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March 3, 1980

MEMORANDUM FOR: G. Fiorelli, Chief, Reactor Construction and
Engineering Support Branch

FROM: E. Gallagher, Reactor Inspector

SUBJECT: MEETING ON MIDLAND SOILS SETTLEMENTS AND EFFECTS

A meeting was held on February 27-28, 1980 at the MidiLand site regarding
the soils settlement issue. The purpose of the meeting was to provide
a site orientation and technical presentation for the NRC consultants.
Those consultants currently retained by the NRC include the U.S. Corps.
of Engineers for the geotechnical review, U.S. Navy Surface Weapons
Center for the structural review, and Energy Technology Engineering
Center for the piping and component review.

The Licensee's project manager indicated as an introduction to the

meeting that CPCO would not proceed with the remedial actions associated
with the site settlement problem until such time that the NRC staff
acknowledge and accept Amendment No. 72 to the FSAR which outlines the
corrective measures. These measures include underpinning the feedwater
valve nit and electrical penetration area of the auxiliary building;
instailing pile supports for the service water intake structure;
installation of permanent dewatering system to prevent soils liquefaction;
and acceptance .f the surcharge program completed in the Diesel

generator building area.

The meeting contents included much of what has been previously discussed
by the Licensee in response to the 50.55(e) and 50.54(f) submittals.
Attached are the meeting agenda and List of attendees.
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MEFTING WITH NRC ON MIDLAND PLANT FILL STATUS AND RESOLUTION

February 27 & 28, 1980
Midland Site

INTRODUCTION

PRESENT STATUS OF SITE INVESTICGATIONS <

G. Keeley

T. Cooke

2.1 HMeetings with Consultants and Options Discussed (Historical) (}7; ! pe sz
. N

2.2 Investigative Program

A. Boring Projra- i
B. Test Pits '

C. Crack Monitoring and Strain Gauges
D. Utilities

2.3 Settlement

A. Area Noted
B. Preload
C. Instrumentation

WORK ACTIVITY UPDATE .~

3.1 Summary of work activities and settlement surveys for all

Category I structures and facilities founded partially or
totally on fill

REMEDIAL WORK IN PROGRESS OR PLANNED (Q4, 12, 27, 31, 33 8 35),

Diesel Generator Structures

Service Water Pump Structures

Tank Farm

Diesel 0il Tanks

Underground Facilities

Auziliary Building and FW Isolation Valve Pits
Liquefaction Potential
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EVALUATION OF PIPING (Q16, 17, 18, 19 & 20)%
DEWATERING (Q24).~

ANALYTICAL INV!STIGATION'/’

Structural Investigation (Q14, 26, 28, 29,30 & 34)
Seismic Analysis (025)

Structural Adequacy with Rcipect to PSAR, FSAR, etc.
SITE TOUR
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CONSULTANTS SUMMARY

DISCUSSION

J. Wanzeck

S. Afifi

D. Riat
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B. Dhar
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Could/Davisson
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INSPECTION EVALUATION

1. Facility MJIAND UNJT [ & 2.

Dates of lnspection J)../L/Z/ To b 1’3 0@1,

Report No. S_‘O*Bl?_'/j/blb-] So ‘336'/&‘\/'7—;}
Type (x) Routine jesLo SV /

Reactive

Special

—— ;
Inspectors é é ) S :g()/(

2. Scope of Inspection

Areas Inspected: Examination of site conditi~ns and laydown areas; on site
storage of material; management meetings; changes in site management; Cycle 2
SALP; damage to electrical penetrations; allegaticns pertaining to small bore
pipe welding; remedial soils work; failure of auxiliary feedwater neaders; and
assembly of CRDM's,

3. Evaluation of Licensee Performance s
(Include such things as: 1) major concerns not represented by the items
of noncompliance; 2) positive observations not reflected in the report,
or 3) perspective on the sigrnificance of the findings.)

See ATT/AMel FAGES FCoL ReTAICS on
HRTe POTen/T/AC CONCE=ERAUS.

- >

e

4. With respect to Identified Concerns, vou believe thev are: ‘1:

E) -‘i’——\})—p&“ -

B

(a) Being dealt with effectively bv licensee

(b) Being dealt with effectively by NRC

Attachment
RP 1206 "




ro

Pt
‘v
-
N
o
o

wn
Ay
-

"
.
-
|
-
A
|0

6. Overall Inspector As

sessment

Since the last inspection of this type

I believe the licensee's
regulatory performance in this area has:

Improved

Regressed

AL Indeterminate é/’//,’

Stayed the Same

7 Supervisor's Comments

Ko i/

Ins;vd(gr(s)

Attachment
RP 1206
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MIDLAND 1&2-FSAR /_j,_ __'Z,% ﬂ;é/

14A.1.36 REACTOR HEAD AND INTERNALS HANDLING TESTS 0CC3198
Purpose
1.1 Verify that the reactor vessel head and intsrmals

1.2

1.3

g

1.5

can be installed, removed and stored using thc
available fixtn:cs and lifting rigs.

Verify the p:n..duzcs used for head and internals
handling.

Vcrify the use of the reactor interma.s vent valve
assembly exercise tool.

Obtair baseline data on reactor intermals vent valve
assembly conditicn and reguired opening forces.

Demonstrate operability of protective devices,
intirlocks, and safety devices.

Pro:cquzsz:cs

2.1  Construction activities complete on items to be
tested >

2.2 Polar crane operaticnal

2.3 Reactor vessel head and 1nt¢rnals storage facilities
functional :

2.4 Reactor vessel head and intermals ready to ke
installed or removed from the reactor vessel

2.3 Perform load tests on the polar crane.

Test Method '

3.1 Verify polar crane control logic, protective
devices, interlocks, and safety devices.

3.2 Adjust fixtures and lifting rigs as necessary.

3.3 Verify level lifting, pendant adjustment, and
adequate clearances.

3.4 Install reactor vessel internmals and head in
accordance with applicable procedures.

3.5 Remove reactor vessel intermals and head in
accordance with applicable procedures.

3.6 Operate and inspect the reactor internals vent valve

assembly.

14A.1-37 Revision 20
10/80
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MIDIAND 152-FSAz

18A.1T.31 SQLID WASTE SYST=M

1. Purpose
To demcnstrate the cperability of the sclid waste system.
Prerequisites

2.1 Constructicn activié?es ccmplets on items to be
testad

2.2 Appropriate instsumentaticn calibrated and
cgeraticnal

P § Approgriate power and steam scurces available
rest Method

3.1 Demonstrate cperability of solid wasta process
subsystems,

Cemcnstrate proper cperaticn of the solidification
subsystem control circuitry.

Cemcnstrate flcwpaths to the extruder - evaporatcr.

Dumenstrate the cpnarability of the asphalt extruder
-~ evaporator. i+

Cemcnstrate the cperabiliiy of the d:y‘wasta.
subsystem.

Cozcnstrate capability of handling equipment for
rarote remcval and transport of filters to tha
daw=aing area. 1

sceantince Critoria -

Ti4 50lid vaste syster crarates as described in Section
11.4.
The SOLID WASTE SYSTEM SUUDITIES WASTE SUGhHTHET TRERE

s NO TREET “QUId W SCUT/RIED PLaTucT,

1 IO
37 Dewessrasre T waa‘u,—Lc: TRE SCLIDIFCATION

, wWASTE STRDWAS
¥ REPRLESeNTIVE Chemm\ AL
sYsﬂMﬂ sl ‘1 -

AS Pran\lAL,

Revisicn 29
7/80







MIDIAND 152-PSAR 00€3195

133, 7.30 LIQUID WASTE STST=M
Te Purpose

TS demcnstrate “he cperabilicy of the liguid waste systanm.

2.1 Censtruction ac:.*:ﬁt.‘.ct complete on items to be
tasted

2.2  Appropriate system inst—umentasicn calibrated and
P cperaticnal

- 23 Aperopiate power scuxces available -
2.3 s':tm supply available fcr running evaporatcer

2.5 ComtIul logic and alasz circuicsy fancticnal tests
complets .

Test Methced
3.1 Verlly cpexabilicy cf -S';rs‘.m 'ncwpitas.

DemcnstTate desicn head and flow characteristics -c‘.'
Systex pumps.

