had also been given
stud 36 for examination. Ia conjunction with the investigation
of the two failed studs they had made hardness tests on the
exposed ends of all 96 bolts ia Unit 1.

Hardoess checks were made by TES using a Freach portable hard-
ness tester. Testing was done on the polished ead of each stud
from the edge %o the ceater. Some bolts showed a decided drop~
off in hardness at the ceater while others wers quite uniform
from edge to center. This reveals a non-uniformity im the heat
treat, which could arise for reasons such as shielding of the
stud top by the holding nut and fixture or lack of hardenabil-
ity in the 4140 steel.

Edge hardness readings were taken and correlated by heat number
in the TES study with the following results:

Heat No, No Studs L = Converted to
0 51 above 28 RC
oo 9 " an»
00 6 38 or under .
000 21 42 RC or above



Heat

00

000

ieat numbers for nine studs are missing, appareatly because

the heat number could not be ascertained from the exposed end.
(Only one end was stamped). Bechtel specificarion 7220C-233(Q)
was used to procure the studs, and it referenced ASTM-A 354
Grade 30 for the material. A Rockwell "C" hardness of 32-38
was required by that standard. A minimum temnsile of 150,000
psi and a minimum yield strength of 130,000 psi was required
from specimens machined from approximate center of 2-1/2" test
bars. A minimum elongation of 14% and minimum reduction of
area of 35% was also required. Charpy V notch (CVN) tests were
required ac 40°F at the 1/2 radius of the bar and the values

of lateral expansion for 3 specimens shall be a minimum of 25
mils. However, the results of the CVN test were requested for
inforration only.

The Standard Pressed Steel (SPS) Company made 2 tensile test
and 2 Charpy tests from each heat of material after heat
treatment. The results were as follows:

Red. Lateral

No. Tensile Yield Elong. Area Deform. Ft. Lbs.
Type psi psi * > mils (cm)
4140 166,000 135,000 16.0 55.8 5.5, 4.5 16.5,10.0,16.0
8.5
171,800 133,800 16.0 56.2 7.5, 5.5 15.0,15.0,14.5
6.0

4145 163,000 138,800 17.0 36.8 5.5, 1.5 16.5, 9.5,13.5
4.5

173,200 151,800 10.0 s2.4 5.0, 5.5 1:2.0, 13.0, 17.0
8.5

4140 167,800 135,200 14.0 50.4 9.0, 5.5 16.0, 12.5, 11.0
3.4

163,000 131,800 17.0 56.8 2.5, 1.5 8.5, 6.0, 6.0
6.0

The hardness results for the above tests were in 26-38 RC range

and thus met the specification requirements., The tensiles and
yield results were also satisfactory, but the CVNs were much

below the foot pound and lateral deformation requirement. Since
the CVNs vere for information only, no action was takea except

to provide the results. An explanation for the above satisface- -



tory tensile, yield, elangq:ion and reduction of area

means that teasiles machined from the center of bars wi
harcness gradieat would indicate much lower hardness,
tensiles and higher elongation than material near the edge of
the stud.

Unit 2 Studs

The Unit 2 studs were also checked for hardness by TES with the

4
-

n
following results:

He. Code and Tyve Hardness

and above
and below
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nd below
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many more of the studs mee
Unit 1. However, 19 o
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These studs were made ‘ which did respond wit
uniform hardness across ion and were tempered

925°F and 975°F However for use of
studs in t 2 remains %o

-
rastener

S3olt and

wvent

indicated

certain ansvers

The round bars vere re red by Southern Bolt inm 2-1/2" dia-

meter because the d 2-3/4" stock was unavailable due
to tightness of pply. i L examinati 1d magnetic test
revealed longitudinal di due

el and a
seamy condition. \ to remove
the MT indications a ’ rom Bechtel to
accept bolts if han! : S X3 e

-~ .

or above, h

heats (0,4140 (Q 5), (00¢ 140) and (0000,4140) of bars
were receiv with all 0000 material finally
scrapped, started through the process-
ing cycle,

and a final magnetic parti




The heat treatment was e J. W. Rex Company in
Philadelphia, Pa. . ‘te eat treatment by
Peabody Company and sev ere rejected.

SPS Company in Philadelphia made 2 tensile test and 2 Charpy
impact tests from each heat using test bars supplied by~
Southern Bolt and heat treated by J. W. Rex with produc
bolts. No record exists that the bolts were normalized
to the austenitize and quench. The bolts were hung 10 a
time vertically from a fixture in a furnace using a nut on
threaded end to hold each piece. The quench was made using
the same fixture into an agitated oil bath tank. Hardness
surveys by Teledyne of the installed bolts in

P

a

1

- -

a wide hardness gradient f:om center ro ou

o]
P

B A

¢
4
¢

indicates uneven que I v a
the nd ho
The

. ]
o

1]
0o

™ e
n »
n o

N A

to some
h bolt at the
mum by ASTM

nrocure=
... -a S

3
]

= I
[
32 0D

w
"’ (‘

2

Lr

o

"

=

Qe
g

"
o
et

b vere

a O
«
"
e
(v O

-
w

o
[
(&8
w

An exit interview was conducted with the licensee representatives denoted

in the Persons Contacted paragraph at the conclusion of the inspection at
the Midland site on February 5, 1980. The

' inspectors expressed their
appreciation for the efforts of the licensee %o provide the inspectors
with the information obtained to date regarding the adequacy of

rdin holddown
studs for both Unit 1 and Unit vessels
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IMAGE EVALUATION
TEST TARGET (MT-3)
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PR R Swanberg

1-18-82
Enclosure 2
(Page 1 of 2)
AUXILIARY BUILDING UNDERPINNING j
AGENDA
1) INTRODUCTION N. Swanberg
2) CONSTRUCTION SEQUENCE D. Bartlett
3) DESIGN DETAIL
A) FIVP Temporary S. Lo
B) Extention of Acess Shaft N. Rawson
to elevation 597
C) Drift under FIVP, N. Rawson
Turbine Building
D) Turbine Building Underpinning N. Rawson
4) Monitoring Details R. Adler
|
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Enclosure 2
{page 2 of 2)

PROPOSED CONSTRUCTION RELEASE (Puase 11)

1) EXTEND ACCESS SHAFTS TO ELEVATION 597

2) CONSTRUCT DRIFTS UNDER F ! V P AND TURBINE BUILDING

UP TO PIER W8 AND E8

3) CONSTRUCT PIERS W8 THRU W14 AND E 8 THRU E14
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Enclosure 3

Calculations

FIVP Temporary Support

Turbine Wall below el 609

Turbine Mat for Undermining

Plers adjacent to FIVP under Turbine Bldg.

Buttress access shaft for Wale loads from acess shaft
Containment wall for strut loads

Lagging Calculations

Turbine Building Permanent Conditionm

Bearing Pressure Calculations for Piers

Specifications
Access Shaft Installacticn
Underpi:';lng (Information Draft)

Drawings
FIVP Support Steel

Tunnel Details

Pier Details

Pit Details (Sketch)

Strut Details
Construction Sequence
Deep Seated Bench Marks
Monitoring Instrumentation
Monitoring Data Forms




Enclosure 4 o ! YL
(page 1 of 11) e

A DISCUSSION ON THE EFFECTS OF
PHASE 11 CONSTRUCTION ON
THE AUXILIARY BUILDING FOUNDATION

This discussion presents reasons why Phase II construction
will not be detrimental to the foundation support of the auxiliary
building. Phase II is primarily the construction of several 3 ft.
by 6 ft. hand dug piers and 7 ft. high by 6 ft. wide access drifts
necessary for access to the pier locationms. Phase 11 does not include
any undermining or removal of the supporting soil directly beneath
the auxiliary building. Although there is lateral excavation adjacent
to the materials supporting the auxiliary building, and there are
excavations for hand dug plers, as explained below, these excavations
and the construction of the piers will not be detrimental to the
auxiliary building foundation.

The first consideratiom must be the strength and rigidity of the
auxiliary building structure. The massive east-west shear wall is
capable of redistributing the building loads to the underlying soil
if necessary. A preliminarv finite element analysis of the structure
indicates that approximately 7 ksi maximum increass in rebar stress will occur
if a 20 ft. width of soil were removed under both the east and west
ends of the electrical penetration wings. This is a design case far
more severe than aoy condition that could exist in Phase 1I con-
struction. Therefore, this acceptable increase in stress provides
assurance that the Phase 11 comstruction will not be detrimental to
the auxiliary building foundation. In the actual case, there will
not be any soil removed from under the auxiliary building; only a
minor redistribution of the soil pressure bulb will take place, as,

a result of the constructiom.

Construction procedures are an important consideration. For the
access drift, the procedure will be to advance the excavation approxi-
mately four feet without lagging. The unlagged excavation can be ex-
pected to stand at greater than 3 vertical to 1 horizontal during this
stage of construction. After the excavation has been extended, a
stee! support frame will be installed four feet beyond the last in-place
frame. Lagging will be placed along the sides of the drift between these
two frames. Previously excavated soil will then be packed behind the
lagging to restore lateral support to the unexcavated soil.

The pits will be constructed by the "excavate a foot - lag
a foot" method in the fill material. Immediately after the lagging
is in place, it will he backpacked to return lateral support to the
surrounding soil.

These construction procedures for the access drifts and the pits
are by controlled hand methods. They are also very localized con-
struction activities. Additionally, no two adjacent pits will be
worked on at the same time.
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(page 2 of 11)

from field experience and the references listed at the end of
this discussion agproxina:c 1imits of significantly 4isturbed soil

the excavation. These figures, drawn tO scale, indicate that the
cxpcczcd zones of influence do not extend tO the soil supporting the
auxiliary puilding-

The effect that the excavation will have o9 the ""buld of ptessure“
peneath the auxiliary puilding aust also be evaluated. The vertical

ressure 18 the S orting soi duces W th dep The pressure lines
op Figures 2 and B2 represen the bulb of pressure cortesponding to
one~-tenth of the contact pressure peneath the dation of the auxiliary

puilding- Thus, it is geen from Figures A2 and B2 ¢hat this one-tenth
ratio line does nct jntersect the access drifts.

However, there is an overlap of the zone of influence of signifi~
cantly disturbed goil from Figures Al and gl with che 0.1 pressure

puld - This overlap will cause @ tediscribution of pressure but
because {t occurs {n a zone of low pressure the effect o0 the auxiliary
building will be tnsignifican:.

In a similar manner, excavation for the pits will cause distur-
pance of the low stress regicns of the pressure puld created by the
auxiliary puilding- Again, this is 3 minoT redistribution having an
insignificant effect.

A contingency plan for gtound stabilization will be implemcnted
if the soil is found to be {nstable, OF if the tnstrumgntation ijndicates
movement of the auxiliary puilding-

The above discussion clearly indicates that Phasc 11 consttuction
will not be dettimcntal to the auxiliary puilding.-

REFERENCES

1. foundation Design, wayne C. Teng, Page 125, 126.

2. §éggég’uu—7. Departmgut of Navy, Figure 13-8.

3. Rock Tunneling With Steel Supports, proctor & white, page 62.

b. Cofferdams, white and prentis, pasge 6l.
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s, 67 SINESS ON FOWIR SiRAta 125
Let 4, , = hive load + dead load for the columm which has the largest
Ine load, dead load rano;
L, = service load for the same column;
= dead load + | live load for ordinary buildings;

q, = allowab’  -arirg pressure as determined by the principles
discussed . . dec. 6-5;

¢, = design pressure for all footings except the one with largest live
load;dead load ratio.

Then A = area of f‘oom»g supporting the column with the Lurgest hive
load, dead load ratio.

- Ll —J"Q-t
4=LjA
Arca for other footings = s“——l'—?——'?—ai'
o

8-7 Stress on Lower Strata

1. For stability analysis of footings, the pressure under a footing may be
assumed 10 spread out on a slope of 2 vertical to | horizontal. Thus, a load
() acting concentrically on a footing PR ———
area of B < Lis assumed 10 be distni- (i
buted over an arca of (8 + Z)(L +
Z) at a depth Z below the footing,
Fig. 6-8. If any stratum of soil is
inadequate to sustain this spread-out
pressure, the design beanng pressure
should be reduced. However, for a Mg, 6-0 Appronimate dintsibution of vervical
iwo layer system of clays, the pro-  peessure under footing.
cedure described i Fig. 6-11 gives
more rehable results.

2. For settlement analysis, the approximation above may not be sufficient,
and a more accurate approach based on clastic theory may be required. All
clastic methods are developed from the Boussinesq's equation which deals
with a single load acting on the surface of a half-space (mfinitely large area

and depth).

- Approsumale presse
o deomn 2% Gl

o _ 3¢
i ey 5

where ¢ = vertical stress at any given point;

q

126 sPREAD FOOTINGS

0 tpoint lead)

o

R e

Q = surface load;
2 = depth of the given point;
r= /x4 ) 4 23, see Fig. 69;
¢ = angle between hine R and vertic
Based on Boussinesq's equation,
vertical stresses under continuous, 1
angular and circular footings have t
computed. The results are shown in
6-10. In these figures the magnitud.
vertical pressure at various points
given in terms of the bearing pressu
For example the vertical pressure at

Fig. 8-9 Vzriical siress due 10 4 pownt load.  point along the hine 0.2g 15 equal i

-

®
o

I

"

Unefc
038, 0707
1118 ® s
S
o
3
o

Fig 8-10 Verucal steesses under footing: (a) under a continuous footing :
(b) under a cucular footing; () under a square footing.
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OUTSIDE OIMENSIONS OF PILE GROUP IN PLAN
STOP IN TOP OF COARSE GRAINED LAYER (2)
STRATUM . LAYER : NUMBER OF PILES.
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DISTRIBUTION OF PRESSURES
BENEATH PQINT BEARING PILES

t A %8, (8)I5 SMALLER DIMENSION PILES
LAYER C) IS UNDERLAIN BY COMESIVE
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DISTRIBUTION OF PRESSURES
BENEATH POINT BEARING PILES
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LATER (1) IS comesive (9 =0)

LAvER (D IS CONESIOMLESS (C =)

— .