- i< €a the -'i‘.-:y Teceiveand pp =
nt3sd acid afd <o ce_o ---.-:.;;2*
z - specilis s

8. Accsptance Criteria
The ligquiad waste System Cperates‘as deascrilbed in Sec=i
112«
"'" 33 Demcnstass T 4dicity 70 RECEE AND CorCanNTRAE
[ & B.5 w@Iewr pOIiaNT Jokic AUd IN THE
Aecovuey Sysren. Epaimi 7o /F Paecontr 1~
Wasrsr Sos Rig L.
THE LiguD ¥ ST g 7T FROCETING (nd
THE SOwD alasre— s-/S'?-M :

},4 (}’uan/m THP A&/erly TO FROCETS /ERRETO] T RATI

PROESS  STreeRms (35 pRACTICA) AND PROIICE Lomizacssy,.
WIATER.,

3.8 Donensnstr 7€ isownl Frees me Levp
Loouissre  Lam iz,

lda 1-31
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cemb 1, 1983
dland Job Site
NRC =~ Co - Bechtel Meeting
On Cable Qualification

De
Mi
CcP

AGENDA

INTRODUCTION

IEEE FLAME TESTS

A. Licensee Commitment to IEEE 383-74
Rockbestos Tnsulation Rework
Project Position for cable within

equipment/cabinets

MIDLAND /PALO VERDE COMPARISON PBCorbett

A. Documentation that suspect material was not
supplied to Midland

BECHTEL SAFETY EVALUATION SYSTEM

Regulatory/Contractual Requirements

Region IV Audit

Safety Evaluation Practices

Current Activities

Commitment for Formal (proceduralized) System

ENGINEERING HOLD SYSTEM

A, Historical (1980-83) Practices
B. Interim Controls and Reviews
C. Commitment for Additional Formalization and Procedures

MI1183-0049A-MPO]
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attachment 1
Serial 26619
1

Minutes of Meeting
NRC - Midland Project
Cable Qualification

A December 1, 1983 meeiing was held at the Midland Job Site between Midland
Project personnel and Messrs R Gardner and R Burgess of the NRC to answer
questions the NRC had previously asked at a November 9, 1983 meeting on cable
qualification lssues. The attached agenda provides the specific topics for
which a formal presentacion was made. In addition, the NRC informed us the
meeting was to be considered an interim exit meeting on the investigation
they have been making on cable issues. Also discussed in some detzil was an
additional issue on BIW cables. Each of the agenda items, the BIW

cable and the NRC interim exit remarks are discussed separately in these
minutes. The meeting attendees are listed on Attachment 2. The NRC was
given copies of all the materials provided as attachments to these minutes.

1. INTRODUCTION

W R Bird provided a brief history of the previous meetings to obtain
resolution of the cable questions. The agenda was briefly run through
to explain what we had prepar~4 for presentatior.

2. IEEE FLAME TESTS

M A Ferens presented the Midland Project position on flame testing of
cables as given on Attachment 3,

R Gardner asked specific questions about the Rockbestos material which
was the svbject of the Palo Verde 50.55(e). The questions were answered
by P Corbett's response that the problem was specific to one cuble

reel which had repairs but for which tie cable repair material was not
properly rured. Also provided were Attachments 4 and 5 providing the
information that the Midland supplied Rockbestos cable had passed f.ame
tests.

Attachment 6 which provides the Midland Project position on cables inside
cabinets was tuen presented by M A Ferens

3. MIDLAND/PALO VERDE COMPARISON

P Corbett presented Attachment 7 as a slide. The NRC had information that
there were three concerns with the Palo Verde cable as follows:

Not Cross-linked
¢ Not Flame Retardant
Not the Same Compound for Pepairs

P Corbett stated that our understarding was that different material was only

referring to not adding flame retardant to the base compound. The NRC was

1C1283-0007B-MPO1
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Attachment |
Serial 26619
2

provided copies of Attachments 8 and 9 which state we do not have any of
the problem cables and which take exception by Rockbestos of some of the
wording used by Arizona Public Services 50.55(e).

The NRC stated they had no additional questions on the material presented.

BECHTEL SAFETY EVALUATION SYSTEM

W R Bird presented an introductory background on how our Part 21 and
50.55(e) reporting programs are covered in the Project hierarchy of
documents starting with the FSAR, the two Cornany Topicals, and then
Consumers Power Company's Volume II and Bec! .el's NQAM. He stated that
the licensee has made a conscious effort to maintain strict compliance
with the reporting regulations. Region IV reviewed the Bechtel Part 21
system which they found to meet the regulations. We have some concerns
with our present situation in regards to providing visibility as to where
safety evaluations are occurring and the length of time to close. We
also are committed to be responsive to any perception that we are not
quick enough to reach'a reportable decision on such items as the Essex
cable. :

W R Bird then went through the Bechtel evaluation system for
reportability using Attachment 9. Specific attention was paid to those
steps required by procedura, which steps represented practice but didn't
have a specific procedural requirement and the involvement, if any, of QA
and client of each step.

R Gardner asked specifically about how the original issue of t' . cable
qualification was handled within the evaluation -~rocess. He went through
some of the events and correspondence that he was aware of, specifically:
(1) the TWX to the site putting cable on hold, (2) the 6/26/30 IOM
addressing a potential deficiency which concluded not significant in that
the specification does not prohibit the rework of cables and the
suppliers procedures allows for rework, (3) the IOM of 11/20/80 which

added Essex to the cables for safety consideration and (4) the correspondence

used to lift the holds. His concerns are that MPQAD was not
involved, that there was no documentation that the evaluations were
completed and that putting cables on hold is incénsistent with not
determining the repair conditions on the cables as significant,

W R Bird stated that "he system failed in that the conditions requi  ing
the holds were not recognized as a condition also requiring an NCR. The
QAR written specifically to track the Palo Verde-Rockbestos cable
condition did track that through to conclusicn. All the cables have now
been qualified for their allowed usage.

R Gardner then addressed SCRE 100 on the Essex cable. It stated that he
felt the three reasons given in Block 10 did not substantiate the
conclusion of "not reportable, further evaluaticn required."” Fis opinion
was that finding the Essex cables placed in Clase 1E containment
applications was sufficient grounds to immediately call the condition

1C1283-0007B-MPO1
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potentially reportable. Addition:l information was provided by '° R Bird,
P W Jacobsen and E Jones on the sipporting basis for the three reasons.

At this point in the meeting, a discussion was held between the
participants as to the interpretation of 50.55(e) regulations as to what
type of specific conditions may allow a licensee to do further
evaluations on a situation rather than immediateley report it.

W R Bird presented Attachments 10 and 11. We will inform the NRC if we
find any significant problems with the past safety evaluations made by
Bechtel. It was also promised to provide the site resident inspector
with a copy of the SCRE lpg so they could have the opportunity to assure
themselves that they had received all the SCREs since R Cook had been put
on distribution. Attachment 12 was provided to R Gardner.

ENGINEERING HOLD SYSTEM

Attachments 13, 14 and 15 were provided by Bruce Kappel. W R Bird stated
that follow up on this subject as to the ongoing reviews and changes to
this system will be provided to the NRC through our 50.55(e) reports
(MCAR 74).

BIW CABLES

R Burgess asked if all the cables for the plant meet t}» FSAR
commitments. They are now aware of 11 BIW cables installed in Q

racevays. They also noted a question on a cable with Foxboroe ITT SUPRANO
marked on it.

P Jacobsen provided the latest information on the BIW cable on which MPQAD
had written an NCR, because of it having been procured non Q, bLut
installed in a ¢ application. It has been determined that QC had written
NCR #4595 in October of 1982 on eight of the cables, and t' t we have

further investigations we need to do to get all the facts c¢n this
situation.

The NRC plans to look for additional cables to assure they meet
qualification requirements. It was suggested that Project develop a

program to verify that all vendor supplied cable for Class lE use has
been qualified.

NRC INTERIM EXIT RESULTS

A. The previous unresolved ‘tem concerning Rockbestos cable/flame
testing applications appears to be satisfactorily resolved and it
should be closed.

Controls in place in response to the TWX on cable installation holds
were inadequate. (Critarion XV-Control of Nonconforming Items)

™ oy . 4 1 ~ - N 4 P .
There is a potential nonc ).55(e Examples are:

1C1283-0007B8-MPO
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l. Rationale for making SCRE 100 nonreportable.

2. The delay in issuing the Essex Cable NCR which prevented reviews
on reportability of the nonconformance.

3. Handling of the safety evaluations by Bechtel on the repair
cable conditions. Concerns are with both the evaluation system and the
specific conclusion made.
D. BIW cable issue is considered an unresolved item.

8. MEETING CONCLUSION

The investigations and corrective actions committed to deal vith-‘
repor~ing evaluation programs and holds appear to be appropriate.

1C1283-00078-MPO1
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consumers
February 15, 1984

Power
Company
MIDLAND ENERGY CENTER GWO 7020
USNRC EXIT MEETING
File: 0485.15 UFI:
0485.21

Dare

SusuecT

12%24*25 Serial: CSC-7331 e e Y
42%03*03

JWCook, P26-336B HPLeonard, MPQAD

RAWells, MPQAD JLWood, MPQAD

Attendees

The following is a brief report of the exit meeting concerning cable sub-

stitutions held on February 10, 1984,




MEETING NOTES

In 1982, an allegation was made by a former electrician, that indiscriminate
cable substitutions were being made A subsequent overinspection of
over 9000 class IE cables revealed six cables of incorrect size. Not

only was cable size checked, but routing, color coding and mylar tag
information.

Although the overinspection was completed in 1983 with a number of NCR's

being generated the NRC requested an exit meeting to further investigate
the breakdown.

An exit meeting was held on February 10, 1984, in the Orientation Room
between Bechtel, Consumers anc NRC officials. Those in attendance were:

CPCC BPCO NRC

M. Schaeffer . Scott . Harrison

D. Cochran . McCully . Gardner

J. Rowe . Heistand . Burgess
Newcome

Mr. Gardner requested any additional information on why two differc:t
size wires could be cut from the same reel, why the reel number recosrded

was an invalid numbe~ and why the tags attached to the cable were iicorrect
(2 af 4 wrong).

Mr. McCully explained that shortly after he arrived on site he found
the manufacturer's serial number was being used (in some cases) for the

reel number. As to the other two concerns, Mr. McCully nor could anyone
else provide a plausible reason for the errors.

A trip to the present "cut-shop" was made to look at the present set-up

and how reels are marked to see if a reason for the errors could be found.
Only suppositions could be given.

The group then went to the Services Support Building to look at tags
that identified cables (made out by "cut-shop”). The tags showed they
had been improperly filled out.

Prior to leaving the Orientation Room, Mr. Gardner informed the group
this item would be viewed as an "item of non-compliance”.

GWRowe
2/14/84




UNITEDSTATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, O. C. 20555
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vune C’:p +203

Docket Nos: S0-729 OM, OL
and 50-.20 OM, OL

Mr. J. W. Cook
Vice President

ansumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

Qear Mr., Cook:

Subject: Request for Additional Informaticn Regarding
Seismtc Margin Review - Yolume VL: Borated
Water Storage Tank and Foundatior

Sections 1.8 and 3.7.2.2 of Supplement 2 to the SER identified seismic margin
studies as a confirmatory issue for Midland Plant, Units 1 and 2. Tour letter
of February 16, 1983, forwarded Volume VI of the Seismic Margin Review by St™uc-
tural Mechanics Associates (SMA) for NRC review. The NRC staff has reviewed
Volume YI and finds that additional information identified by Enclosure 1 is
needed to completa this review.

ShouTd you have questions regarding Enclosure 1, contact our Licensing Project

Manager. Your response within 30 days of receipt of this request would be
appreciated.

The reperting and/or recordkeeping requirements contained in this letter affect
fewer than ten respondents; therefore, OMB clearance is not required under P.L.

Sincarely,

-~
“
’

¢

r
—
/ v-2s &) /'
L2iLFe . G4

Elinor G. Adensam, Chief
icensing B8ranch No. 4
Division of Licensing

Enclosure:
As stated

cc: See next page




MIDLAND

Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 492y}

cc: Michael I. Miller, Esqg.
Ronald G. 7amarin, Fsa,
Alan S. Farnell, Esag.
isham, Lincoln & Beale
ihree First National Flaza,
Sist floor
Chicago, [11inois 60632

James E. Brunner, Esqg.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 45201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman :

Assistant Attorney General

State of Michigan Ervironmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midiand, Michigan 43640

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, [11inois 60602

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

Lansing, Michigan 48309

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

U.S. Nuclear Regulatory Commission
Resident [nspectors Qffice

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris

5795 N. River
Freeland, Michigan 48623

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Walt Apley

¢/0 Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA IV Building

Richland, Washington 99352

Mr. [. Charak, Manager

NRC Assistance Project
Argonne National Laooratory
9700 South Cass Avenue
Argonne, 111inois 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region 1l

799 Roosevelt Road

Glen Ellyn, I11inois 60137




Mr. J. W. CooF

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

Mr. Paul Rau

Midland D2iTy News

124 McDonald Street
Midland, Michigan 48640

8illie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Govermment Accountability Praject
Institute for PoTicy Studies
1901 Que Street, N.4¥.
Washingtom, 0. C. 20009

Mr. Howard Levin, Project Manager
TERA Corporation

7101 Wisconsim Avenue

Rethesda, Maryland 20814

Ms. Lynne Bernabef

Govermment Accountabtlity Project
1901 Q Street, N.w.

Washington, 0. C. 20009
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Supplemental page to the Midland OM, OL Service List

"ro \'o u. COOK

cc:

Cormmander, Naval Surface Weapons Canter

ATTN: P. C. Huang
White Qak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager
Facility Design Engineering

Energy Technology Engineering Center

P.0. Box 1448
Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigam 48226

Charles Bechhoafer, Esg.

Atamic Safety & Licensing Soard
U.S. Nuclear Regulatory Coammission
Washington, 0. C. 20555

Or. Frederick P. Cowanm
Apt. B-125

6125 N. Verde Tratl

B8oca Raton, Florida 33433

Jerry Harbour, Esq.

Atomic Safety and Licensing Board
UeS. Muclear Reguiatory Commission
Washington, 0. C. 20555

Geotachnical Engineers, Inc.
ATTN: Or. ‘Steve J. Poulos

1017 Main Street

Winchester, Massachusetts 01370

-3-
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rENEMATION

130.0 Structural Engineering 3ranch

130.29 Provide the following additional information with respect to Volume VI
of the Seismic Margin Review report titled, "SBorated Water Storage Tank
and Foundation" transmitted by your letter of February 16, 1983.

130.29.1 Clarify in Section 1.1 that a modified ‘lousner response spectrum is used
in the development of the SME and not just the Housner response spectrum.

130.29.2 Noes the word “foundation" at the end of the third sentence of the second
paragraph of Secticn 2.1 mean the ring beam and the sand central support?

130.29.3 Provide the folTowing fnformation, for Section 2.2.1, relevant to the
seismic models:

(a) Discuss in more detail why the model identified in Figure VI-2-2
is a better representation then the model in Figure YI-2-l.

(b) State why you assume that the hydrodynamic pressure {s constant
from elevation y=0.15h to the bottom of the tank.

le) Provide a comparison between the methods identified in References

(6) and (7). A summary of specific assumptions, model and results
should be provided for staff review.

(d) Address the development ¢“ the constant 1.453 in Equation 2-3.

(e) Address Equation 2-4 by providing a specific reference within
Reference 2 and/or providing a copy of related pages.

With respect to Section 2.2.3, investigate and discuss results of lhe
effect on the fundamental frequency and hydrodynamic pressures due to
veitical ground motion for the borated water storage tanks.

We agree, for Section 2.3.2, with the use of rocking stiffness based upon
the difference in stiffnesses of disks of radius equal to 28.75 ft. and
24 ft. However, the overturning monent should be based upon the hydro-
dynamic wall pressures which does not include Mg (Eq. 2-¢). Discuss

this concern and its ~ffect.

Equation 3-2 in Sectin 3.3 appears %0 be valid if hoop stiffness of the
tank can de assumed as rigid. Oemonstrate that the fundamental frequency
of the tank is greater than 33 hertz.

Address in Section 4.4.2 any potential increase in hoop stress due to the
vertical ground accelerztion and any change in stress and safety margin
due to consideration for potential corrosion development.




130.29.8

130.29.9

In Section 4.4.2, why have you considered deaa Toad in conjunction with
the seismic lcad, combined as SRSS?

State in Section 4.4.3 if you have used Figure NC 3922.11 of the ASME
Code Section [Il to determine the maximum compressive stress. Also,
address 2wy consideraticns given in your analyses for potential cor-
rosion deveiopment and its effect on total stress and margin of safety.
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Vibwi July 19, 1982

Docket Nos. 50~-329 OM, OL
and 50-330 OM, OL

Mr. J. W. Cook

Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 43201

Dear Mr. Cook:
Subject: Oraft SSER Mo. 2 on Soils-Related Issues

Enclosed is a draft copy of the second supplement for the Midland SER.
The primary purpose of this SSER, once published, will be to reflect
completion of the staff's sofls-related OL review. Although the draft

is incomplete at this stage, it does identify several open issues to be
resolved before this SSER reflacts review completion. To this end, a
meeting with members of your company has been scheduled for July 27, 1982,
in Bethesda, Maryland.

This draft copy is preliminary at this time and does not reflect official
staff approvals. Accordingly, no change in previous staff approvais
should be inferred from this draft SSER.

§1ncerﬂy.

el 51 NNt L

1N Robert ‘.t Purpfef"c’t‘nq-kﬂstant
Director for Licensing

Division of Licensing

Enclosure:
Oraft SSER No. 2

cc: See next page

F204 280 3742
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Mr.