G, % ULTINATE LOAD CAPACITY OF GROUP

Quir = ULTIWATE CAPACITY OF SINGLE PILL
(VEMnT OF PILES wEED wOr 88
INCLUDED 1w aPPLIED L0OAD)

FAILUMEI® LATER (D (w3 % B) 1
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FAILURE I8 LATER D (wa 2 8)
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Lateral Earth Pressures 61
P= '_’_).(JL{ x '2 = l wi®
2 2 8

Comparing the above to the liquid pressure of a material of the
ame unit weight, we get a ratio of 0.25, as liquid pressure would
- be VawH?®. This ratio is called the coefficient K and was intro-

N --1” B
L,
' :
\
‘ :
\ | FIGURE 3. APPRONIMATE BREAK
\ x N A BANK, SIMPLIFIED FOR
\ ) COMPUTATION
\ )
\ |
|
-t
™ 3

duced by Terzaghi.! Itis an aid to rough computations of earth
pressures, but in many respects is misleading, as the distribution
of pressure along the face of a solid may be entirely different from
that produced by a liquid. It will be noted from Figure 63 that

T‘E""T
=
|

e

Swie Arossure  FIGURS 4. LIQUID PRESSURE
*" Increasing w ,

Depth ON A WALL

Totwal pressure (M) for unit width:
P=;aH

P - -~ .
\ $oil Mechanies in Engineering Practice by Karl Teraghi amd Ralph Peck, John
Wilev & Sons, Inc., 1%, P 353
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AUXILIARY BUILD ING UNDERPINNING

FEEDWATER ISOLATION VALVE PIT TEMPORARY SUPPORT STRUCTURE

SUMMARY OF PRESENTATION

* DESCRIPTION OF FIVP

* DESCRIPTION OF TEMPORARY SUPPORT STRUCTURE

(22 40 1 abed)
§ a4nso|oul

* METHOD OF ANALYSIS AND DESIGN i
* LOAD TRANSFER PROCEDURE

* MONITCRING PROGRAM
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AUVAILIART DUILDING UNUERFINNING  p9Jor @

FEEDWATER ISOLATIOR VALVE
CHANEER LOCATIONI PLAN

Q BUTTRESS
360° [ 0°

AUXILIARY BUILDING

30."'

270°

BUTTRESS
G BUTTRESS N - q
FEEDWATER ISOLATION - P
VALVE CHAMBER
VO E—— / G REACTOR BUILDING
AUXILIARY BUILDING
UNIT 1 SHOWN - UNIT 2 OPPOSITE HAND
G- 193208
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AUXILIARY BUILDING UNDERPINNING
DESCRIPTION OF FIVP

o APPROXIMATE DIMENSION - 28’ (E-W) x 26’
(N-S) x 26°-6"’ (height)

e WALL - 2’-€" TO 3’-6"" THICK
e ROOF - 2’-0"" THICK
e BASE SLAB - 4’-0"" THICK (nominal)

e WEIGHT - 1950 KIPS EACH

SR AND UNTS 1 AND 2

AR AT R UG N WPReeG, L 1582 Gz o7

22 40 § B4 ~ 9 aunso|ou3



AUXILIARY BUILDING UNDERPINNING
MATERIALS USED FOR FivpP

o CONCRETE - 5,000 psi

e REBAR - 60 ksi MINIMUM YIELD

ML AND UNTS 1 AN 2
AUARASY BUR DG DOERPROENG ) 1582

‘2 40 9 Bd - 9 aunso|du3
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AUXILIARY BUILDING UNDERPINNING
FEEDWATER ISOLATION VELVE
PIT FLAR VIEWW OF SUPPORT

G W24 x 94
BUTTRESS ACCESS . Q W24x130
SHAFT WALL 4 G W24 x 94
/. .
& 33/4"” )’ 7 7
(TYPICAL) i/
Vo
//////
/7
\ /// ’//
~ ,///, /)
N4 |
N ///%/ |
\\ / / //
ok WRREN S—+AUXILIARY
2 e 'BUILDING W;
Z :
G W24 x 94 =TT yr—wwowwow) |
& W24 x 130 =\ ——= == =
¢ W24 x94 ke P d B o g o o
AN A R e
| F— —— = = 1
' i "\ - - +
0 .
! — N TURBINE

BUILDING WALL

PLAN AT EL 651’-0"

oM ek &
‘0.-- »

MIGLAND UNITS 1 AND 2
AUXILIARY BUILDING UNDERPINNING 1/15/82 G-1932-03
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AUXILIARY BUILDING UNDERPINNING
FEEDWATER ISOLATION VLLVE
PIT SECTIOL VIEV OF SUPPORT
1

. " " 1 3’8" ROD!
13/8"” ROD Fee, 2" ROD :

n' }
s;' W36- W24 '1|==I'

INHHI R
puliy e ‘ Ll wia
T/

IGH STRENGTH |

T | [+
| 4+ COUPLING (TYPICAL) '
abet l X : [ n P L
GROUT PAD A IFI T ¢ | T/O PARAPET

i )4 TOCELeaz-0" ¥ @I | e
KEYHOLE R ' L13 ¢+ EXPANSION
<Al
' L

|
NUT, AND + ANCHORS

TOC EL 642'-0" | 'hh
BUTTRESS | ;hw
‘i WASHER
(TYPICAL) TURBINE
BUILDING
“~| WALL
MIDLAND UNITS 1 AND 2
AUXILIARY BUILDING UNDERPINNING 1/15/82 G-1932-02

ACCESS i+ 4
SHAFT HALLH“ a3

- 1
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AUXILIARY BUILDING UNDERPINNING

FIVP TEMPORARY SUPPORT

METHOD OF ANALYSIS

* APPROXIMATE METHOD

* COMPUTER METHOD

-
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—
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AUXILIARY BUILDING UNDERPINNING
MATERIALS USED FOR FIVP
TEMPORARY SUPPORYT

o STRUCTURAL SHAPES - A36
e STRUCTURAL PLATES - A 36 AND A588

« RODS - 2”’¢ RODS OF A354 GRADE BD

s ROCK BOLTS - 1-3/8”’¢ SUPER HIGH
STRENGTH WILLIAM ROCK ANCHOR

MIDL AND UNITS 1 AND

2
AUXILIARY BUILDING UNDERPINNING 1/16/82 G-1832-06

ant Hd = 9 34nSOdU3

—— R . ———




AUXILIARY BUILD ING UNDERPINNING

FIVP TEMPORARY SUPPORT

APPROXIMATE METHOD OF ANALYSIS

* CONSIDER STIFFNESSES OF RODS, BEAMS

* LOCATE CENTER OF STIFFNESS AND CENTER OF MASS

* DISTRIBUTE FIVP WEIGHT TO RODS AND BEAMS

22 30 11 6d - 9 aunso|du3



AUXILIARY BUILD ING UNDERPINNING

FIVP TEMPORARY SUPPORT

COMPUTER ANALYSIS

* USE STRUDL PROGRAM

* MODEL RODS AND BEAMS

* APPLY JACKING FORCE TO BEAM SUPPORTS

- —— G — ~ >

22 30 21 bd - 9 aunso|du3
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AUXILIARY BUILD ING UNDERPINNING

FIVP AND TEMPORARY SUPPORT DESIGN CRITERIA

ACI FOR CHECKING FIVP

AISC FOR DESIGN OF STRUCTURAL STEEL MEMBERS AND RODS

MAKUFACTURER RECOMMENDATION FOR ROCK BOLT DESIGN

173 STRESS INCREASE FOR STRUCTURAL STEEL DESIGN O FOR CONSTRUCTION,

CONDITION

22 30 £1 Bbd - 9 aunso|ou3



AUXILIARY BUILD ING UNDERPINNING

SUMMARY OF STRESSES FOR FIVP TEMPORARY SUPPORT

* W36 BEAM

* W24 BEAM

* 2" ROD

* 13/8 ROCK BOLT

ACTUAL

20.6 KSI

13.3 KS|I

141 KIPS

100 KIPS

ALLOWABLE

22.0 KSI

24,0 KSI

259 KIPS

98 KIPS (2% OVER FOR 2 BOLTS)

22 40 91 bd - 9 3unsojdu3
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AUXILIARY BUILDING UNDERPINNING

SUMMARY OF STRESSES FOR FIVP

ACTUAL ALLOWABLE
SHEAR AT ROOF SLAB 43 KIFT 60 KIFT
MOMENT AT ROOF SLAB a1 K'IFT 49 K'IFT

TENSION ON WALLS 1950 KIPS 2065 KPS (FOR 2 WALLS)

22 30 1 6d - 9 3unso|du3



AUXILIARY BUILD ING UNDERPINNING

SUMMARY OF STRESSES FOR TURBINE BLDG & BUTTRESS ACCESS SHAFT

ACTUAL ALLOWABLE
CONCRETE BEARING
TURBINE BLDG WALL  0.6KSI 0.89 KS|
BUTTRESS ACCESS SHAFT WALL 0.52 KS1 1.49 KS|
INCREASE IN LOCAL SCiL BEARING
TURBINE BLDG 3.5KSF 10 KSF

BUTTRESS ACCESS SHAFT 3.4 KSF 15 KSF

22 40 91 abed - g aunso|ou3
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AURILIARY BUILDING UNDERPINNING
FEEDWATER ISCLATION VLLVE
FPIT LCAD AT SUPPORTS

1’-0"" = 3" (TYPICAL)
c

HORIZONTAL DIAL GAUGE

170" = 3" (TYPICAL)

. -

© VERTICAL DIAL GAUGE

6”7 = 3" (TYPICAL)

x
D W\ A \X\
J 6" = 3" (TYPICAL)
SUPPORT NO. | LOAD (K)
A 650
B 550
c 550
D 650

MIDLAND UNITS 1 AND 2
AUXILUARY BUILDING UNDERPINNING 1/15/82

G-1932-01



AUXILIARY BUILDING UNDERPINNING
FEEDWATER ISOLATION VALVE
PIV SECTIONW

W36

3/4"" EXPANSION

ANCHORS | 1

%4

‘QV"—"

-—3/4"" g (TYPICAL)

R 334 x19"" x 56"
R 3314 x 15" x 56"

(TYPICAL)

B

b e

[]

s

l’;;
i—;

HYDRAULIC JACKS

LaEp— ' GROUT
S } PRCTIIE T | LS
< ~ -
. W14 x 136
133u x 20" x 5'-6"
G 183204

MIDLAND UNITS 1+ AND 2
AUXILIARY BURLDING UNDERPINNING 1.12.82

9 34nso|du3

22 40 81 bd -



AUXILIARY BUILD ING UNDERPINNING

FEEDWATER 1SOLATION VALVE PIT

PRESENT MONITORING PROGRAM

* DIAL GAGES TO MEASURE HORIZONTAL AND VERTICAL MOVEMENTS

* } INCH MAX IMUM SETTLEMENT BASED ON FEEDWATER PIPING

* GAGES READ WEEKLY

3 61 6d = 9 aunso|du3
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AUXILIARY BUILD ING UNDERPINNING

FEEDWATER ISOLATION VALVE PIT

MONITORING DURING UNDERPINNING

* FIVP MONITORING PART OF OVERALL UNDERPINNING PROGRAM

* REJACK FIVP WHEN SETTLEMENT APPROACHES 3/8 INCH

* CRACK MAP FIVP BEFORE AND AFTER EACH MAJOR CONSTRUCTION ACTIVITY
AFFECTING FIVP

22 40 22 bd - 9 aunso|du3
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SECTION - ACCESS
SHAFTI/TURBINE BUILDING

3
i EL 634'-0"
| L 634" W
Ei ® DW
* WALE S
TURBINE = e e e 9[_ @ ELS:
BUILDING a
LAGGING
he————
ACCESS a
E SHAFT -

v WALE
: EL613"-0"
\. r T - ——

:}l
.‘l.
O SOLDIER PILE
TANK

ALE ’ "

EL 601'-6"" w__ - - 0EL599-6
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ACCESS SHAFT
WALES AT BUTTRESS
ACCESS SHAFT

EL634-0" = ol

EL 629'- 0"
WALE >
l (LEVEL A) 1
BN—— BUTTRESS
ACCESS b
SHAFT
SHAFT

EL 613°- 0"

WALE ’T

(LEVEL B)

EL 599'- 6"

WALE e

(LEVEL C)

i ‘ EL 591-0"

(LEVEL D)

|

|

|

|

Y FINAL EXCAVATION

| EL 577- 0"
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PIER BRACING

AUXILIARY
BUILDING
" o
- . CONTAINMENT
REACTOR BUILDING
. g o
EL 599" 6" STRUT St

1;' EL 589°-6"" STRUT

'54 ’ — 3
of—ot =%

7

30" x6"-0"" PIER
..
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STRUT BRACING
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gﬁfﬁfs BUILDING
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e AUXILIARY BUILDING
' UNDERPINNING GRILLAGE
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S e e
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BUILDING
WALL
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e
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SECTION AT UNDERPINNING
GRILLAGE

TURBINE AUXILIARY

BUILDING DING B
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PARTIAL PLAN OF ACCESS DRIFT
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,’/{ A Enclosure 9

(page 1 of 2)

NRC AUDIT ON JANUARY 18 & 19, 1982

ACTION ITEMS FROM F. RINALDI

t. FIVP TEMPORARY SUPPORT:
. Check diagonal tension in roof slab.

N Check roof slab for moment due to Dead Load superimposed on the moment
due to rod.

. Evaluate effect of cut rebars on capacity of anchors and all other
applicable calculations during the temporary support and also the
final support condition.

1. CONTAINMENT WALL:

. Check containment for moment due to the worst loaded strut. Assume
Load dispersion at 45°. Superimpose the resulting stresses on the
stresses due to prestressing.

3. BUTTRESS ACCESS SHAFT FOR WALE LOADS:

B Update calc for wall A using #11 @ 8" ¢/c which gives 1-1/2 bars
per foot instead of 2 bars per foot assumed in calec. (A quick check
showed thit the design is still adequate.)

. Complete calc for wall B. There was a note in the calec that the
moment capcity was o.k. Indicate how?

w - RETAINING WALL BRACING:

.. Justify with Geotech branch the use of 36° as angle of frict >n 9 as
against 30°.

@  Clarify the origin of loads, i.e., 297, 449%, 349X, etc., in the
calculations. (Note: this comment i{s for all other calcs as well).

5. BURIED TANK:

© The tank is affected by wale loads at Levels B & C. However, the
calcs have used levels A & B for design. Even though the design is
conservative, a clarification is needed in design.