LAND

J. W. Cook

Yice President

Consumers Power Company
1545 West Parnall Road
Jackson, Michigan 49201

cc:

Michael 1. Miller, Esqg.
Ronald G. Zamarin, Esq.
Alan S. Farnell, Esq.
Isham, Lincoln & Beale
Suite 4200

1 First National Plaza
Chicago, Illinois 60603

James E. Brunner, Esg.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Orive
Midland, Michigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. Roger W. Huston

Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Weodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Fiynn

Suite 3700

Three First National Plaza
Chicago, I11inois 60602

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

Lansing, Michigan 48909

William J. Scanlon, Esq.
2034 Pauline 3oulevard
Ann Arber, Michigan 48103

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

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

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Wait Apley
¢/o Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)

Battelle Blvd.
SIGMA 1V Building
Richland, Washington 99352

Mr. I. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
3700 South Cass Avenue
Argonne, [1lingis 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region III

799 Roosevelt Road

Glen Ellyn, [11inois 60137

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




‘Mr. J. W. Cook July 19, 1982

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

White Qak

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 4822b

Charles Bechhoefer, Esg.
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ABSTRACT

This report supplements the Safety Evaluation Report, NUREG-0793, issued May
1982 by the Office of Nuclear Reactor Regulation of the U.S. Nuclear Regulatory
Commission with respect to the application filed by Consumers Power Company, as
applicant and owner, for licenses to operate the Midland Plant, Units 1 and 2
(Docket Nos. 50-329 and 50-330). The facility is located in the city of
Midland in Midland County, Michigan. This supplement provides recent infaor-
mation regarding resclution of some of the open items identified in the Safety
Evaluation Report : - — - -~ .
- : - Mosl of Fée

open iltms are asrocialed /b soi/=relatod problems ofthe
midland s;/c .
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ngroligic Engineering

2.4.4 Flood Protection Requirements
[Later ]

2.4.6.2 Design of Dewatering System
[Latar]

2.4.6.4 Dewatering Monitoring Program
[ Later]
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2.5.4 Stability of Subsurface Materials and Foundai.ions

S&E
In Section 2.5.4 of the s the
status of the staff's geotechnical engineering review of the
Midland Plant was provided and it was indicated that a more
detailed evaluation of the stability of subsurface materials
and foundations for seismic Category 1 safety-related structures

: I.Srvo-u.e of
and components would be presented in @ supplement. Since s

the SER

#5982 the applicant has submitted several technical reports
addressing previously identified staff review concerns. These
reports dated through June 18, 1982 along with the previously
identified documents in Section 2.5.4 of the Hoypmmpii® SER have
been reviewed by the staff and its consultants and serve as the

basis for the following sections which present the results of

our safety evaluation.

In addition to identifying the applicable criteria (CFR. R.G..,
SRP, NUREGs) under which Section 2.5.4 review has been conducted,
the Memmmd@® SER also prevides discuui:-la a® the following
“+wpontens topics related to the plant fill settlement problem:

a. Discovery of the plant fill deficiencies - Section Yo ll

b. Affected safety related structures and utilities = Section

1.12 and Table 2.2

2l ¥
$1'5118
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¢. NRC issuance of the Order Modifying Construction Permitsnr Section 1.12

2.5.4.1 Site Conditions

2.5.4.1.1 General

The proposed Midland nuclear plant is Located in central Michigan on the
southwest bank of the Tittabawassee River. Topographic relief is slight

in the site area with elevations ranging between elevation 594 feet along
the Tittabawassee flood plain to elevation 430 feet in the southwest portion
of the site area. In order to reach plant grade elevation 634 feet and to
be above the floodplains 30 to 35 feet of fill had to be placed and

compacted above the natural ground surface. The borrow source of soil
materials for the plant fill was the 880-acre cooling pond area located

south of the plant area as shown on FSAR Figure 2.5-46. The average o:iginal
ground surface which existed prior to placement of the plant fill was slightly
above elevation 600 and it is this surface below which future references in
this S3ER to natural soils is intended. Plant fill placement activities

were conducted largely from 197S to 1977.

Subsurface explorations in the natural soils in the main plant arca reveal
highly variable soil materials and Layering conditions that is typical of
a glaciated plain. A lLoose to very dense, swndsee brown fi?e sand (SP) is

found beneath the thin topsoil Layer. The bottom of the surface sand Llayer

prer
'J:Ln’?
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varies in the main plant area from elevation 575 to elevation 400 feet but
has been ' “ed as deep as elevation 552 feet in site av~'ora*ions.
Underlying the fine sandy soils is a preconsolidated, very stiff to hard
gray silty clay (CL) that contains nume “ous 4iscontinuous silt Lenses. This
natural foundation clay layer is a lacu:trine deposit and extends to depths
as deep as elevation 545 feet. Glacial till which consists of a very stiff
to hi}d brownish=-gray silty clay (CL, CH) with sand and gravel is located
beneath the lacustrine clay Layer. The glacial till brownish=gray silty

clay layer is very thick and extends to bottom elevations ranging from
elevation 365 t3 430 feet. Below the clay till and above the black shale
bedrock of the Saginaw formation Lie glacial outwash consisting of
predominantly very dense fine sand lLayers (SP) with silt that are occagionatly
interlayered with very stiff clayey sands and very dense sand and 9ravol§ and
very dense silts with gravel. The top of bedrock is encountered at
approximately elevation 250) feet in the main plant area as shown on FSAR

F iwr. 2.5"23-

Plant fill placed beneath safety related structures and utilities consisted
mainly of the lacustrine and till clays that were excavated from the cooling
pond area. Clean sands (structural backfill) from an offsite source and

lean concrete, used as an alternative to the structural backfill, were also

o
gy
‘i
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placed in the plant fill. Inadeguate compaction of the clay and sand fill
to required compaction criteria (95 percent of maximum dry density
established in ASTM D1557 and 80 percent relative density, ASTM D2049.,
respectively) is considered to be the major cause of the plant fill

settlement problenm.

2.5.4.1.2 Site Foundation Description

Tables 2./ and z2.2 orovide a summary of the pertinent foundation information
for seismic Category I structures that are founded on the natural soils and
plant fill materials. In addition to providing the bottom foundation
elevations and foundation type, the rotes on these tables also indicate the
foundation remedial measures proposed for the various structures suppcrted

"
"

on the plant fill.
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Table 2./

Safety-Related Structures Founded on Natural Soils

Structure Supporting Foundaticn . Foundation Foundation
ol flevation - Txpe

Reactor Very stiff to hard 572 to 582.5 9 ft to 13 ft
Containment clay thick reinforced
Buildings concrete mat

e
Main Very stiff to hard 562 to 579 S ft to f ft
Auxiliary clay .n1zk reinforced
Building concrete mat

i

Service Very stiff to hard 587 S ft thi.ck
Water Pump clay reinforced
Structure concrete mat
(deeper
portion)

ORAFT



DRAFT

Table 2.2

Safety-Related Structures Founded on Plant Fill

Structure Supporting Foundation Original Original
Soil Foundat ion Foundation
Llevation e
Control tower Plant fill 606‘1)’ 5 ft thicéiz)’

reinforced concrete

mat.

Electrical Plant fill e 5 t¢ thick&

penetration roinfoqfod concrete
areas mat

Feedwater Plant fill 615.5&2)’ 4 ft thick@
isolation reinforced concrete
valve pits mat

Railroad bay Plant fill 630.5 ft thick

reinforced concrete

mat
Service water Plant fill 617‘3)' 3 ft thick roinforco&<l)"
pump structure concrete mat



ORAFT

Structure Supporting Foundation Original Original
Soil Foundation Foundation
Elavation Ixpe

Diesel Plant fill 628 2.5 ft thick by

generator 10 f¢ uid;<3),

building cont inuous
reinforced
concrete wall
footing

Diesel fue! Plant fill 612 3 ft thick

oil tanks :cncrete‘ez)’
paags

Bor ited water Plant fill 629 Continuous

storage

tanks

Notes:

(1) To be modified with permanent underpinning wall.

roinforce&‘:=~:::,23"

concrete ring wall
on 1.5 ft thick by

4 ft wide footings.

(2) Te have original plant fi.l removed and replaced with concrete and

compacted granular fill.

(3) Subjected to surcharging with sand fill.

(3a) Tanks filled with water,

Resetting
(4) New ring wall foundation to be constructed.:or Unit 1 tank ,




.
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The variations in groundwater, river and cooling pond lLeve.s '

that affect foundation design are discussed in Section 2.4 of

the MapedPgl SER,

2.5.4.1.3 Site Investigations

- Input into the final SSER will include our summary of the sube
surface investigations that have been completed at the Midland
site (e.g., number of borings and exploratory investigations.,
type of drilling and sampling, geophysical investigations, etc.).

Pertinent refarences and figures will be cited.

The staff evaluation will con;ludo that the site 1nvostigatjpns

are acceptable and adequate in identifying the important subsurface
features and foundation conditions and they were completed in
accordance with the guidelines recommended in R.G. 1.132,

"Site Investigations for Foundations of Nuclear Power Plants"”, ‘j7

2.5.4.2 Properties of Foundation Materials

[}nput into the final SSER will describe the Laboratory and field
testing that was completed (e.g., scope, types of testing, etc,)
and the range in results of significant soil properties (density,
permeability, shear strength, compressibility characteristics.,
shear wave veolcities) under both static and dynamic loading.

These properties will be related to the specific foundation

»*> mew%/”mffwww
A e e/ DRAFT
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Layering described in section 2.5.4.1.1. Pertinent references
and figures that provide greate~ details on the test results

will be given,

The staff evaluation will conclude that the laboratory and field
test results are acceptable with respect to adequacy, reasonable~-
ness of results and in meeting the applicable porticons of the
Commission's regulations, SRP and R.G., 1.138, "Laboratory Investie
gations of Soils for Engineering Analysis and Design of Nuclear

Power PLants". J

2.5.4.3 Foundation Profiles and Design Properties %

[Input into the final SSER will include a staff evaluation of
the pertinent soil profiles and sectional views that present
the results of the subsurface investigations in relation to the
final horizontal and vertical locations of all Category I
structures and utilities. The important static and dynamic
soil properties adopted in plant design will be discussed and

related to the soil profiles.

The staff evaluation will conclude that the soil profiles and
sectional views are adequate and acceptable in correctly re=
presenting the results of the subsurface investigations and that

the adopted design properties are reasonable. -]

CRAFT
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2.5.4.4 Foundation Treatment

The following sections provide the geotechnical engineering staff
and its consultants evaiuation of the techniques proposed by the
applicant to treat the deficiencies in the plant fill and to

assure long term foundation stability.

2.5.4.4.1 \Underpinning

The main auxiliary building is founded on the very stiff to
hard clay natural soil with foundations ranging between eleva~
tions 562 to 579 feet, Beyond the main building at the southerly
portion, the control tower and electrical penetration areas
(EPA's), which are structurally connected to the main auxiliary
building. are founded at elevation 609 feet on inadequately
compacted plant fill varying up to 30 feet in thickness. Large
volumes of concrete used as a replacement for structural backe
fill in the excavations for the deeper auxiliary building and
reactor buildings are also found in the plant fill., At the
extremeties of the EPA's, the feedwater isolation valve pits
(FIVP's) are located and are founded on plant fill at elevation
615.5 feet, The FIVP's are ltrugturally separated from other

S
buildings but they do house a Category 1 piping that penetrates

rqured. _ oF iy supplene b (f,"‘ .
foundation information is presented onArigurc AUX=38 of the -

hearin

’
applicant's November 19, 19!1Atott1nony)‘n!---i-tiho.

several structures. A soil profile '33' depicting the pertinent

ORAFT
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The Llow SPT blowcounts indicated at the auxiliary building area

in the plant fill in the late 1978 subsurface investigations

caused concern for future differential settlements., Since the
control tower and EPA's were not desigred to cantilever from the
main auxiliary building, the differential settlements could
potentially cause structural stresses higher than allowable values.,
particularly if the structures were subjected to other dryrem
stresses required by design load combinations. A one-foot deep
void had also been discovered in one of the borings beneath

the mud mat under the control tower in the Late 1978 investigations.
Evidence of cracking at several locations on the auxiliary build=

ing were additional reasons for concern.

To assure long term foundation stability, the applicant has
proposed to underpin the control tower and EPA's with a new
which
permanent underpinning wallAwill extend through the fill to the
competent hard clay natural soil on which the main auxiliary
building is also founded., The permanent underpinning wall will
ultimately be connected to the bottom of the existing mat founda =~
tions after jacking of the structure Loads has been held long

enough on the permanent wall to reduce future settlements to

minimal values.

Foundation treatment for the inadequate plant fill beneath the

FIVP's consists of excavating the fill and an upper portion of

DRAFT
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the hard clay and replacing it with approximately 30 feet of
compacted granular fill and & feet of concrete fill. The two
fills will be separated by a jacking slab that will be used

to remove the load of the FIVP structures from the existing
temporary supports and into the granular fill., This procedure
will allow the major settlement of the granular fill to occur
while the jacks are in place and before transfer of the final
load to the permanent foundation is completed., B8y performing
this procedure, future settlement values are anticipated to be

minimal, Presently the FIVP's are temporarily supported by

an overhead steel structure assefiply with bolting to the exist=

The overhead assembly
ing concrete structure, ehttA'ransfcrs the load to the adjacent

turbine building and buttress access shafts. Underpinning
details and foundation treatment of the FIVP are presented on
Fiagures 2. e Pormgh 2o of My paptpvismes ( -

A Figures 2-1: 2=2, 2-3, and 2~5 of the applicant's June 7, *982

cubn1tta§l

Based on the documents submitted by the applicant for modifying

the foundations of the control tower., EPA's and FIVP's, the

staff and its consultants conclude that the permanent underpinning

wall fix is an acceptable solution for olf;in.ting the plant

fill problem in the auxiliary building area and, if properly

carried out in the field, will provide a stable and safe founda=

tion.

DRAFT
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Several remaining review issues related to underpinning in the
1.3

auxiliary building area are Listed in‘ s 7 o

We consider these issues to be related to resolution of final ‘»‘\‘
design details, fulfillment in the {ield of important construction
controls and FSAR documentation that is required to confirm

actual as~built conditicons.

Conditions at the northerly portion of the service water pump
structure (SWPS) are similar to the conditions beneath the
control tower and EPA's in that this portion is also founded
on the clay and sand plant fill and is structurally connected
to the southerly part of SWPS which is founded on the docpcﬁa
more competent, very dense sandy clay till., The concerns for
differential settlement between the shallower, northerly portion
which overlies the plant fill and the deeper clay till supported
portion along with the inducement of unacceptable structural
stresses into this very rigid structure, has prompted the
applicant to roqhiro a4 new permanent underpinning wall to assure
long term foundation stability. In addition, cracks have been
observed in the SWPS at locations where they might be expected
to develop, if differential settlements were occurring. A
profile of the foundation soils beneath the SWPS is presented
Fravre2. . of this Supplemenp (Sovrce:
onAFigurc SWP=26 in the applicant's submittal dated December 31,
19.9. The proposed new permanent underpinning wall beneath

the north portion of the SWPS will extend through the fill to

OTAFT
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at least elevation 587 feet which is the same bearing Level
as the existing deeper portion. Views of underpinning details

Figores 2. . ad 2. . ok Mg Avprprlin s ( Sourca:
are presented onnrfguros SWP-14 and 15 of thozoocoubor 31, 1981

report). ‘7‘7“"“"“" .

Based on the documents provided by the applicant for under=
pinning the SWPS, the NRC staff and its consultants conclude
that the underpinning fix is an acceptable solution for
eliminating the fill settlement problem and, if properly
carried out in the field, will provide a stable and safe
'foundation.

n
The remaining review issues related to the SWPS are summarized
2.3
L aaca mac-s oo a B S WA - :
in tise ﬁblcﬁ : 4#‘ /hﬁt‘u-/'
]
z.s.g‘z Surcharging of the Diesel Generator Building Area
The diesel generator building (DGB) is a reinforced concrete
structure that is supported on continuous vall footings that
are founded at elevation 628, The footings rest on-approximately
The stivetwe (s Fowthom describoed /'y Seebron 3.1 4 of Lhie svppienen’.
25 feet of plant filt.h_ln July 1978, with the generator pedestals
and approximately 60 percent of the 0GB completed, field settle~
ment measurements indicated lLarger than predicted values of
settlement, By December 1978, the largest measured settlement,
located in the southeast corner of the building/hgd reached
M‘{
4.25 inches which already exceeded the building's,k 40 year

A
settlement prediction of 2.8 inches.