- Check the reinfircing which connects the tank to the turbine building
for tension and shear. In corsidering the shear wall action, in each
direction, an effective flange may be considered to resist bending
and the web may be considered to resist shear.




2 Enclosure 9 - pg 2 of 2

4. STEEL LAGGING:

ey Provide reference in the calculation for the S0% reduction in soil
pressure for arching action.
1 FINAL CONDITION OF PIERS 8, 9 & 10:

. Redo calc considering additional piers put under turbine buidling
columns.

. Complete drawing, e.g., rebar for bell was not called out on drawing.

§. RING BEAM ALONG CONTAINMENT:

* Check the unbalanced load condition when only half side is loaded.
Consider each side for stability.

a The strut size in calc is 26”9 t=5/8" whereas the drawing shows
28”9 t=1/2". Update the calc to show adequacy of the strut.

- Provide details of end ties at twc ends. How are they tied, etc.

- Complete calculation for level 8.

4. GENERAL COMMENT:

. Provide a sketch in the calcs showing how the forces in the various
wales and struts are balanced and transferred.

- Provide corrected* copies of FIVP calcs and construction comdition
cales to NRC at time of 2/1/82 audit.

* {ncorporating all above mentioned coumments



Enclesure 10
(page 1 of §)

-

Subject: Design Issues to be Audited by HGEB at January 18 - 19, 1982 Audit in Ann Arbor, Michigan

Results of Design Audit

License ) Jan 18 - 20, 1

(enaition No. Review lssue Documentation Anticipated to be Presented to HGEE Ann Arbor, Michigan

L2 Freeze Wall Show soil types and stratification, groundwater level and Location of Piez. to be provided @ Recharge
estimates of soil permeabilities on Figures 5 through 8 of Meeting, Will provide Figures {crossings)
January 6, 1902, submiital, Anticipate discussions with w/s0il stratification by marl,

Consuaers on January 6, 1982, submittal (Mooney to Denton)
on Freeze Wall Installation.

2 NRC Questions well installation data sheets, pumping well construction Will provide (today) typical records incl.
Identified in Oct. 30, sunmaries and well logs and records of soil particle latest soil erosion records for temp L perm
1981 Conference Call monitoring for the permanent dewatering welis (ir-luding well @ SW structure and Aux. Building,
Attach. 21, Q.3. back-up wellz) already installed.
{3 Attach. 21, Q.4. See above comments on License Condition Nos. 2a & 2b Resolved
2 NRC Testimony HGEB considers the bearing capacity issue to be resolved Resolved
Nov. 20, 1981, Q.14 with the submittal of Consumers testimony (Johnson,

Burke, Corley, Sozen &nd Gould-December 1-3, 1982) and
Part 2, Test Results, Auxiliary Building, November 24,

1981). "
2d NRC Testimony Anticipate discussion with Consumers on appropriate Resolved
Nov. 20, 1981, Q.17 preconsolidation pressures to be used for structures

founded on glacial till and On history of overburden
stresses (e.g., sequence of fill placement and con-
struction of structures).

3a FIvP Stability Plan and >ectional views that show details of trans- Provided by handouts
@itting FIVP foads 1o Turbine Building and Buttress Access
Shafts.
Calculations which determined imposed loads from FIVP Resolved

onto Turbine and Buttress Acce.s structures. Location

and magnitude of bearing stresses at the top survace of
the concrete walls of T.EE Turbine and Buttress Access

Shaft structures.

Procedure for distributing the additional bearing Turbine Bldg. resolved,
stre,ses to the foundations of the Turbine Building Revised calculation needed for Bultress
and Buttress Access Shafts due to FIVP load transfer. Access Shaft to be provided - will send via

K. Huston next week.

23
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Review [ss

FINP Stabily;

vert. Access Shaft

3 NRL gquestions identified
in Oct. 30, 1981
Conference Call

Attach, 21, Q.12

vocumentat vou Anticipated to be Presented by HGEB

tails of an acceptable monitoring program (settlvmcnt
atera ection wi rate no adverse

wmpact on FIVP and utilities while it is undermined.
petails should inclede type of monitoring, frequency,
location and criteria on tolerable limits of total and
differential settlement to be required with engineering
basis for these limits, Affected utilities to be
identified on plan and sectional views.

In response to ASLB questioning - Anticipate a senta-
tion by CPC on procedure for drilling holes for vertical
3ccess shaft and a discussion with NRC on the need for any
requirements (e.g9., and backfilling one hole at 2
time, etc.) while work for talling the vertical access
shaft is completed (Refer to ASLB transcripts of December 3,

1981).

Plan and sectional views showing areal and depth Vizats of
compacted granular backfill beneath FIVP. Discn.sion on
field s for placement and compiction and com-
paction control requirements.

(HGEB considers Questions 5, 8, 11, 13, 24, and 26 to he
resolved. Refer to D, Hood for any additione] resolution
required by NRR or ILE Branches).

Calculations for determining the soil Modulus of Flasticity
Trom rebound -reload test results.

verification that Modulus of Elasticity corresponds to the
STress Tevel comparable to the actual bear'ig pressures on
foundation soils,

L cluswie JU pu & v O

Pesults of Design Audit
Jun 1€ - 2v, .962

Ann Arbor, Michigan

Provide instramentation drawings (C-1490 &
1491). Revised botton of deep seated B.M,
EL.425) Revised monitoring location

between Turbine & FIVP & relative movement
IVP L deep seated B.M,
Above provided @ next audit (Feb, 1 - 5, 1982)
Discuss criterta of 3/8" how established
where muasured, actions to be taken (jacking
when reached, address past settlement, when
connected .

Will provide letter report which summarize<
CPC presentation of 1/19/82 & indicate NRC
concurrence. Will not proceed unti) letter
is received by NRC,

Will provide @ next audit,

Indicate measures to be taken to assure
separation of jacking slab from reactor &
completed underpinning wall,

Resolved

Resolved
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Auxiliary Building and undergroun
calculations that cons idered differ-
ith proper load combination ar
and steel esses Provide values of
analysis. Based on analysis, Pprov de
for differential and 3 solute setlie
derpinning as identt 3 )

bedr ing pressures @ total setlieme
« ted ¥ Jat L 5

tia y determine LiC s spri
Spr g stantl va termined Dy
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rift excavation aiig
'

Will giscuss <A
excavalyor

mly duct banks involved,

Auxiliary Bldg. & Controil Tower

Two parts - Comstruction - Discuss @ next
audit

Long-Term or Perm. Discuss @ May Audit

Reso lved

Will furnish calculations NRC to respond
Response to Q.14 s superseded Dy
showr calculations. @ next

solve 20 ksf

Will cover @ next audit
Only control tower L duct bank are involved
Will be provided by next audit (Feb, 1-3, &

no piping involve
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be discussed 2t next awdit
., 1981, sud
$ 30 Provide calculations for lateral pressure

inst vertical access shaft
(Used in design for walers)
ficatior along w/justiciation of ¢' = 36°

lestimony will provide their plans
for seald cracks
K be prepared
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J D address
Possibly have meeting w/CPC to resoive
differences & license conditions
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‘o.,". . MAR 1 ¢ 1882

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

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

SUBJECT:- SUMMARY OF JAKUARY 18 & 19, 1982, AUDIT ON PLAKS FOR
EXCAVATION BENEATH MIDLAND FEEDWATER VALVE PITS AND
TURBINE BUILDING FOR AUXILIARY BUILDING UNDERPINNING

On January 18 & 19, 1982, the NRC Staff and its consultants conducted an audit of
the pians and preparations for "Phase I1" of the construction secuence for the
Jsnderpinning of the Auxiliary Builaing at Midland Plant, Units I & 2. The under-
pinning construction is to be conducted in four phases. The first phase provided
for installation of vertical access shafts and was approved by the NRC on
Novemder 24, 1981, "hase II, the subject of this aucdit, generally provides for
further deepening uf the access shaft, construction of limited drifts under the
Feeowater Isolation Valve Pits (FIVPs) and Turdbine Buil¥ing, and installation of
certain piers. Enclosure 1 descrides the construction sequence logic more fully.
The audit was conducted in Ann Arbor, Michigan, pursuant to Table A20 of the staff
testimony presented during the OM, OL hearing session of December 1-4, 1981.
Enclosure 2 identifies the agenda for presentations given by the applicant anc
speakers, ’Thc calculations, specifications anc drawings audited are listed by
tnclosure 3. .

The appiicant reviewed Phase I construction to begin in early February 1582, anc
"‘crﬂcz the steff of 2 change in its plans to use & hollow steam auger for drilling
solcier pile holes for the access shaft. The applicant enticipates diff‘:¢1:y in
cenetrating the hard glacial £i17 with -*ss technique. Instesd, the hcles will be
dugerec with 2 solid stenm auger driven by a Kelly tar, and will use a bentonite
siurry and casing to insure stebility of the hole The NRC noted its approval of
this alternate procecure. A letter to the staff d licensing board will describe
the revised proceadures.

¥e. D. Rart.ett descrived the Phase 1]l construction seuuen e and its effects upon
the Auxiliary Euflging foundation, This discussion is given By Saclosure 4, Mr,
Bertiett's viewgraph slides are given by Enclosure S.

Using the slides from Enc\osurcs € & 7, Messrs. S. Lo and N, Rawson described the
cesign cetails for Phase II undorp1nn1ng, including the overhead support for the
FIVPs, and drift under the FIVP and Turbine Building, and the Turbine Building
underpinning. The presentation revealed two recent changes: (1) Piers 11 through
14 will be relocated about 4 feet south so as to be in line with piers 9 and 10,
and (2) two €' X 6' undercinning piers will be added beneath structural columns
within the Turbine Building.



-t

The applicant's criteria for settlement of the FIV? is 1/2" vertical movement and
1/8" horizontal. The values are based upon stress in the main feedwater pipe

(see FSAR Figure 3.8-18) and were arbitrarily selected (i.e., 2 higher value

could possibly have been selected for the anzlysis and found acceptable). The
1/2" criterion was determined to result in 9324 psi stress at the anchor point of
the feedwater pipe, which is well within allowable stresses for a no-break
criterign. A criterion of 3/16" was set during the load transfer of the FIVP to
its temporary supports during early May 1981 and is included in the 1/2" criterion.
However, the staff found that total settlement since the piping was first instaliec
in 1877 was not known nor included in the calculated stress, and this represented
&n open itenm.

Two steam generator drain lines also penetrate each FIVP (see FSAR Figure 10.4-10,
snheet 1). These are seismic Category I lines, 2" in dizmeter, that provide flow

of feeawater from the steam generator to the main condenser in the Turblre Builcing.
Plant startup procedures call for isolation of these lines at about 4% power. The
Tine is automaticelly isolated in the event of a main steam isolation signal tc the
isolation valve located within the FIVP, These lines are not presently connected
through the FIVP-Turbine Building wall and therefore need not be considered in the
movement criteria. However, the staff requested that these lines should first be
shown not to be limiting if a decision is made to connect them prior to completion
of the underpinning construction.

Monitoring cetails for Phase Il construction was described by Mr, R, Adler using

the slides of Enclosure 8, In addition to monitoring structursl movement, it was
agreed that cracks in the FIVP should be monitcred at the following construction

points:

(1) Base "ine monitoring befcre extending access shaft below
elevation 608°.

(2) Mon toring during drifting to pier W-S

(3) Monitoring after completion of drift to pier W-9

(4) After completion of all material beneath FIVP

(5) Prior to jacking of permanent underpinning

(6) After completion of jacking of permanent underpinning

(7) At two months maximum intervals 1f not covered by above
events

(8) After any rejacking



Open items identified by Mr. F. Rinaldi of the staff's Structural Engineering
Branch during the audit are listed by Enclosure 9. Design issues audited by
Mr. J. Kane of the Geotechnical Engineering Staff, and the disposition of these
issues at the conclusion of the aucit, are listed by Enclosure 10, Several of
*hese items will be discussed during a subseguent audit for Phase Il construc-
tion which is scheduled for February 3-5, 1982.

A"a ////,;:::>

Darl S. Hoed; Project Manager
Licensing Branch No.
Division of L1cens1ng

enclosures:
As stated

cc: See next page
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Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael I. Miller, Esaq. Mr. Don van Farrowe, Chisf
Ronald G. Zamarin, Esg. Division of Radiological Health
Alan S. Farnell, Esq. Department of Public Health
Isham, Lincoln & Eeale : P.0. Box 33035
Suite 4200 Lansing, Michigan 48903
1 First National Plaza
Chicago, I1linois 60603 William J. Scanion, Esi3.
2034 Pauline Beulevard
James £. Brunner, Esq. Ann Arbor, Michigan 48103
Consumers Power Company
212 west Michigan Avenue U.S. Nuclear Regulatory Comnission
Jackson, Michigan 49201 Resident Inspectors Office
; Route 7
Ms. Mary Sinclair Midland, Michigan 48640
5711 Summerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris
' . 5795 N, River
Stewart H. Freeman Freeland, Michigan 48623
Assistant Attorney General
State of Michigan Environmental Mr. Paul A, Perry, Secretary
Protection Division Consumers Power Company
720 Law Building 212 W, Michigan Avenue
Lansing, Michigan 48913 Jackson, Michigan 48201
Mr., Wendell Marshai) Mr. Walt Apley
Rouse 10 c/o Mr. Max Clausen
Miciene, Michigan &£540 gattelle Pacific North west Labs (PNWL)
Battelle B1lvd.
Mr. Roger W, HMuston SIGMA 1V Building
Suite 220 Richland, Washington 99352
7910 Woodmont Avenue
Bethesda, Maryland 20814 Mr. 1. Charak, Manager
NRC Assistance Project
Mr. R, B. Borsum Argonne National Laboratory
Nuclear Power Generztion Division €700 South Cass Avenue
Babcock & Wilcox Argonne, I1linois 60439
7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814 James G. Keppler, Regional Administrator
U.S. Nuclear Regulatory Commission,
Cherry & Flynn Region 11!
Suite 3700 799 Roosevelt Road
Three First National Plaza Glen Ellyn, I1linois 60137

Chicago, Fllinois 60602
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cc: Commander, Naval Surface Weapons Center
ATTN: P. Z. Huang
White Oak A
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Design Engineering

Energy Technology Engineering Center
P.0. Box 1449

Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Charles Bechhoefer, Esg.