ORAFT
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The applicant temporarily halted construction of the DGB and
completed a subsurface exploration program in the plant fill
in Late 1978. The results of these explorations revealed that
the fill did not meet spogif‘lod compaction requirements at all
points in the fitl,u‘lru:;"u:'s”shoun to be highly variable and
ranged in consistency from very soft to very stiff for the
cohesive soils and from very lLoose to dense for the granular
soils. After considering several alternatives for rectifying
the inadequately compacted fill, the applicant, on the advice
of its consultants., ;cloctod te surcharge the partially completed
structure with 20 feet of sand placea above plant grade eleva=-
tion 634, The sand fill was placed to approximately elevation

& a .
654 in each of the four interior «.ll. of the 0GB andnfor M

eor’, soetl
IppreriwaTety a 20 foot hemieemeess distance around the embiee e
Blong the novth wail,uhere toe DGB s close Fo Fhe Lurbive building, 1he 20 Feelpof sand ex’end oy Lo
perimeter of the DGI.A Placement of surcharge fill wuﬁinitiatcd

/9 Feap
in January 1979 and reached the maximum 20 feet surcharge height ::"'"':/
in April 1979 when approximately 94 percent of the 0GB structure f::;-'.,,’
was completed. The purpose of surcharging was to accelerate fw:a::‘:‘
the settlement of the cohesive fill soils under a load that A"\'

would produce vertical stresses at all depths in the fill in
excess of those which would result during pessds® plant

operation.

The applicant's consultants recommended removal of the sand

surcharge in mid-August 1979 following their favorable evalua=

tion of the settlement and piezometer data recorded during the

CRAFT
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surcharge peridd, The largest amount of additional settlement
recorded under the surcharge load occurred in the southeast
corner of the DGB and reached 3.20 inches, which resulted in

a total settlement of 7.45 inches for this portion of the 0GB

structure, The settlements measured before, during and after _
;l’d"!l &5 o gy 2. . oF Fbyy “”/,,.'

surcharging of the DGB are presented inAFigure: 27=10 through 'z?
°
27-13 of the applicant's response to NRC requests regarding b
(
~

plant fill, question number ZiL

Surcharging was intended to resolve the uncertainties related
to future settlements of the cohesive fill soils but was
acknowledged to be Limited in producing meaningful results in
the granular fill soils. The concern for the safe operation of
‘the Midland plant due to the presence of the Loose granular
fill soils with potential for Liquefaction has been addressed

by the installation of the permanent dewatering system which

; 2.5 @00y ael 2.5 0 1. 1
is mm the M.Soctions4of this SSER.

The staff concurs with the applicant that the surcharge progranm
did accelerate the consolidation of the plant fill beneath the
PGB and will result in smaller and more tolerable settlements
during plant operation. However, the staff also recognizes

that surcharging the essentially completed 0GB structure did
nothing to avoid the undesirable and lLarge total and differential

settlements which did result, with the accompanying concerns

ORAFT
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for structural damage (warping) and stress inducement, including
cracking of the reinforced concrete which are discussed in ether
sectioﬁ;;:f this SSER. The major objective of the NRC geotech=
nical engineering staff and its consultants with respect to the
adequacy of the DGB has been to correctly determine the anouﬁts
of total and differential settlements that have already occurred
and which will occur in the future beneath the DGB. This basic
settlement data is essential for use in a structural analysis
that evaluates the effects of these settlement stresses in
conjunction with other required Load combinations in order to

A = = 4 ,ae»l-v-n:
Srbe—gperrrion 0

reach an engineering conclusion on the the

DGB.

Several piezometer and settlement readings recorded in the field
during the time of surcharging raised reasonable doubts before
the staff and its consultant as to whether the full surcharge
load was maintafned long enough to cause the more compressible
plant fill soils to reach secondary consolidation. To resolve
this concern the staff and its consultants requested additional
explorations in the surcharged plant filLl in order to recover
undisturbed soil samples of fill that could be Laboratory tested

for shear strength and compressibility characteristics., -mfter—

DRAFT
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131: work was completed in the spring of 1981 and results furnished
to the staff in July 1981, The final conclusion reached by the
staff and its consultant following our evaluation of the
laboratory results is the future settlements being adopted by

the applicant for use in their structural analysis of the 0GB

is sufficiently conservative, The future settlements being

used cover the settlements which have been calculated for the

more compressible zones of cohesive fill soils that were recovered
in the NRC requested borings where attainment of 100 percent

primary consolidation was shown nut to have been achieved.,

The values of future settlement for the 0GB which are acceptable
Figere 2. ob thig STER, aiedy corrsapronin

to the staff are correctly presented onAfiguro 1=3 in the applie=

cant's June 1, 1982 submittal wirteir—te entitled "Structural

Stresses Induced by Differential Settlement of the Diesel Generae

tor Building™ for the post surcharge period. 1In this same

Figure 1-3 the applicant has incorrectly indicated the settlements

to be used for the presurcharge period in the structural analysis,

ﬁ’." z._ el thy, !f‘R (r.". '
The correct presurcharge settlement values are given onnligurc 27-10
"

in Responses to NRC Roqunn lourding Bunt Filb and should be

used in the required structural analysis. Evaluation of the

success of the 0GB surcharge program is very much dependent on

the final results of the structural analysis presented in the

LR
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June 1, 1982 submittal and which is discussed in Section 3.8
of this SSER. The staff does not agree with the applicant's
conclinsion that the 0GB had high structural flexibility prior
to November 24, 1978 Lecause the applicant has failed to allow
for the rigid 30 inch thick concrete walls which were completed
to elevation 654 prior to this time in its structural analysis.
In addition, the staff does not find the settlement data analysis
presented as attachments to the June 1, 1982 submittal to be
acceptable or meaningful because very important settlement
records prior to November 24, 1978 were not considered in the
settlement data analysis.

S Obane . Figere 2.9 oF ¢44; ﬂf”{f.,,‘...
The staff nvvJL-vndn that the settlements Listed onAligurn 1-3
of the June 1, 1982 lubl1ttl°o after correcting for the pre=
surcharge period values as previously indicated, -

<o be properly addressed in the structural analysis of the 0GB.

2.!.}.6.3 Surcharging of the Borated Storage Tank Foundations
Ar discorred in SER Seetran /.72 .8,
A #he foundations of the two borated water storage tanks (BWSTy
were constructed in July 1978 and in January 1979. The erection
of the tanks were completed by December 1979. To demonstrate
the adequacy of the plant filLl supporting the tanks, the applicant

swreharged~filled the tanks with utorfm in

October 19804w] ,memdirnd A MJ/-’,,M
M

wonid |
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In January 1981, the applicant reported differential settlements
batween the ring wall foundations and the outside portions of

the valve pits éobtowing-the—surchorging. Following the
applicant's investigation, which indicated cracks in the ring
beam of Unit 1 tank as wide as .063 inch and .035 inch for

Unit 2 tank, the applicant concluded that the observed differential
settlements had occurred because there were lLarger foundation
areas beneath the valve pits which resulted in Lower foundation
pressures under the valve pits thag beneath the ring wall founda=
tions. The applicant further concluded that this nonuniform
loading condition created the differential settlements and the

localized areas of overstress.

The staff odes not agree with the applicant's conclusionsy.

Based on the results of the soils in/estigations of the fill

in the tank farm area, on the results of plate load tests and
on the observed total and differential settlements which did
occur, fthe staff concludes the behavior of the tank foundation

is not indicative of a well compacted fill,

To correct the BWST foundation problem the applicant proposed

three actions which included:

1. Surcharge the valve pits to reduce the amount of differential
and future settlements, This action was completed by

February 1982 over a four month period.

DRAFT
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2, Integrally construct a new reinforced concrete ring beam
around the periphery of the existing cracked ring.

3. Relevel the tank (Unit 1) which had experienced the
Largest settlements to the original construction

tolerance.

Based on the results of field settlement records and design
reports provided by the applicant, the staff agrees that future
differential settlements will be small because of the surcharging
which has been completed for both the valve pits and ring bean
foundations. The future settlements which are estimated to

occur during reaterfse® plant operation have been enveloped and
acceptably addressed in the structural analysis for the new ring
beams. For the above reasons the staff and its consultant
conclude that the BUST foundations are acceptable and will
provide a stable and safe foundation.

2.2
Several remaining review issues are Listed in v ﬂbuAﬂM

Lhir TTERN

for the BUST, These fssues deal with the develope
ment of a long term settiement monitoring plan during peewsmpss
plant cperation_ and FSAR documentation on the as=built conditions
for the new ring bean foundations, and releveling operations which

remain to be completed,

-~ -
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2.5.4.4,4 Permanent Devatering

To eliminate concerns for Ligquefaction potential of the inadequately
compacted loose granular fill materials, the applicant has installed
& permanent devatering system.

proded
The staff's assessment of Ligquefaction potential is cowered in
section 2.5.4.5.5 and the staff's evaluation of the proposed

ld
permanent devatering system P presented 1n thediustidd SEA M

Section 2.4,.6.2.