Atomic Safety & Licensing Board
U.S. Nuclear Reguiatory Commission
wWashington, D. C. 20555

Mr. Ralph S. Decker

Atomic Safety & Licensing Board
U.S. huclear Regulatory Commissio
washington, D. C. 208%5 )

Dr. Frederick P, Cowan
Apt. B-125

€125 N. VYerde Trai)

Boca Raton, Florida 33433

Jerry Harbour, Esag.

tomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
washington, D. C. 20555

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

1017 Main Street

Winchester, Massachusetts 01890



James W Cook
Vice Presudent - Projects, Engimeermg
and Comstruction

General Offices: 1945 West Parnail Road, Jeckson, M| 49201 » (517) 788-0453

May 10, 1982

Harold R Denton, Director

Office of Nuclear Reactor Regulation
Livision of Licensing

US Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND PROJECT

MIDLAND DOCKET NO 50-329, 50-330

ASLY' SOILS ORDER

FILE: 0485.16.1, 0485.16.5 SERIAL: 17138

ENCLCSURE: 7220 C-45 (Q) YARD-WORK CLASS 1
FILL MATERIAL AREAS

The Atomic Safety and Licensing Board issued a: Order, dated April 30, 1982,
imposing certain interim conditions on the remedial soils and related work at
the Midland site. In accordance with the Order, Consumers Power Company
stopped work at affected areas of the Midland site. Work which had previous
NRC staff approval or which was otherwise not covered by the Order continues.

The Order covers remedial soils work, as well as "any placing, compacting,
excavating, or drilling of soil materials around safety-related structures and
systems.”" For a number of years, the Midland Project Drawing 7220-C-45 has
been recognized as defining which soils at the Midland site are safety-
related. The enclosed C-45 drawing is being reviewed for completeness
relative to the Board Order. The next revision of the drawing will address
the ultimate heat sink components and other appropriate areas. In a
conference telephone call on May 5, 1982, the Board concurred that in the
absence of disagreement from the NRC staff, the term "around safety-related
stru:tures and systems" as used in the Order may be interpreted as coextensive
with safety-related soils as designated on the C-45 drawing.

Remedial soils work previously approved by the NRC is continuing. Concurrence
as to the scope of this work was obtained from Mr Darl Hood, and is as defined

below:

a. phase [ work (Auxiliarly Buildirg underpinning),
b. access shaft (Auxiliary Building underpinning),

mi0582-0087a100
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¢. freeze wall installation, underground utility pcotectiom, soil
removal cribbing and related work in support of the freeze wall
installation, freeze wall monitoring and freeze wall activation,

d. installation and operation of the permanent site dewatering system,
e. operation of existing comstruction dew:ter ag wells,
f. FIVP proof load test.

In addition to the above, NRR or Region III have specifically approved other
work that is not presently underway. This work. as defined below, will be
started at the appropriate time:

II. a. installation and activation of dewatering system for the service
water pump structure,

b. the repair of cracks in the borated water storage tank ring wall,
c¢. installation of Auxiliary Building monitoring system cable.

In addition to the above, when the Order was issued Consumers Power was
proceeding with certain other soils remedial work with full awareness and
concurrence of Lhe Staff; however, explicit written approval for that work had
not been obtained. This work, as defined below, has been stopped in
accordance with the order:

III. a. installation of deep-seated benchmarks,

b. installation and operation of construction wells that were not
previously operating (previously installed and operating wells are
noted in Ie above),

~+ €. installation of monitoring system instruments and mounting.

Consumers Power Company believes it did have staff approval for this work
because of the extensive review of the installation details of the systems and
final agreement on the installation techniques. Accordingly, Consumers Power
Company requests the staff to verify in accordance with the Orce- its earlier
concurrence so that work in these areas can be reactivated.

Confirming recent telephone communications, we have increased from 9 to 12 the
number of deep benchmarks for monitoring auxiliary building movements. Two of
three .dditional benchmarks still need to be installed. These benchmarks will
be installed in the same manner as the earlier nine, and the final system will
be subject to final staff concurrence. Regarding benchmark installation,
Cousumers Power Company believes it had Staff concurrence following the
auciliary building audit, site visit and letter of March 22, 1982. The

March 22, 1982 letter instructs the Applicant to have additional benchmarks
installed before beginning Phase II work. Consumers now requests written
confirmation of staff approval for the balance of this work.

mi0582-0087a100



When the Order was issued, additional area dewatering wells were being
installed to dewater the site for activation of the freeze wall and resulting
construction. These wells are needed to complete installation of the freeze
wall and dewater construction areas. They were and will be installed to the
acceptance criteria agreed upon by the Staff for installing aand operating
dewatering wells in a safe manner. Consumers Power Company believes the
agreement reached with the Staff on acceptance criteria for comstruction
dewatering, together with the authorization to install and operate the freeze
wall, for which the dewatering is necessary, constitute previous staff
approval of this work, and, therefore, requests explicit writtem confirmation
at this time.

The work on the monitoring system instruments and mounting for the auxiliary
building is presently stopped because the Region III concurrence has not been
obtained. We understand the remaining proposed work in this area will be
reviewed by Region III in the near future. Such work is on the critical path
and will start as soon as approval is obtained.

The Order also requires that certain work specified therein be covered by a
quality assurance plan approved by the NRC Staff. The "Quality Plan for
Underpinning Activities" (MPQP-1) was written specifically to provide nuclear
quality assurance coverage of certain subcontractors which did not themselvas
have nuclear QA programs (Mergentime, Spencer White & Prentiss and their sub=
contractors). MPQP-1 was approved by the Staff, subject to certain questiions
as to coverage , at a March 10 meeting with Consumers. Resolutioa of the
coverage questions was achieved at meetings with the NRC Staff on

March 30, 1982, as documented in a letter from J W Cook to Mr J G Keppler
dated April 5, 1982. In the April 5 letter, Consumers agreed to place all to-
g0 underpinning work, with certain specific exceptions, under the coverage of
the quality plan for underpinning activities. The latest revisions of MPQP-1
encompass the installation and operation of the structural monitoring system,
as performed by Wiss Janey, in addition to the auxiliary building and service
water pump structure underpinning.

Activites being performed wholly by Consumers, Bechtel or specific
subcontractors which have in-place nuclear quality assurance programs are not
specifically subject to MPQP-1, (which was designed for subcontractors without
nuclear QA programs). We interpret the existing quality assurance programs
and procedures of those organizations not covered by MPQP-1 as meeting the
Order's requirement of an approved QA "plan". Such quality assurance programs
and procedures have been approved by the Staff previously or by CP Co under
procedures normally used to review contractor QA programs. Of course, the
specific construction implementing procedures for activities carried out under
these QA programs are subject to review by the Staff to the extent it deems
necessary.

With regard to the items listed under III, above, the installation of
deepseated benchmarks is being carried out by Woodward Clyde, which is subject
to its own quality assurance program and procedures approved by Consumers and
previously subject to NRC Staff inspections. The construction dewatering
wells under item III(b) are to be installed subject to the quality
requirements agreed upon with the Staff. As indicated above, the installation

mi0582-0087a100



of monitoring systems for the auxiliary building underpinning as performed by
Wiss Janey (item C, above) is covered by MPQP-1, and as performed by Bechtel
is subject to the overall site quality assurance program.

In summary, after issuance of the April 30, 1982 Order, the Company stopped
certain work pending written confirmation of NRC Staff approval, previously
given, that such work could be completed. Consumers Power Company requests
Staff confirmation on these work activities so that they can be resumed as

CC Atomic Safety and Licensing A 1 Board, w/o
CBechhoefer, ASLB, w/o
MMCherry, Esq, w/o
FPCowan, ASLB, w/o
RJCook, Midland Resident Inspector, w/o
RSDecker, ASLB, w/o
SGadler, w/o
JHarbour, ASLB, w/o
GHarstead, Harstead Engineering, w/a
DSliood, NRC, w/a (2)
DFJudd, B&W, w/o
JDKane, NRC, w/a
FJKelley, Esq, w/o
RBLandsman, NRC Region III, w/a
WHMarshall, w/o
JPMatra, Naval Surface Weapons Center, w/a
Wotto, Army Corps of Engineers, w/o
WCPaton, Esq, w/o
SJPoulos, Geotechnical Engineers, w/a
FRinaldi, NRC, w/a
HSingh, Army Corps of Engineers, w/a
BStamiris, w/o

JWC/JEB/dsb
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“Widlaod Taits T and 2.

Docket No 50-329, 50-330
t rial 17138 10, 198

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
a4 summary of action it has taken in response to the ASLB order dated April 30,
1982. Furthermore we are requesting explicit written approval for
continuation of certain comstruction activities.

CONSUMERS POWER COMPANY

By /8/ J W Cook
J W Cook, Vice President
Projects, Engineering and Construction

Sworn and subscribed before me 12th day of May 1982

Barbara P Townsend
tary ic
Jackson County, Michigan

My Commission Expires September 8, 1984
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P UNITED STATES UF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Before Administrative Judges:
Chiarles Bechhoefer, Chairman
Dr. Frederick P. Cowan

‘Ralph S. Decker
Docket Nos. 50-329 OM
In the Matter of 50-330 OM
CONSUMERS POWER COMPANY Docket Nos. 50-329 OL
50-330 OL

(Midland Plant, Units 1 and 2)
April 30, 1982

MEMORANDUM AND ORDER
(Imposing Certain Interim Conditions
Pending lssuance of Partial Initial Decision)

Pending before this Licensing Board are consolidated proceecings
arising out of the NRC Staff's December 6, 1979 Order Modifying Construction
Permits No. CPPK-E1 and No. CPPR-82 (OM proceeding), and the application by
Consumers Power Co. for cperating licenses for Midland Nuclear Power Plant,
Units 1 and 2 (OL proceeding).l/ The facility, currently under
construction, consists of two pressurized water reactors located in Midland,
Michigan.

The Modification Order was generated 2s a result of the excessive

settlement which occurred with respect to the facility's diesel generator

1/ The proceedings were consolidated at the request of Consumers Power Co.,
= the Applicant in the OL proceeding and the Licensee in the OM proceeding
(hereinafter referred to as "Consumers”). See Prehearing Conference

Orger, dated October 24, 1980 (unpublished).
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dbuilding and other plant structures. HKearings which have been held to cate

concern the soils settlement issues raised by the Modification Order, as
well 23 related contentions of intervenors in each of the proceedings. (The
majority of the sofls settlement contentions have been sponsored by Ms.
Bardara Stamiris, an intervenor in the OM proceeding.) As reflected in our
Memor anaumé’ of October 2, 1981, we have determined to issue

separate partial initial decisions dealing with various aspects of the soils
fssues. The first, now under preparation, deals with quality
assurance/quality control (QA/QC) ang management attitude issues, as
delineated in the October 2, 1981 Memorandum. With limited exceptions, the
record on these matters was closed on February 19, 1882, follewing some
thirty-five days of hcaringsulf The second will deal with proposed

remedial actions to correct the soils settlement problems. Hoaringi on
these matters are not yet completed, partially as a result of the as-yet
developing positions of all parties on these questions,

With respect to the QA/QC and management attitude issues, proposed
findings of fact and conclusions of law, and supplemental proposed findings
and conclusions covering matters as to which the record was reopened, have
been recefved from all interested parties, and Consumers has just recently
filed its replies to each of the proposed and supplemental proposed

findings and conclusions of the other parties. Ouring the course of our

2/ Memorandum (Concerning Telephone Conference Call of September 25,
1981 and Agplicant's Motion for Partial Decision), dated Octodber 2, 198!
(unpublished).

3/ Certain aspects of these issues will remain open unti)l our second
partial initial cecision,



review of these various filings, as well as of the cnfiro_rocord. we have

determined that certain conditions governing further construction, as set
forsh in Section VI of this Memorandum and Order, should be put into effect
immediately, pending the couplqtion of our review and the issuance within
approximately two or three months of our first Partial Inftia)
Decision.d/ Our reasons follow,
I. Background

Unger construction permits such as are in effect for the Midland plants,
& permittee may normally engage in construction activities in accordance
with the principal architectura)l and engineering criteria and environmenta)
commitments set forth in the application for the facility and the
construction-permit hearing record, without seeking prior epproval of the
NRC Staff., The permittee undertakes such activities at its own risk;
they are subject to Commission approval before an operating license may be

granted, See 10 C.F.R. §50.57; Cf. Northern Indiana Public Service Co.

(Bailly Generating Station, Nuclear-1), CL1-78-11, 10 NRC 733 (1879),

reversed on other grounds, sub nom. Pecple of the State of 111inois v. NRC

&/ This procedure has oeen previously utilized by the Appeal Board with
respect to these very same reactors. ALAB-106, 6 AEC 182 (1973).

We note that, in a telephone conference call on April 28, 1982, the
Staff indicated that ft might reconsider certain earlier testimony
expressing reasonable assurance that Consumers' QA program will be
appropriately implemented with respect to future soils construction
dctivities (Keppler, prepared testiony, p. 9, fol. Tr, 1864)., It
requested that we cancel certain near<term hoar1ngs which we had
scheduled, anc we 4id so. Memorandum and Order (Cancelling Evicentiary
Hearings and Conference of Counsel or Representatives), datea April 28,
1980 (unpublished). As a result, our first Partial Initia) Decision
could be delayed beyond the time frame we are now projecting,



(D.C. Cir. No. 8C-1183, July 1, 1881). The December 6, 1979 Mocification
Orcer would have modified this regime by prohibiting certain construct{on
activities with respect to safety-related structures and systems affected by
the soils settlement problems which have been aired in the ongoing
consolidated proceeding. The prohibited activities could not be undertaken
absent (1) submission of an amendment to the application seeking approval of
remedial actions, and (2) issuance of an amendment to the constructicn
permits authorizing the remedial actions.ﬁV‘ The Modification Order

further provided that a hearing could be requested by Consumers or other
interested person and, if it were, the Order would go into effect only as

a result of an order made following the hearing.fy

The construction activities which the Modification Order would have

prohibited consist of the following;l/

(i) any p1aciﬁg, compacting, or excavating soil materials under or
around safety related structures and systems;

(b) physical implementation of remedial action for correction of
s0il-related problems under and around these structures and
systems, including but not limited to:

(1) dewatering systems

(ii) underpinning of service water building

§/ Modification Order, Part IV. The Modification Order has been
acmitted into evidence as Stamiris Exh. 3, Attachment 15 (Tr.
2479).