The remaining reviev ifssues on permanent dewatering are primariy

fnvolved with resolution of OL Technical Specification detaibls

Fre N
and are Listed on ‘l’uu"’ of M

2.5.6,4.5 Excavation and Backfill

Mmm

T T e b et b e YD I‘-uvnion and replacement with backfilf
will also be completed beneath seismic Category 1 piping where

loose granular foundation fiLL soils susceptible to Liquefaction

have been shown to be present.

[}ho staff's evaluation of previously submitted reports on under=

VS
ground piping wag not completed,

:’ﬁ.
wivl -
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The issues remaining in geotechnical engineearing related to

anv 2.3 . YA STER
underground piping ev Listed in Table ©” dasaction 2.5 bed | ay
are concerned with the adequacy of the reinstallation program
for the 26 inch diameter and 36 inch diameter service water
piping C(excavation and backfill details of foundation support).,
the Long term settlement and strain monitoring programs and

FSAR dozumentation of as<built conditions. -7
2.5.4.5 Foundation Stability

2.5.4.5.1 Bearing Capacity

Efnput 1q:30 the final SSER will cover the range of applied bearing
pressures (static and dynamic Loading) and be related to previously
fdentified foundation Layering., The results of computations

establishing factors of safety will be provided.

The staff evaluation will conclude that the resulting marging of
safety against bearing type failure are acceptable to the staff
and are equal to values found acceptable in conservative engineers
ing practice. ‘]

2.5.6.5.2 Vertical Movement

[3nnut into the final SSER will summarize the settlement history
of the fmportant sefsmic Category I structures and ut!litiou.‘]
The following paragraphs cover only the suxiliary building and

service water pump structure.

DT

: wo 7 7 I 7777
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The downward movement of the south end of the control tower
relative to the south end of the spent fuel pool in the auxiliary
building has been 0.24 inchf during the period July 1978 through
August 1981, Since the control tower was completed a year

before settliement observations were Degun, and since the lLargest
settiements of the poorly compacted fill are Likely to occur

early in the Loading, it is reasonable to expect that differential
settlements of 0.5 to 1.0 1neh': or more, may have occurred to

date.

The downward movement of the east end of the east EPA relative

to the adjacent control tower has been 0.2 inch during the period
July 1978 through August 1981, There has been negligible differens
tial settiement between the west end of the west EPA and the

adjacent control tower,

The total settlement of the control tower and the EPA's for the

period July 1978 to August 1981 has been 0.5 to 0.7 ineh.

The applicant has estimated the differential settiements that

will occur between the new underpinning wall and the auxiliary

for & #lant
building ever—the (0-year, life eod=the-pbomt to be:
8. Maximum settiement of control tower relative 0.2% inech

to suxiliary building

3“3?‘
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b. Maximum settlement of auxiliary building 0.25 inch

relative to control tower

The staff and its consultants consider estimate a. above to be
the reasonable estimate and find‘it acceptable. Both estimates
have been used in the analysis of the structure to demonstrate
that the FSAR loading conditions plus these differential settle~=
ments will not cause stresses greater than allowable stresses.
To accomplish this iimit on stresses, steel plates are to be
added to the slab at elevation 659 in the auxiliary building
to strengthen that critical location.
The maximum measured differential settlement of the overhang of
the SWPS relative to the portion founded on till has been about
0.1 inch. The settlement cbservations were begun in May 1977,
immediately after the foundation mat for the overhang had been
placed. Thus, these measurements represent all of the settle~
ment that has occurred.
The total settlement of the SWPS has been about 3/8 inch since
May 1977.

ForFhe S PS
The fact that the differential settlement noted abovoAis small
indicate: either, (a) the poorly-compacted fill under the

overhang has not settled significantly or (b) the overhang is

DRAFT
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teing supported as a cantilever and did not follow the fill
settlement, which would mean a gap may be found beneath the

overhang during underpinning.

Settlements predicted by the applicant after completion of the
Swps .
underpinning wall of thvovorhang relative to the portion currently

on the till are 0.1 to 0.2 inch. :
UﬂJ"",~.‘J

For {ha, A S

The staff considers these estimates of differential settlements

AN

to be reasonable and acceptable.

2.5.4.5.3 Horizontal Movement 1t
There have been ﬁo noasﬁroaents made of horizontal movement

to date, but settlements that may take place while underpinning
the control tower and EPA's may cause the top of these structures
to move southward toward the turbine building. Strain monitoring
instruments are being installed to measure potential horizontal
movements between all adjoining structures during underpinning.
In addition, horizontal strains that may develop in- the SWPS

will be measured at critical Locations. The staff and its
consultants consider the strain monitoring program (locations.,
frequency of readings, etc.) which has been proposed during
underpinning operations by the applicant to be acceptable.,
however, agreement on acceptable allowable strain Llimits has

not been reached.
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A permanent program for monitoring horizontal movements during

APt plant operation has not been provided by the applicant.

2.5.4.5.4 Lateral Loads

Input into the final SSER will describe the computed earth
pressures under both static and dynamic loading and design
methods will be cited. Pertinent references and figures will

be identified.

The staff is essentially in agreement with the applicant on
design of lateral loads but the staff needs to complete its
review of recently furnished sliding resistance and Lateral

soil pressure calculations for the SWPS under dynamic Loading.

2.5.4.5.5 Liquefaction Potential

In February 1978 the staff in its review of the Midland F3AR
forwarded Request 362.2 to the applicant seeking documentation
on the method which was used to remove loose natural sands
(sands with less than 75X relative density) from the foundations
of safety related structures as the applicant had committed to
do in the PSAR. In its response to Request 362.2 the applicant
was unable to furnish documentation on the field operations
completed to remove the loose natural sands. Instead, the
applicant provided the results of boring explorations which

were drilled in August and September of 1978 and in 1979
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(these borings were completed after site area fill had been
placed to plant grade) that did not indicate the presence of
loose natural sands beneath safety related structures. Based
on the results of all completed exploration prcgrams., including
the Later 1978 and 1979 standard penetraticn test data, the
applicant concluded that the natural sands existing in the

plant area have relative densities greater than 75%.

The two methods for analyzing safety against liquefaction for

the natural granular soils that the applicant has presented in
FSAR Section 2.5.4.8 utilize the results of standard penetration
test (SPT) bloucoﬁnts. On the basis of the high SPT values:
recorded in the natural soils in the extensive subsurface inv;sti-
gation programs which have been completed, the applicant has

concluded that there are no Ligquefiable ratural granuiar soils

bencvath safety related structures at the Midland site. he staff

concur. in this finding. A‘W""M
v

In the same subsurface exploration program completed in Late

1978 and early 1979, following discovery of the diesel generator
building (DGB) settlement problem. potentially liquefiable granular
soils were discovered in the structural backfill placed beneath
certain Seismic Category I strdcturos and underground utilities.

The affected facilities included th. 0GB, electrical penetration

DR
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- (operating lLevel of cooling pond) and conservatively adopted
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areas, railroad bay., cantilevered portion ot the service water

pump structure and a portion of the service water piping.

In July 1979 the applicant reported the findings »of its ligque=~

faction studies using the results of the 1978 and 1979 explcrations.
In this study the applicant had adopted a peak ground surfzce

acceleration of 0.12g, a groundwater level at elevation 627

a Magnitude 7.5 earthquake for relating cyclic stress ratidﬁ\
causing liquefaction with SPT values., Of the three areas investi=-
gated for Liguefaction, the applicant concluded that ligquefaction
could be a problem at the DGB, was unlikely at the railroad bay
area and was not a problem at the auxiliary building control

tower area. In order to alleviate its concerns for Lligquefaction
potential, the applicant dltinltely selected the permanent devater-

ing fix.

In May 1980, the staff's consultant, the Corps of Engineers.,
toncluded an independent Liquefaction analysis’juzing the Seed~
Idriss simplified method. In the Corps study a groundwater lLevel
at elevation 610 was selected based on the applicants stated
intention to maintain groundwater below this elevation, a
Magnitude 6 earthquake and a peak ground surface acceleration of

/
0.19g. The results of the Corps study indicated that filLl soils
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are safe against liquefaction for earthgquakes that would produce
a peak ground surface acceleration up to 0.19g if the groundwater
was maintained below oloQation 610. A minimum factor of safety

equal to 1.5 was met using the simplified method of analysis.

The areas of the site where it is necessary to maintain the
groundwater level below elevation 610 are the diesel generator
building area and the raild&gﬁ bay area. The problem with loose
granular backfill soils previously identified in other areas
(electrical penetration areas, cantilevered portion of the
service water pump structure and service water piping) is
lcccptabl}; resolved by the proposed underpinning and by excavas=

tion and backfill remedial measures that require properly compacted

soils.