§/ Modification Order, Part V.

7/ Modification Order, Part IV.
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(i44) removal and replacement of fill benedth the feedwater
isolation valve pit area
.« (iv) placing caissons at the ends of the auxiliary building
electrical penetration areas
(v) compaction and loading activities;

(c) construction work in soi) materials under or around safety-related
structures and systems such as field installation of conduits and
piping.

Had the hearings in the OM proceeding not been'requested, Consumers
could not have undertaken any of the foregoing activities without submitting
an anendmert to its 2pplication and obtaining construction- permit
amendments authorizing such activities. Sihce the hearing was requested,
the normal construction permit authority remains in effect, and no
construction permit amendment (or other NRC authorization) needs to be
sought in order for Consumers tc engage in the activities in quastion.

Both the Modification Order (Part V) and the Commission's Notice of
Hearing of March 14, 1980 (45 Fed. Reg. 18214, March 20, 1980) stated that
this Board is to consider and decide the following issues:

(1) Whether the facts (concerning quality deficiencies) set forth in

Part 11 of the Order are correct; and

(2) Whether that Order should be sustained.

11. Facts Underlying Modification Order

One of the bases for the Modification Order was the allegation that

there had been a breakdown in quality assurance related to soils. Ancother
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basis was that Consumers had not provided the information which the Staff
and its consultants required to permit a thcrough safety review of proﬁosed
remedial actions.8/ As a result of these deficiencies, the Staff

concluded that it did not have reasonable assurance th&i the safety-related
portions of the Midland facilities would be so constructed that they could
be operated without undue risk to public health and safety.

With regard to the first basis, Consumers and the Staff entered into a
stipulation on June 5, 1981, in which Consumers conceded that prior to
December 6, 1979 there were quality assurance deficiencies related to soil
construction activities. Consumers agreed not to contest the Staff's
conclusion that these deficiencies Constituted a breakdeown in quality
assurance with respect to soils placement at Midiand, and it acknowledged
that the deficiencies Eonstitu:ed an adequate basis for issuance of the
Ordervgf Wi.h regard to the second basis for the Order, the Staff and
Lonsumer 3 2ntered into two additional stipulations in which Consumers agreed
not to contast that, as of December 6, 1979, the NRC Staff had insufficient
information to evaluate the proposed remedial actions for the auxiliary
building, for the bcrated water storage tanks and underground

piping.&fy

8/ We are here making no findings and reaching no concliusions with
respect to a third basis for the Order, an alleged material false
statement. Hearings on that subject are not yet completed although we

have heard testimony on the management-attitude aspects of the alleged
statement.

9/ Applicant/Staff Joint Exh. 1, following Tr. 1175; admitted at
Tr. 1188. .

10/ Applicant/Staff Joint Exhe. 2 and 3, dated December 1, 1981 and
February 9, 1882, respectively (Tr. 5447, 7164).
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As a result of these stipulations, we are able at an.ear1y stage of our
review to conclude, with respect to the first hearing issue, that the
fecis set forth in Part II of the Modificztion Ordcr (to the extent they
relate to soils QA deficiencies and the adequacy on December 6, 1979 of the
Staff's information to review remedial actions) are correct and constituted
an 2dequate basis for issuance of the Order. Consumers, the NRC Staff, and
intervenor Barbara Stamiris each submitted proposed findings to this

effect.ll/

I11. Facts Giving Rise to Interim Requirements

We have not yet completed our review of the second hearing issue--j,g,.
whether and, if so, to what extent, the Modification Order should be
sustained. Consumers has described this issue as "whether the safety issues
[giving rise to the facts set forth in Part 11 of the Modification Order]
have been resolved so that the quality assurance program with respect to
soils is now being properly -implemented and there is reasonable assurance
such implementation will continue through the construction
process.'lg/ Ms. Stamiris has described it somewhat ‘similarly, as
"whether as a result of revisions, improved implementation, and other
factors, this Becard has reasonable assurance that the QA and QC programs

will be appropriately implemented with respect to future soils construction

and remedial activities" 13/ However, they reach different answers to

this question.

11/ Consumers Proposed Findings § 35; Staff Proposed Findings,
%Y 236-237; Stamiris Proposed Findings, ¥ 10.

12/ Consumers Proposed Findings, Y 37 [sic; should be 36].

13/ Stemiris Proposed Findings, § 10.
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Consumers asserts that, as a result of organizational and procedural
changes which it has put into effect since the issuance of the Hodific;tion
Order, its QA program is now being properly implemented. It urges us to
£ind reasonable assurance that the future soils construction activities
including the remedial actions taken as a result of inadequate soils
placement will be accomplished in accordance with QA principles of public
health and safety.lﬁf On the other hand, althcugh Ms. Stamiris
concedes that Lonsumers' organizational changes represent a "positive
response',lé/ che nonetheless concludes that the implementation of QA at
Midland is inadequatelf/ and that the same kind of problems and
weaknesses currently exist as had lead to problems in the past.ll/

She would have us put the Modification Order into effect and shut down
| soils-related construction 1mmediate]yvl§/ The NRC Staff also gave

its reasonable assurance that the QA program would be properly

14/ Consumers Proposed Findings, 14 81-83.

Stamiri§ Proposed Findings, ¥ 222.

-
wn
~

16/ Stamiris Proposed Findings, q 221.

—
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Stamiris Proposed Findings, ¥ 225,

18/ Stamiris Proposed Findings, § 254; Part 111.C.
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imp1emented.lg/ although at least one of its witnesseé expressed some

reservations (Tr. 2441-42 (Ga]\agher)).zgf

*We do not at this point in our review express any opinion with respect

to those positions--except to note trat none of them is baseless and all

have evidentiary support. The resolution of this broad issue will, as we

have seen, affect the degree +o which and the manner in which soils-related

construction activities (and particularly remedial actions) will be

permitted to continue.gl/ b s

As background for our approach to this questioﬁ, we deem it important

+o note that the QA/QC deficiencies which are addressed by the Modification

Order are not the first instances where Consumers has experienced difficulty

in properly implementing its QA/QC progrmn; The Appeal Boarg pinpointed one

such instance in ALAB-106 (fn. &, supra), and it imposed conditions designed

to alleviate the deficiencies which it found to exist. Later, questions

were raised concerning the QA/QC organization being utilized for this

facility. ALARB-132, 6 AEC 431 (1973); ALAB-147, 6 AEC 636 (1973); ALAB-152,

& AEC 816 (1973). Subsequently, the Staff jssued a show-cause order which

NRC Staff Proposed Findings, 1 375.

Mr. Gallagher stated that he supported Mr. Keppler's conclusions
concerning implementation of the QA program wentirely" but adced that
he "would like to see some other things to be included” (Tr. 2455).
See also fn. &4, supra, g2

As we have pointed out (pp. 4-5, supra), the most stringent

condition we could impose on those activities under the Modification
Order would be to prohibit such activities pending submission of an
amendment to the applications and issuance of construction-permit
amendments authorizing remedial action. A1l or any portion of that
condition could be put into effect. Cf. public Service Co. of Indiana
(Marbdle Hi1l Nuclear Generating gtation, Units | and Z), cLi-80-10, 1
NRC 438 (1980); Wisconsin Electric Power Co. (Point Beach, Unit 1),
CL1-80-38, 12 NRC 547 (1980).




was founded on other QA/QC deficiencies, and additional corrective actions
were mandated. ALAB-283, 2 NRC 11 (1975), clarified, ALAB-315, 3 NRC lb1
(1876). During thet show-cause proceeding, the Appeal Board remarked that
“non-compliance with the Commission’s quality assurance;regulations is * = *
a problem which has plagued the construction of this facility.” ALAB-270,

1 NRC 473, 476 (1975).22/

With this history before us, early in this proceeding we expressed
concern about the adequacy of and the potential safety impact of ongoing
construction activities (Tr. 754-55). On the opening day of the hearing,
the Staff responded to our inquiry by presenting testimony regarding
soils-related construction of the type that would be going on during the
period of time before we could issue a decision governing construction
encompassed by the Modification Ordervgéf From that testimony, it
appeared to us that Consumers was at that time consulting with and §;eking
agpproval of the Staff before engaging in any of the construction activities
there under consideration--isgs. installation of 20 permanent back-up
interceptor wells in the area near the Service Water Structure and the

Circuleting Water Intake Structure, and surcharging of the two valve pits

22/ See also Board Exhs. 1A and 1B (Tr. 1875), which contain a summary
of problems experienced at Midland since the start of
construction.

23/ Testimony-and Supplemental Testimony of Darl S. Hood, both fuilowing
Tr. 1097.
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which are adjacent to each cof the Borated Water Storage Tanks 24/

AltnOugh all of the outstanding questions raised by the Staff concerning
those proposed remedial activities had not then been resolved, the Staff

- expressed its "reasonable assurance" that the activities would be performéd
in an acceptable manner .25/ We interpret that reasonable assurance
conclusion as premised upon Consumers' affording the Staff the opportunity
to review the proposed resolution of the unresolved questions.&> 26/

In addition, Consumers advised us that, in.February, 1980, it had
voluntarily committed not to proceed with further remedial actions without
Staff review and concurrence.2// (Insofar as the record reflects, this
comnitment appears to have been an oral one, not reduced to writing prior to
its incorporation into testimony in this proceeding.) That Consumers will
provide the Staff with sufficient information to permit a thorough safety
review is inherent in this commitment.

We find no indication in the record that Consumers has failed to honor
this commitment. For its part, the Staff agreed that it would accept

information through meetings and presentations rather than an amendment to

24/ Hood, prepared testimony, p. 2. Those were the only two soils-
related activities then under way or planned to be undertaken by
Consumers in the near term (Tr. 1112).

25/ Hood, supplemental testimony, p. 3. Subsequently, on December 10,
1881, the Staff approved the installation of S5 additional temporary
dewatering wells. Staff Exh. 13 (Tr. 6901).

26/ Hood, prepared testimony, p. 3; supp. test., pp. 2,3; Tr. 1113-14,
1119.

¢«7/ Testimony of Gilbert S. Keeley, fol. Tr. 1163, p. 13.
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the application. Beyond the tio matters about which the Staff initially
testified, the Staff has utilized this arrangement to approve such .
activities as construction of access shafts and a freezewall in preparation
for underpinning the auxiliary building and feedwater isolation valve
pits,ZQ/ and any drilling activities near seismic Category I .
underground utilities and structures (Tr. 5485-86). During the hearing,
Consumers agreed that the commitment would be extended to the matter of
crack evaluation, a question which Consumers judged to be less important
than does the Staff (Tr. 5735-38). As far as we are aware, certain
additional remedial actions to which the commitment is being applied are
currently under review or in progress.

From the present stage of our review, it appears that Consumers'
voluntary agreement has resulted in adequate Staff surveillance of the
proposed remedial actions covered thereby, prior to Consumers' commencement
of the remedial actions. Consumers itself has acknowledged the usefulness
to it of its consultation with the Staff prior to the initiation of remedial
activities (Tr. 5660-61). At this time, we are making no changes to the
procedures utilized under this arrangement.

It is important to note, however, that Consumgrs' commitment does not
extend to all the activities which Part IV of the Modification Order would
have pronibited (Tr. 1202-1212, 13%0). The scope of the oral commitment is

not clearly defined. While it appears essantially to cover those major

28/ Letter dated November 24, 1681, from Darl Hood (NRC) to James W.
Cook (CPC) (Staff Exh. 5, Tr. 5467).
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remedial actions within the scope of Section 1(b), but not activities
falling within Sections 1(a) and 1(c), of Part IV of the December 1979
Order (Tr. 1420-1422), there is some ambiguity whether certain activities
may faT\iwithin Section 1(b) or one of the other categories. ‘

Although we have no objection to the Staff/Consumers werking
relationship for those portions of the remedial work to which the commitment
applies, several matters of record cause us to be dissatisfied with the
limited scope of activities covered. More specifically, as 2 result of the
matters described in this section of this Memoranduﬁ and Order, augmented by
the related information appearing in Part Iv, we are of the view that
certain activities outside the scope of Consumers' commitment but within the
coverage of the prohibition in the Modification Order should be subject to
prior Staff review and approval.

The first of these matters which gives us concern is that of
underground piping. Consumers proceeded with work associated with
underground piping which carries cooling water essential to safety without
seeking or receiving formal staff concurrence (Tr. 7784, 7788a). This work
would clearly have been prohibited under part 1V, Section 1(c) of the
Modification Order, and it could also be interpreted as falling within
Section 1(b) (Tr. 7788¢c). The record is confusing as to whether the Staff
regarded Consumers' € mm1tment as in fact covering that type of remedial

action (Tr. 7781-7783, 77882-7790, 7894-7901).== 29/ 1he Staff expressed

29/ We disagree with Consumers' response to Ms. Stamiris' Proposed
Findings and Conclusions, { 8, pp. 6-7.
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the opinion that underground piping should be ccvered by the commitment (Tr.
7788c, 7789, 78%9). Underground piping was of concern to the Staff pr{or to
its issuance of the Modification Order.39/ One reason we believe it
essential that safety-related activities such as the rebedding of piping
should have prior full Staff review and concurrence is that once such work
is performed and the piping then recovered with earth, it is no longer
accessible for-inspection for such concerns as have been identified during
the course of this hearing--e.g., corrosion (Tr. 7683-86, 7827-35),
deformation (Tr. 7913-14), quality of foundation soils (Tr. 7911), pipe
welds (Tr. 7652-56), and condition of pipe wrapping materials (Tr. 7860,
7914-15). Therefore, adequate QA/QC surveillance is fundamental to assuring
safety. The Staff has expressed its desire, in fact, to review such matters
as compaction criteria and procedures prior to the work taking place, and to
be able to inspect the work while being performed (Tr. 789¢). Moreover, the
Staff has stated that it had iﬁsufficient soil-profile information to i
evaluate distortion in pipes buried in soils which have settled.3!/

The second reason for our requiring further Staff review ang approval
prior to the start of soils-related construction differs from the first in
that iﬁ does not stem from a single type of construction activity. Rather,
it pervades the entire spectrum of soils-related construction activities.

As a result of Board questioning, we have some doubt whether, in the absence

29/ 1.E. Rept. 79-06, dated April 4, 1979 (Stamiris Exh. 3, Att. 8, at
p. 8).

31/ Kane, prepared testimony, fol. Tr. 7752, p. 3.
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of Staff review and approval, Consumers would carry out cgrtain remedial
soils activities using appropriate QA procedures and prinéip1es. Its
witnesses presenting the remedial plans for the auxiliary building were
unsure of the manner in which QA principles would be applied to that
operation (Tr. §530-32). With respect to the engineering of the remedial
actions, Consumers was able to describe the QA procedures it had already
followed (Tr. 5718-20), but it also indicated that it did not consider the
engineering 2 problem area and was therefore not applying any specialized
procedures to those activities (Tr. 5622)--despite the fact that it had to
formulate and rework jts plans four different times mefore it obtained 2
system acceptable to the staff (Tr. 5647-58). Consumers does not appear to
have obtained Staff approval with respect to the engineering QA procedures
which it had followed (Tr. 5750). Furthermore, Consumers seems to have 2
tendency to treat as many structures 2as possible as non-Q-1isted (and,
hence, as not subject to QA controls) (Tr. 5626, 5671-72).

For these reasons, we are not completely satisfied as to the extent to
which QA plans and controls are to be applied by Consumers to underpinning
activities. In particular, we are concerned about areas adjacent to, but
not necessarily directly under, safety-class structures. These activities
include bering of large diameter, closely spaced holes for soldier piles
which would penetrate low shear-strength soil layers at elevations below the
foundations of 2djacent safety-class structures (Tr. 5674-79; §765-71), and
essentially all underpinning activities beneath the turbine building the

failuyre or tilting of which might influence the safety or future seismic
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resistance of the adjacent safety-class structures (Tr. 6083-85; 7125-27).
These potential QA/QC gaps lead us to believe that, at least in the neS}
future, the comaencement of safety-related activities of this type should be
subject to the Staff's approval--particularly as to wheiher specific
activities are to be covered or not covered by an appropriate QA

plan.ﬁ’

IV. Related Matters Substantiating
The Need for Interim Conditions

Certain matters which have been the subject of notifications by various
parties fo the Board tend to accentuate what we regard as the need for the
interim conditions we are imposing. These matters have not yet been the
subject of evidentiary hearings,‘and we exprass no final view as to their
accuracy or import. Nonetheless, we regard these matters as closely
relevant to the facts cn which we have taken evidence and pertinent to our
determination that interim conditions should be imposed.

As one example of this type, representing an activity we believe should
be covered by the commitment, the Board has been informed by way of a
Consumers' Non-Conformance Report that a 42-inch diameter hole was drilled
to a depth of 40 feet within the "Q" fill area, apparently without proper

authority; without the develepment of, or adherence to, written procedures;

32/ We understand that Consumers later indicated that monitoring
instruments would be placed before commencing underpinning activities
to measure horizontal movements between the turbine building and
adjacent structures "in response to questions raised by the Atomic
Safety and Licensing Eoard". Memorandum dated March 11, 1982 from Darl
Hood, Summary of March 8, 1582 Telephone Conversation Regarding Soil
Spring Stiffnesses for Auxiliary Building Underpinning and Phase Il
Construction.
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without the participation of the On-Site GeotechnicaI'Engjneer; and without
adequate QA/QC surveillance, if any.ié/ We hasten to point out that

we have not yet heard evidence on this report and express no view as to its
accuracy. It appears, however, to describe the type of activity which is
encompassed by the prohibition'in Part IV, Section 1(a) of the Modification
Order. Moreover, if the NCR is accurate, the activity would ~onstitute a
prime example of the kind of work which we believe should be subject to
prior Staff review and concurrence.

Additionally, we have also recently been notified of loose sands
located in the plant fill north of the Service Water Structure and
Circulating Water Intake Structure. This loose sand reportedly underlies
2bout 500 feet of seismic Category I pipe.  We understand that Consumers
has decided to remove and replace this material to avoid potential
liquefaction prdﬁlemsvii/ Once again, we express no view as to the
validity of this information. But considering the vagueness as to the
limits of Consumers' commitment and the apparent potential effect on public
safety of these construction activities should the plant later be allowed to

operate, we deem it necessary at this time to eliminate any uncertainty and

33/ NCR # MO1-4-2-008 Rev.l, dated February 25, 1982, transmitted to the

"~ Board and parties by letter dated March 12, 1982, from James E.
Brunner, CPC. The Board requested that it be provided with audit
reports of this type (Tr. 5975-76).

34/ Memorandum from Darl Hood, Notification of Loose Sands Beneath

T Service Water Piping, March 16, 1982. See also letter from James W.
Coock to Harold R. Denton, Additional Information Concerning Safety
Grade Buried Piping, March 16, 1982.
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to require that any remedial actions intended to rectify this matter re:éive
full Staff revieﬁ and concurrence before being undertaken.

Finally, the Board notes that the Staff has dis»greed with
ansumersgé/ over the extent of QA coverage and control of the
underpinning activities beneath the safety-class and adjacent non-safety
class buildings. The disagreement apparently has beén resolved by
Consumers' agreeing that essentially all underpinning activities would be
subject to Q-controls, except for certain already completed activities and
certain agreed-upon non-critical activities.36/

Altnough the Board recognizes that these disagreements may reflect genuine
differences of interpretation of requirements in Appendix B to 10 C.F.R. 50,
we deem it important to public safety that, pending the completion of our QA
review, the Staff's more conservative interpretation should apply to
remedial work activites, some of which are, or shortly will be, in progress.
Accordingly we have made the elements of that agreement part of this Interim )
Order. Again, while we express no views as to the validity of those matters

brought to ocur attention outside the actual hearings, they represent the

kinds of issues that were alleged in the December 6, 1979 Modification

35/ Memorandum dated March 12, 1982, from Darl Hood, subject: Summary
of March 10, 1982 Meeting Concerning Quality Assurance To Be Applied To
Remedial Foundation Work.

36/ \Letter, James W. Cook (CPC) to J. G. Keppler (NRC), dated April 5,
1982, subject: Quality Assurance for Remedial Foundation Work.
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Order, and that were the subject of ongoing efforts by the Staff and

Consumers to resolve them.

3 V. Description of Interim Regquirements

As a result of the various safety problems which we have described in
Section III, above, the potential and related problems described in Section
IV, above, and the imminence of the commencement of additional
safety-related work activities on remedial measures for the ﬁoils settlement
problems which we have been considering, we find it necessary to act now to
remove ambiguities in Consumers' commitment to obtain prior Staff approval
for remedial measures. Pending the completion of cur review of the record
and issuance of a partial initial decision, we are requiring that the
construction permits be amended to prohibit (in the absence of Staff.
zpproval) the same activities as would have peen prohibited by Section IV of
the Modification Order. (We are updating the requirement to take account of
certain developments which have occurred since December 6, 1979.) This
requirement would not apply to any of the activities as to which the NRC has
already given its approval. Nor does it dictate the manner in which the
Staff may exercise its review--i.e., whether piecemeal (individual
construction steps) or ac an integrated package. In additi;n. for the

reasons we have outlined, we are requiring that certain of these activities
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be governed by a QA p\an.§§/ We have pointed out that some of the

material which we have considered in this order has not yet been the sdbject
of a completed evidentiary hearing; indeed, the scope of our QA regquirement
is premised in part upon an apparent agreement between Consumers and the
Staff contained in material of this sort. Letter of James C. Cook, fn. 36,
supra. we expect Consumers and the NRC Staff to present testimony on these
open items at a later evidentiary session.

We stress that in our forthcoming Partial Initial Decision we will
reexamine.the terms and conditions which we are heré imposing on an interim
basis. At that time, we may reaffirﬁ, expand or remove them. Until such
time, however, we find that the Modification Order should be made effective
to the extent which we have described. We stress thal we are not at this
time regquiring the submission or appraoval of any amendments to the
applications for construction peymits (as praovided by the Modification
Order). In our opinion, the Staff consuitation and approval which we are
requiring will achieve the substantive re§91ts we believe necessary without
adding certain procedural requirements of an application for a construction
permit amendmeﬁt which, in the present context, do not appear to be

necessary to attain the safety goals which we believe should be achieved.

38/ To require a QA plan for safety-related remedial soils construction
activities is consistent with the reguirements of 10 C.FR.
§50.34(2)(7). We ncte that the large-scale underpinning and other
remedial activities which are being undertaken are sufficiently
distinct from the activities contemplated during the
construction-permit review as to warrart a supplementation of the
applicable QA program.
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VI. Order

Based on the foregoing, it is, this 30th day of April, 1982

" ORDERED

That the Director of Nuclear Reactor Regulation, in accordance with io

C.F.R. §2.764(b), is authorized to amend Construction Permits CPPR-81 and
CPPR-82 as follows:

(1)

Construction Permits CPPR-81 and CPPR-82 shall be amended to
require that the permit holder obiain explicit prior approval
from the NRC Staff (to the extent such approval has not
already been obtained) before proceeding with the following
soils-related activities, and that these activities, with the
exception of those already apbroved by the NRC, and those that
the Staff agrees are not critiéa1, shall be controlled by a
Staff-approved Quality Assurance Plan:
(a) any placing, compacting, excavating, or drilling soil
materials around safety-related structures and systems;
(b) physical implementation of remedial action for correction
of soil-related problems under and around safety-related
structures and systems, including but not ‘imited to:
(1) dewatering systems
(i1) underpinning of service water building
(i11) removal and replacement of fill beneath the
feedwater isolation valve pit areas, auxiliary
building electrical penetration areas and control

tower, and beneath the turbine building
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(iv) placing of underpinning supports beneath any of .
the structures listed in (iii) above
(v) compaction and loading activities;

(c) construction work in soil materials under or around
safety-related structures and systems such as field
installation, or rebedding, of conduits and piping.

(2) Paragraph (1) above shall not apply to remedial actions
approved by the NRC Staff prior to the effective date of this

Order, nor to any exploriné, sampling, or testing of soil

samples associated with determining actual soil properties on

site which has the approval of the Director of Region III,

Office of Inspection and Enforcement. These testing

activities, however, shall be controlled by a Staff-approved

Quality Assurance plan which includes procecures for

controlling excavation or drilling activities more than §-feet

deep in "Q" areas.

In accordance with 10 C.F.R. §§ 2.760, 2.762, 2.764(a), 2.785 and
2.786, this Memorandun and Order shall be effective immediately upon
issuance and shall constitute the final action of éﬁe Commission on the
matters considered herein forty-five (45) days after issuance, subject to
ary review pursuant to the above-cited Rules of Practice. Exceptions to
this Memorandum and Order may be filed by any party within ten (10) days
after its service. A brief in support of the exceptions shall be filed
within thirty (30) days thereafter (forty (40) days in the case of the NRC

Staff). Within thirty (30) days of the filing and service of the brief of
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the appellant (forty (40) days in the case of the NRC Staff), any other

party may file a brief in support of, or in opposition to; the exceptions.

o THE ATOMIC SAFETY AND
. LICENSING BOARD

-
’

aries gecnnoeter, i&rman
ADMINISTRATIVE JUDGE

\;;;Le4£¢¢g;é_ F?<Z£uu«£/u1éa
Ur. Frederick Y. Cowan, Memper
ADMINISTRATIVE JUDGE

ADMINISTRATIVE JUDGE

Dated at Bethesda, Maryland
this 30th day of April, 1982.

Judge Jerry Harbour, who has served as a technical interrogator and an
alternate Board member during portions of the hearings concerning management
attitude and quality assurance matters, and who has replaced Judge Decker
for the forthcoming segments of the consolidated OL-OM proceeding (with the
exception of the first Partial Initia) Decision and urders, such as this
one, which are integral to that Decision), supports the rulings and
reasoning included in this Memorandum and Order.
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Underpinning to quake-proof A-plant

| ———————————

A New Jersev contracor has come up

with 2 $120-miilion underpinning

scheme to replace improperily compacted
fill under two buildings at a Midland,

\fich., nuclesr statdon so both structures

an mee: revised Nuclear Regulatory

i Commuission seismic standards.

. To inswall the new foundation, Mer-
genume Corp., Flemington, N.J., will
runnel to the edge of the piant’s auxihiary
nuilding, install a temporary support sys-

* 1em. excavate 36 ft of fill down to glacial
ull and build two new support walls.

The owner of the 1,300-Mw Midland
nuclear project, Consumers Power Co,,
lackson, Mich., discovered soil compac-
Lon problems in 1978 when the diesel
generator building sank more than 3
in. —more than the total sertiement pro-
ected for the 40-year life of the $3.3-
Billion powerplant (ENR 12/7/78 p. 16)
Consumers handled the probiem by sur-
charging the building with sand to sink it
as far down as possidle.

. Nex:, the utility began an expioratory

{ bonng program and discovered that fill

underiving the south end of the auxiliary

| building and a service water pump build-
ing was not properly compacted. The

control tower, two electrical penetration
areas that connect the tower to the two
reactors, and two feedwater isolaton
valve pits
Sois at U =+ site were to have been
compacted t0 95% of maximum density
reports Gilbert S. Keeiey, utility projec
manager for the Midland piant But
either contractors misread specifications
or the specifications were inaccurate
beczuse in some areas the utility found
, that the sand and clay soil wasn't even
cose to the required density, he says.

wobbling tower? Although the auxilia-
rv building, which sits between the two
reactors, had not settled, test borings
s showed that it would not hold up in an
anhquake, says Keeley. The joint con-
pecring the control tower to the rest of the
dusaing —which sits on glacal ull—
would be overstressed

“The borings indicated that in an
earhquake it would wobble around a
bit,” he savs

In 1979, the uulity proposed jacking
nine 4-{t-wide, concrete-flled caissons
under each side of the building to support
the joint. But by 1980, the Nuciear Reg-
ulatory Commussion released new seismic
Randards based on projected earthquake
glo"‘: |.3 umes greater than those the
uulity had originally been required to
g¢meet. The

caissons couldn't provide
enough strength to support the control
lower and wing areas under the higher
seismuc assumpuons, explains Keeley

auxiiary building consists of the plant °

Back to the board. To meet the new
standards, prime contractor Bechtel Pow-
er Corp., San Francisco, and Mergenume
have designed and are building three
reinforced concrete walls to suppiant the
existing foundation beneath the south end

about 36 ft below the bottom of the
auxiiiary building. Workers will then
place the permanent concrete walls to
form the new foundauon

The underpinning on the service pump
structure will be similar to that underiy-

\

A-plant bulidings sitecd on inagequately compacted fill inciude diesel generator duilding

(bortom arrow), auxilliary buillding (top), and pump building (right).

of the auxiliary building. One 339-ft-long
wall will run east to west along the
southern edge of the building, supporting
the control tower and, on either side, the
wings and feedwater isolauon vaive pits
Two 43-ft-long walls will run north tw0
south, supportng the juncture of the con-
trol tower and the wings, which house the
electrical penetration areas. Wall thick-
ness will vary from 6 to 12 ft and together
will carry a load of 28,000 tons.

To prevent ground movement, Mer-
genume 1s installing a (reeze wall by
drilling a series of 44-ft-deep holes at 4-ft
intervals and running pipe filled with
glycol through the hoies to freeze the
ground. Next, the contractor will dig rwo
63-ft-deep access shafts on either side of
the building and tunnel to the edge of the
auxiliary building to install the tempora-
ry support system.

Duning constructon, the existing foun-
dauon will be supported by jacks restung
on top of steel [-beams supported at one
end by cast-in-place concrete columns
and at the other end by the reactor con-
tainment building foundauon. Once the
supports are in place, 12 columns under
each building wing, workers will remove
14,000 cu vd of soil

Excavauon will be done in three stages
First, workers will dig down 20 fr. Sec-
ond, concrete chunks buried under the
building will be removed and, finally, the
fill will be excavated down to glacial ull,

ing the auxiliary building, but no tsmpo-
rary support structure will be required.

Contractors have begun digging the
access shafts for the auxiliary building
underpinning and the project is scheduled
to be compieted in June, 1983 —one
month before fuel loading begins.

The job is “geting to be a critical
path,” says Keeley, “We want to be out
of the area by the fuel-load date.” -

-

EPA releases revised
superfund cleanup plan

After months of waiung for the Environ-
mental Protecion Agency to come up
with 2 national pian under which to
administer superfunded hazardous waste
site cleanup, the agency last week finally
reieased a revised scheme for public com-
ment
Although EPA has taken action on some
abandoned sites, the agency has been
proceeding without what many consider
to be the cornerstone of the superfund
program — the revised national contingen-
¢y pian
he plan will provide the framework
to evaluate and rank the 400 identufied
sites to be considered for remedial action
[t will also establish guidelines for coordi-
naung federal and state responses, define
when t0 take emergency or remedial

ENR / March 18, 1982 38
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Conference telephone call between Bechtel/Consumers and NRC.

Call initiated by Don Horn/Al Boos to Dr. Ross Landsman,

In attendance:
BECHTEL/CPCo

Al Boos
J. Fisher
R. Cook
D. Horn
J. Schaub
Jim Moore
Ben Marguglio
J. Simpson

Bob Sevo

Dave Ronk

Gary Rogers

Ray Oberleitner
Ken Vander jack

(NRC - Site)

(Mergentin2)

Boos: Hello, Ross, this is Al Bcos,
Who is there with you?

Ross: Landsman and Boyd.

Boos: Who else?

EOVD:

That is it.

NRC, Region 3.

NRC-Region IITI -Chicago

Ross Landsman
Mr. Boyd

with Dor Horn.

Were you able to get through to the NRR or not?

Couldn't raise anybody - will handle withouf’h!h.

Boos:

soils work,

(Brief introductory remark) With respect to remedial

it was the staff's position that alli items

were Q unless applicant could demonstrate that certain

activities should be non-Q data.

Michigan,

When I came back to

we have a weekly coordination meeting and one of

the first things we did this morning was to draw up a list

of those items which either have been completed or in

process or are proposed which we feel can,

treated as non-Q items.

in fact, be

Since we are working under the



Boos:

business as usual concept of you making audits, we felt

it was prudent to review with you this list prior to
making inspection so that we would have a very clear
dialogue in terms of those items remaining Q, primarily
because in some respects we elect to bid it may not be
physical}y possible to replace that item - like removing

or drift. Since we don't want to be cited,
we are going to attempt to identify items we feel are
non-Q. ﬁe feel it is essentially a complete list. May
be a need from time to time to offer other items. We will
try to do it befbre we undertake the work. I will ask
Don to take us through this.
Access shafts below 609 - drifts, the piers and instrumentation.
(Ron Cook has a copy of it. If necessary for interpretation,
he can help me).
il. Access shafts below 609 - Soldier Piles.
It may help you if you have a clean sheet of paper to
put down four column headings. I will try and summarize.
With respect to soldier piles, we have procured those piles
and have installed them as non-Q as you are aware.
With respect to access shafts below 609. In this case,
in general, other than just access shafts at 609, we feel
that the purchase of tools and equipment like torque
wrenches, jacks, gauges and threading machines should be
non-Q. Our rationale is that there is either provision for
calibration or an end inspection of the fabrication, like
the reinforcing steel that is threaded by the threading
machine. Again, tools and equipment is intended to be

a generic comment.



Question: 1Is this construct‘on equipment?

Answer: Yes, tools and egquipment.

(This is being transcribed for purposes of preparing a telephone

summary. QA required it.)

3. {ﬁ:;;f shafts below 609. Purchaseof steel and
‘wood hqqm and I believe we talked about that the other
day in Bethesda.

J. Fisher: .To differentiate - steel shape = whalers in wood

Ross: When we talked ;n the Washington, we were talking about
the no certs.

Al: That is what makes it a Q pvrchase. We would not be buying
this with mill certs because this steel doesn't stay
in - it is temporary and non permanent. Standard
manufauctured item.

Ross: We are just talking about the mill cert?

Al: We are not talking about buying it Q.

Cook: The tons of concrete that you pour around here - did you
have mill certs on the wood forms you qud before? Why
on this particular job? 1Isn't wood steel shapes?

Al: That is right - We didn't think it needs to be bought Q.

Cook: You didn't talk about this before.

Al: This is a whole new thing.

Cook: NRC -~ what is the meaning of all this?

Al: We were directed that everything was to be Q unless the
applicant could demonstrate that item could be classified
as non-Q - we feel that it is imperative for us to check
off with you even though you may scym need not be
purchased Q. We want to leave a trail that is crystal

clear.



Cook:

Cook:
Fisher:
Al:
Ross:

Al:
397

Ross:

Al:

The point is that historicall, we never have approved

anything. Our function is that you are oblijated to
assure the world that you have done all things appropriate
and have invoked QA. We cannot eithe - agree or disagree.
I am not asking for you - I am making a statement of our
policy in advance. We will know in an audit what our
position is. If he is not in agreement with that
position it is in our mutual intere ;ts for us to know
now from a cost)schedulquuality and personnel safety
standpoint.
Ge ahead and revert back to the fact that you poured tons
of concrete.

We are doing this because of what you told us
the other day.
Last item under access shafts below 609 is purchase of
rock bolts.
Which rock belts?
Rock bolts Turbine Building and buttress access shaft.
Again, purchasemz i;stallatxon would be handled as Q.
In all of these cases, I have talked about you will note
I have talked about only procurement of material with
exception of soldier piles. Tools and equipment, etc.
Installation wculd be Q.
Continue.
New subject - drifts. We are planning to procure the
material for the steel sheets which are basically the
box-shaped frames that accopt.§:zz::§ in the drift as non-Q.

Fabrication of those steel sheets would be Q and installation.
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Al: The next item - the procurement of the wocod teggirg and
wood wedges for the drifts would also be non-Q. Procurement.
Procurement of the‘back packing material for the drifts
would be non-Q. And as a 4th item, the procurement of
the rock and earth anchors would be non-Q. Those are the
sets of items under fhe classification of drifts. Under
piers - - -
Don has asked me to again reiterate that fabrication and
installation of the drifts classification items would be
Q. Under classification of piers, Ross, you mzz b? aware
that there is Ethifoam to be put behind metal deggrmss as
back packing. May be gluing Ethifoam to steel . We will
propose to procure that glue as a non-Q commecdity.
Verification that is in place would be a Q-listed activity.

That is the only entry I have under piers.

Last item is instrumentation. We are talking about the
settlement monitoring instrumentation, pier monitoring
instrumentation, etc.

Our position here is that the raceway, the wire and the
brackets that would accept the instrumentation would be
procured and insta%led as non-Q. The checkout of the
system and the : of the reading would be Q.

Ross: What would you say about the instrumentation in that area?

Al: Instrumentation has been purchased Q.
The instrumentation system is in a data room - it has
7\ been procured and installed with environmental controls

as non-Q.
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Al:

Ross:

The last item which is essentially a repeat of that

above under access shafts augegjbackup gauges 4

.Jgave been procured as non-Q but would be calibrated

under a Q program. These are existing dial gauges.
Our instrumentation is essentially well under way.
Wiring has been pulled - raceway has been installed,
etc. Those are the only comments I have.

Okay. Let us talk here a minute and we will get back

with you in just a second.

B. Marguglio: Didn't those dotted lines mean all non Q?

Al:
BM:

Al:

Cook:

Ross:

Boyd:

Al:

Boyd:

Al:

Boyd:

Yes, across the board.

Did_that come across in the conversation?

will reiterate it. It becomes Q at the checkout of the
system.

I am here.

Feel free to make your own comment.

We would like to digest this list and get back with your
designated person on Monday. We'd like to sit down and
look it over and get back with you, but not to say that we
approve or disapprove. If we have any problems or

= does not constitute approval - it means we don't have
any problems with what is here.

We recognize that you are not going to sign anything as
co-approvers.

But we can loock over and make judgments whether we have
any problems and identify anything that does give us V
problems. Who should we get back with on Monday?

Don Horn.

Okay.



Boyd: Ron, do you have any problems with that?

Cook: I think that can be quite livable. We might appear not
to have any problems but later on we get into construction //
and problem %s created. I don't want to have relingquished
our right to enforcement in that area.

Ross: That is exactly why we don't go iﬁézvfpproval process.

My judgment is there will be very +e= that will happen

that way but we want the door open.

Ross: Okay.

Al: Very good. The rest of us in the rcom will wait to hear
from you and your results on Monday.

BM: I have a question. Will it be both of you gentlemen
calling Don Horn Monday?

Boyd: Ron Cook and Ross and myself will get together and talk -
one of us will make the call. We will get back with you
on Monday with our findings.

Al: To clarify one point, to make sure I didn't mislead the
people in Chicago - with respect to the raceway material

- the wire, the fabrication of brackets that,

instrumentation_and termination of wire that we are talking

-
about that, with respect to procurement through installation.

Boyd: Could you give Ron Cook a copy of that so he can fax it to us?

Cook: I will try to fax it to you right away.

Boyd: I think that is important.

Al: Thank you very much.



Overall Licensee Performance Evaluation il < i

During the evaluation period, the licensee's performance is assessed to be
Category 3 in the technical areas of resolving the soils settlement issues;
installation cf piping and pipe suspension systems - particularly small bore

piping; and electrical installations.

In the past three years there has been an abundant amount of activity asso-
ciated with soils settlement issues. In spite of this, the enforcement history
in this area shows the licensee has demonstrated a lack of attention to detail.
Therefore, the licensee is considered to be in performance Category 3 in this
area. Continued enforcement in the soils area may cast dispersions on the
licensee's ability to successfully perform proposed resolution to the soils

settlement issues and envoke further escalated enforcement action in this area.

In the area of control of piping and pipe support systems, the licensee had
received (during the evaluation period) escalated enforcement action. While

in the process of attempting to correct these deficiencies, the licensee re-
ceived additional items of noncompliance and escalated enforcement as a result
of the NRC review into their resoluticn of the original items. This happened
immediately after the end of the evaluation period. Since then, the licensee's
performance appears to be improved. However, the test of time will ensure that
the licensee has actually improved their performance in control of piping and
pipe supports systems or whether their improvement was only as a result of re-

sponding to escaiated enforcement action.

In the electrical area, the licensee had embarked on an ambitious "pulling
schedule"” commencing half way through the evaluation period. Prior to this,

the NRC had verbally advised the licensee to have adegquate number and quality

of QC and QA personnel available wher escalated electrical installation acti-
vities commenced. The enforcewent history identified during the evaluation
period indicates a lack of rigorous QC coverage. Since this enforcement, the
licensee has increased the rigor and frequency of overview inspections, per-
formed a detailed audit pertaining to material storage and brought upper manage-
ment's attention to the findings, and is presently inquiring (at the irsistance
of the NRC) into the adeguacy of electrical QC coverage. Similarly, to the
installation of piping and pipe support systems, time will establish the sincerity

of corrective acticns.



In the less technical, but more managerial, areas of corrective action and
reporting and design control, the licensee has demonstrated during the evalua-
tion period that the Category 3 performance classification is warranted by not
having a strong resolution to perpetually avoid the indicators discussed in the
body of this report. The licensee's argumentative attitude toward responses to
NRC enforcement issues has invoked management meetings with the licensee subse-
guent to the SALP evaluation period where the NRC has delineated what information
constitutes an adequate response. Should the licensee offer strong responsible
management conviction to resolving the reporting and design control issues, a

turn-around in these areas could be expedited.

It is intuitively obvious from the above and the body of the report that the

licensee's overall performance is considered tc be Category 3.



IV. PERFORMANCE ANALYSES

l. Soils and Foundations

a. Analysis

During the evaluation period, inspections have been performed to
examine the licensee's implementation of corrective actions regard-
ing the 10 CFR 50.54(f) request for additional information pertain-
ing to soils settlement; observation of soils work activities and to
witness taking of soil borings requested by NRC reviewers and

consultants.

Since 1978, the soils settlement issues have been paramount in the
amount of atteation given by the NRC to this licensee. This activity
has resulted in an order issued in December 1979 which is the basis

for a hearing on soils settlement issues. A multitude of effort has
gone into soils testing and major re-review of the FSAR and design
control. In spite of this attention, every inspection involving
Regional based inspectors and addressing soils settlement issues has
resulted in at least one significant item of noncompliance, and the
following enforcement history for the soils settlement area has existed

during the SALP evaluation period:

Two level IV violations were identified in NRC Inspection Report No.
50-329/80-32; 50-330/80-33.

1} Failure to initiate preventive action to preclude repetition
of not identifying design documents as references to which the

FSAR was to be reviewed against.

2) Three examples of failure to translate applicable regulatory

requirements and design criteria into design documents.

a) Failure to maintain a coordination leg of specification

change notices (SCN).
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b) Failure to correctly translate Specification Change
Notice No. SCN-9004 as a requirement into Rev. 20 of
specification C-208.

¢) Failure of Engineering Department Project Instruction
No. EDPI 4.25.1, Rev. 8 to establish adequate measures

for design interface requirements.

One level V violation and a deviation were identified in NRC Inspec-
tion Report No. 50-329/81-01; 50-330/81-01.

1) Failure to establish test procedures for soils work activities.
2) Failure to supply an onsite geotechnical engineer.
One level V violation was identified in NRC Inspection Report No. 50-329/
81-09; 50-330/81-09 which is discussed under the Quality Assurance Section.
However, the finding of lack of QA was a result of attempting to review
the QA associated with procuring soil boring samples.
Failure to evaluate the technical capabilities of Woodward-Clyde
(principal supplier of services for soil boring activities) prior
to procurement of a drilling contractor.

b. Conclusion

Because of the above enforcement history, the licensee is considered to

be in a performance Category 3 in the area of soils and foundations.

¢c. Board Recommendation

The Board recommended an NRC escalated inspection activity for each
major evolution in the resolut. n of soils settlement issues. The
Board also noted that there was an increased inspection frequency
recommended in the SALP 1.



2. Containment and Other Safety Related Structures

Analysis

During the evaluation period, containment prestressing system
procedures w:re reviewed; selected work activities associated
with tendor insertion and buttnnheading for Unit 1 were observed
and prestressing system material records for Unit 1 and quality

records for Units 1 and 2 were reviewed.

Also during the evaluation period, the Senior Resident Inspector
witnessed portions of the atmospheric hydrostatic test placed on
the borated water storage tanks (BWST). The Senior Resident
Inspector obser wd Quality Control and the Authorized Nuclear
Inspector examine the tanks. The hydrostatic test was done in an
acceptable manner. Although the hydrostatic test was completed
without complications, loading of the BWST with water resulted in
cracks developing in the valve pit area associated with these tanks.
This cracking in the valve pit support walls is subsequently re-

lated to soils issues.

Conclusions

During the previous reporting period the licensee experienced diffi-
culty in installation of prestressing tendons. However, these diffi-
culties did not exist during this evaluation period. Therefore, the
licensee is considered to be in a performance Category 2 for contain-

ment and safety related structures.

Board Recommendations

None



9.

Quality Assurance

a. Analysis

Effective August 15, 1980, Consumers Power Company reorganized the

site QA functions by creating the Midland Plant Quality Assurance
Department (MPQAD) which was composed of both Consumers Power Compan:
-and Bechtel Power Corporation personnel. This reorganization was insti-
tuted in the interest of more comprehensive coverage of QA and more

timely resolution of noted discrepancies. Consumers Power Company retains

the lead responsibility for QA.

Also during the reporting period, Consumers Power Company assumed respon-
sibility for all on-site QA and QC functions for installation of HVAC
systems. These functions and controls were previously handled by The

Zack Company. The changes in responsibility were implemcnted to "establish
more effective QA/QC interface; provide increased technical support:; and

provide a mechanism to improve inspection performance”.

Because of changes in QA organization and changes in the Site QA Super-
intendent, the NRC regularly evaluated the impact of these changes on

the overall QA aspects of the site and performed a Team Inspection in

Mayr 198l. A pcrtion of this Team Inspection consisted of making a
determination ot the adequacy of QA and the influence of production
considerations on the independance of QA/QC. This inspection revealed

that the number and qualifications of personnel in the Consumers Power
Company QA organization were above average. The QA programs and over-

view inspection and audit functions were also above average. However,

a severity level IV item of noncompliance was written against management's
failure to take prompt comprehensive corrective action in response to

the identification of adverse quality trends (Inspection Report No. 50-329/
81~12; 50-330/81-12). This item of noncompliance is indicative of Consumers
Power Company QA Management exhibiting a hesitancy to determine the "root
cause" of increases in deficiencies. This same weakness was identified

during the previous SALP pericod.

W
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A second item of noncompliance was identified which is indicative of
questionable managerial QA control. This item pertained to the licen-
see's failure to evaluate the technical capability of the principal
supplier of services for soil boring activities (Inspection Report No.
50-329/81-09; 50-330/81-09). During the inspections prior to taking
soil borings, 15 itews requiring QA resolution were identified by the
NRC prior to any drilling activities but during the period when "setting
up"” for the drilling operations was being anticipated.

Conclusion

When considering an overall performance category for the licensee's
Quality Assurance capability, a Category 2 performance is realized with

two major infractions being identified in two confined areas.

Board Recommendation

None



12. Design and Design Changes

a. Analysis

During the evaluation period, three items of noncompliance were iden-
tified against 10 CFR 50 Appendix B, Criterion III, Design Control and
one item against Criteria XVI, Corrective Action which was closely re-
-lated to deficiencies in design control. These items of noncompliance
have been addressed in other sections of this SALP report. However,
the common bond between these items of noncompliance is that each ad-

dresses inadequate design control.

The following is a reference list of these items of noncompliance:

1) Section 1, Soils and Foundations

(a) Failure to initiate preventive action to preclude repeti-

tion of not identifying design documents.

(b) Three examples of failure to translate applicable regula-

tory requirements and design criteria into design documents.

2) Section 3, Piping Systems and Supports

Failure to prepare, review and approve small bore pipe and
piping suspension system designs performed onsite in accord-

ance with design control procedures.

3) Section 6, Electrical Power Supply and Distribution

Failure to translate design criteria into drawings and

specifications.

In addition to the enforcement items listed above, an Immediate Action
Letter was issued by the NRC pertaining to design control and issuance of
drawings for the installation of small bore piping. This item was pre-

viously iterated in Section 5, Piping and Hangers.



DRAFT

Also, the following five 10 CFR 50.55(e) summaries, which were among
the twelve Construction Deficiency Reports submitted demonstrates there
was lack of QA in design control and these instances should have been
licensee controllable.

1) High Energy Line Break Analysis (HELBA), steady state thrust forces
rather than transient peak thrust forces were used in the energy bal-
ance techniques for the design of HELBA pipe whip restraints.

2) Component Cooling Water (CCW) Design, CCW system susceptibility to
Loss of Coolant Accident (LOCA) induced failures.

3) Seismic model of Auxiliary Building has incorrect assumption that
control tower and main portion of Auxiliary Building are an inte-
gral unit between elevation 614 and 659.

4) Borated Water Storage Tank Foundation stress cracks.
5) Shear reinforcement at major contalnment penetrations.

The fact that the licensee is able to often times identify design de-
ficiencies through their audit programs and take appropriate action
is commendable. However, these desion deficiencies would not occur
if there were more stringent control at the source of these design

errors and deficiencies.

Conclusion

Considering the above indicators which suggest questionable design
control and the amount of re-engineering which has transpired in elec-
trical, civil, and piping areas, the licensee's performance is consi-

dered to be Category 3.

Board Recommendation

None

22/



BRAFT

Facility Name:Midland Nuclear Power Plant UNIT: 3  DOCKET NO:50-329

v. SUPPORTING DATA AND SUMMARIES

1. Noncompliance Data

Inspections No.50-329/80-17 through No.50-329/80-37
No.s50-329/81-04 through Nosgg_-2a9/81.12
) Noncompliances and Dcviationsl
Severity Levels Categories
Functional Areas I 11 I11 IV vV VI Viol. Infr. Def. Dev.
1. Svuils & Fourdations (2) (1) (1)
2. Containment & Other Saiety
—-Related Structures
. 98 Piping Svstem & Supports (1) (4) (1)
4. Safery Related Components
S. _HYAC Systems (1) (15) (3)
6. Electrical Power Suppiy/Disr 5
7. Inst -
8. Licensing Actuvities :
2. Quality Assurance 1 (1)
10. Fire Protection
11.
Preservice Inspection
12. Design and Design Changes
3. Reporting Requirements (1)
14.
15.
16.
317,
18.
19.
20.
3
TOTALS 412 17 3 1

1/ Numbers in parenthesis indicate noncompliances common to both units,

Lk



BRAFT

Facility Name: Midland Nuclear Power Plant UNIT: 2 __ DOCKET NO: 50-330

V. SUPPORTING DATA AND SUMMARIES

1. Noncompliance Data

Inspections No.50-330/80-18 through No.50-330/80-38

No.50-330/81-04 through No.S50-330/81-12
) 1
Noncompliances and Deviations
Severity levels Categories
‘unctional Areas I 11 111 1Iv VvV VI| Viol. Infr. Def. Dev.
.+ Soils & Foundations (2) (L) (1)
.+ Containment & Other Safety
—Relared Structures
. _Piping System & Supports (D (4 2
1. _Safety Related Components —
‘e HVAC Systems (1) (18) £3)
s In a
}. Licensing Activities
'. _Quality Assurance (1) (1)
). _Fire Protection
Preserv In ion
.+ Design and Design Changes
‘. Re n (1)
TOTALS 4 13 1 18 3 1

/ Numbers in parenthesis indicate noncompliances common to both units,



2. Licensee Report Data

Construction Deficiency Reports (CDR's)

Twelve (12) Construction Deficiency Reports (CDR's) reported pursuant
to 10 CFR 50.55(e, , were received by the regional office during the

y period of July 1, 1980 and June 30, 1981. The following list is a
summary of each reportabls item.

*l.

2,

‘3.

High Energy Line Break Analysis (HELBA), steady state thrust forces
rather than transient peak thrust forces were used in the energy bal-
ance techniques for the design of HELBA pipe whip restraints.

Sway Strut Rod Ends Deficiency, ITT Grinnell supplied sway struts,
snubbers and shock suppressors have loose or totally disengaged rod
end bushings.

Component Cooling Water (CCW) Design, CCW system susceptibility to
Loss of Coolant Accident (LOCA) induced failures.

Nuclear Steam Supply System (NSSS) analysis, anomalies identified in
the NSSS seismic and Loss of Coolant (LOCA) analysis of the primary
system.

Emergency Core Cooling Actuation System (ECCAS) vendor wiring in the
ECCAS cabinets 1C45 and 2C45 was inconsistent with redundant sub-
system modules in the cabinets.

Low alloy quenched and tempered bolting 1% inches and greater in
support of safety related systems.

Underrated Terminal Strips on Limitorque Operators.
Seismic model of Auxiliary Building has incorrect assumption that

control tower and main portion of Auxiliary Building are an integral
unit between elevation 614 and 659,

4



Number and Nature of Deficiency Reports (cont)

*9.

10.

*11.

-

12.

Borated Water Storage Tank Foundation stress cracks.

ITE Could Class lE equipment, ungqualified cable used to wire equipment

and/or controls.

Shear reinforcement at major containment penetrations.

Operation of reactor cavity cooling system.

*Indicates may have been licensee controllable and are indicative of lack

of QA in design control.

b. Part 21 Reports:

No Part 2. reports were initiated by the licensee during the reporting

peried.

9/



3.

ML o

Licensee Activities

The licensee continued to coastruct both units at the same rate and achieved
approximately 70% completion during the reporting period. Safety related
electrical installation was recommenced with vigor after a period of reduced
activity while additional engineering was performed. Assembly of vessel inter-
nals, closure head and reactor coolant pumps aggressively continued during the
pcriod As a portion of tne resolution for soils settlement issues , extensive
soil samples and borings were taken and work commenced on dewatering wells.

Inspection Activities

A major "team" inspection was accomplished on May 18-22, 1981, which resulted

in an issue of an Immediate Action Letter pertaining toc installation of small

bore piping.

Heavy inspection effort was expended to follow the resolution of soils settle-

ment issues and taking of soil samples. Inspections in the electrical area

have increased to be commensurate with the increase in licensee efforts in

this area.

Investigations and Allegations

None were pursued during the evaluation pericd.

Escalated Enforcement Actions

a. Civil Penalty
On January 7, 1981, a $38,000 civil penalty was issued by the NRC as a
result of an investigation pertaining to tha installation of heating,
ventilating and air conditioning equipment and systems. Nineteen items
of noncompliance were identified in 10 of the 18 Appendix B criteria

(10 CFR 50 Appendix B). The investigation was completed in July 1980,

b. Orders

x/



c.

DRAFT

On May 22, 1981, an Immediate Action letter was issued by the Region III

Office of Inspection and Enforcement concerning the issuance of fabrica-

tion and construction drawings for the installation of the safety related
small bore piping and piping suspension systems.

Immediate Action Letters

Confirmatory Action Letter

l. On January 22, 1981, Consumers Power Company issued a letter to
the Director of Region III stating that their Stop Work Order of
January 16, 1981 to B&W for installation of Core Support Assembly
Vent Valves would remain in effect until the procedures were revised,
training of personnel was completed, and the overview inspection
plan was revised. This action was taken in lieu of Region III,
Office of Inspection and Enforcement issuing an Immediate Action

Letter.

2. On July 27, 1981, Consumers Power Company issued a letter to the
Director, Region III delineating those actions to be taken to control
modification to drawings which do not have the required Committed
Preliminary Design Calculations (CPDC) and that the methodology for
modifications t- be fully documented and submitted to the Regional
Office for review. This action was taken in lieu of Region III
Office of Inspection and Enforcement issuing an Iimediate Action

Letter.

Management Conferences

Three meetings were held with Consumers Power Corporate Management during

the appraisal period.

The first meeting was held on November 24, 1980 and continued on
December 2nd and 17th, 1980, The purpose of the meeting was to discuss
the Systematic Assessment of Licensee Performance (SALP) and to be pre-
sent for the licensee's presentation of the recently reorganized QA
organization. (Inspection Report No. 50-329/80-36 and 50-330/80-37)



c.

DL ¢

The second meeting was held March 13, 1981 to discuss the Midland Project
Organization, Midland QA Program evaluation and the new external quality
consultation. (Inspection Reports No. 50-329/81-05 and 50-330/81-05)

The third meeting was held or May 22, 1981 to discuss the results of the
team inspection of 5/18 to 5/22/8l. (Inspection Report No. 50-329/81-12
and 50-330/81-12)

3%/