The staff concurs with the applicant's finding that fhc permanent
devatering-system will eliminate the potential for Lliquefaction

in the granular backfill soils identified above. An acceptable
margin o: safety against liquefaction potential is available

for earthquakes with.a peak ground surface acceleration up to
0.19g9, which is more severe than the earthquakes used to establish
the site-specific response spectrum at top of fill, provided

the groundwater is maintained below elevation 610. SER section
2.4.6.2 discussea the permanent dewatering system and the staff's
bacsis for mthat the groundwater will be maintained

below elevation 610 during plant cperation.

GRAFT



ORAFT

0"

2.5.4.5.6 Dynan.- Loading

l:Input into the final SSER will summarize the geotechnical engineere
ing review efforts ;nd SHAKE computer code studies that were
completed to independently evaluate the reasonableness of the
site-specific response spectrum for the top of plant fill.

Pertinent reports by consultants will be referenced. 7

2.5.4.6 Instrumentation and Monitoring

The following monitoring measurements are to be made during
underpinning of the auxiliary building area and SWPS. References
describing the instrﬁnentso location and mconitoring frequency are

given for each type of measurement, .

Auxiliary building

a. Total and differential settlements of the control tower.,
EPA's, and FIVP's and total s?ttlenent of the auxiliary
building. DOrawings C1490 (2/3/82), C1491 (2/3/82), 1493

« (5/21/82).

b. Differential horizontal movements between adjacent
structures. Drawings C1490 (2/3/82), C1491 (2/3/82).
€1493 (5721/82).

€. Strains in concrete at critical locations. Drawings C1495

(5/21/82) and C1493 (5/21/82).

ORAFT
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d. Settlement of all temporary and permanent underpinninrg

piers rela*ive to the superstructurcc at top and bottom of

Fyore 2. of £ his SSER( Souree’ mptas 4 ladecms ¢ T e——
piers. ’uau.. Nov. 1980, Fig. AUX 32). = 7ol

¢ —

-
e. Concrete stress in temporary and permanent underpinning — \\

piers by means of Ca on stress cells near top and
—

LaN

f. Crack mapping. (Jan. 25, 1982 submittal by applicant).

g. Water levels in observation wells and piezometers. Crawing
SK=G=566 Rev., 1 (5/14/82) and Specification 722{C 198 (1/18/82).

l.oocunentat1on of rovis1ons as agreecd upon at June 25, 1982

meeting and in conference call of July 1, 1982 are to be
provided by the applicant.] . 'M#

h. Fines in discharge from dewatering wells. sppril 22, 1982,
P. 19). Although this reference deals with the SWPS, this

same monitoring will be performed at the auxiliary building.,

as agreed during conference call of July 1, 1982.

SWPS

a. Total settlements at four locations around the structure
and differential sctfleoent between the north end of the
overhang and the portion now founded on till s;:.pril 19,
1982, p. 111-9x Meeting, June 24-25, 1982).

b. Strain of the concrete near the roof Level at the interaction

. -
betwsen the overhang and the deep portion. striL 19, 1982,
P. II1-9),

do ol i Ll g
CRAFT
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c. Settlement of the underpinning piers relative to the under-
side of the foundation mat, at both top and bottom of the
piers. {;pril 19, 1982, p. 111-10).

d. Concrete-stress lLevels within the underpinning piers near
the top and bottom. g;pril 19, 1982, p. 11I-10).

e. Length and width of existing cracks and of any new cracks
that develop throughout the structure. ;:pril 19, 1982, »p.
I1r-10).

f. Water levels in observation wells and in piezometers in
the sandy clay till., inril 22, 1982y]Conference call July
1-2, 1982). %

g. Fines in the dewatering wells discharge. aApril 22, 1982,

P. 19x)Conference call, July 1-2, 1982).

The differential settlements between the control tower and main
auxiliary building, and between the EPA's and the main auxiliary
building will be used to control underpinning construction. A
trigger Llimit will be set at which the applicant will begin a
re~evaluation of the behavior of the structure. Also, a stop

limit will be established at which the applicant will stop under=
pinning, shore up the drifts temporarily, evaluate the behavior

of the structure, and alter the construction technique, if necessary.,
before proceeding. These Limits[bave not been agreed;gsl currontELZ

are as follows for the southerly end of the control tower:

* Opplas L AuZle of R
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Trigger Stop
Limit Limit
MBCGeotechnical staff 0.1 in. 0.15 in.
Applicant 0.35 in. 0.7 in.

Strain gages at the auxiliary building will be used at two
critical zones to monitor the strains in the concrete and to
estimate the changes in stress in the reinforcing steel during
underpinning. The applicant has proposed that these strains not
be used to control construction but that the differential settlee
ments alone Le used. The applicant has proposed use of a strain
of 0.0014 as a stop Llimit during undcrpinning.[?Tho staff has

Yet
not ,formulated a final position on this proposal.

With respect to underpinning the “WPS, the following Limits and

actions to be taken have been established:

Differential Settlement (ifeeting, June 24-25, 1982):
Trigger Limit: 0.05 in. -
Stop limit: 0.07 in.

Strain in Concrete:

[}o be resolved during audit.‘]

) A =

e i 4
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Settlement of Underpinning Piers:
After jacking loads have been applied to final design values.,
settlement will be monitored until it has been shown that
seccndary compression of the bearing stratum is eccurring.
(12731781, p. S5Q).
Width of Cracks.:
Any new cracks exceeding 0.01 in.width and existing cracks
exceeding 0.03 in, width will be evaluated to determine
whether underpinning should stop or continue (12/31/81, p. S0).
Water Levels.
Water levels will be monitored to ensure that the ground water
level has been lowered to at lLeast the top of the sandy clay till.,
An evaluation of potential pervicus lLayers in the bearing stratum
below the underpinning piers will be made by continuous sampling
in the six borings for the cbservation wells. At locations
where such pervious strata exist within 2 feet below the pier
bottom, the groundwater level will be lowered a minimum of
2 feet below the bottom of the pier excavation. (Meeting.,
June 24-25, 1982‘3Conf0ronce calls, July 1-2, 1982).
The monitoring programs proposed during underpinning for both
the auxiliary buildiné and SWPS are acceptable to the staff.
The number of instruments is large and czre must be taken to
ensure that the significant measurements arc interpreted by the

applicant on a timely basis.

s Eal Sag

A
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The applicant has indicated that information on long term settle-
Operation
ment monitoring during seess—ed plant M)uith action

Levels and remedial measures identified will be provided to

Preposeld
NRC in aA'rechnical. Specification pmepewswt in the fall of 1982,

[2.5.6.7 Remaining Issues
The <eumbowsrrs 0L safety review isssues listed on table Z.J

remain outstandingJ




Table 2.3 Remaining Issues

Structure

p v——

Issue

Anticipated Method

of Resolution

Auxiliary building
(Control tower, EPA's

and FIVP's)

Resolution of allowable

vertical differential
settlement and strain
that will stop under=-

pinning construction

and require installation

of temporary supports.

Compaction control
specification for
granular fill beneath

FIVP's,

Procedure for transer=-
ring final Loads to
permanent underpinning

wall,

Updated construction
sequence for Phases

3 and 4.

-~

nﬂ&.‘T
LAl

o

Meeting with

applicant

it
Future applicant

submittal

Pesign audit

Future applicanct

submittal



Structure

Issue

Anticipated Method

of Resolution

Resolution of pier and
plate Load test details
on maximum test load,

locations and time for

performing test.

Long term settlement and
strain monitoring plan

during plant operation

FSAR documentation on

as-built conditions

Design modification
at freezewall crossing

with duct banks

Resolution of required
depths of construction

dewatering walls

siod L
Y o S I

Meeting with

applicant

Technical speci~
fication proposal
by applicant
(Fall of 1982)

Future applicant
submittal

(Following
construction co-plo-'
tion)

Future applicant

submittal

Meeting with

applicant



Structure

Issue
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Anticipated Method

of Resolution

Service Water

Pump Structure

Complete staff review

of sliding and Lateral
soil pressure calcula~-
tions under dynamic

Loading

Resolution of pier and
plate Load test details
on maximum test load.,
locations, and time

for performing test

Resolution of required
depths of construction

dewatering wells

Procodhro for transfer-
ring loads from jacks
to permanent wall and

locking off

Long term settlement
and strain monitoring
plan during plant ocpera-

tion

Meeting with

applicant

Meeting with

applicant

Future applicant

submittal

Design audit

Technical speci=-

fication proposal

by applicant

(Fall of 1982)




Structure

Issue
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Anticipated Method

of Resolution

Borated Water

Storage Tank

Underground Piping

FSAR documentation
on as~built condi=-

tions

Long term settlement
monitoring plan during

plant cperation

FSAR documentation
on as-built condi~-
tions (New ring

beam and releveling)

Complete staff review

of applicant's sub-
mittal on proposed re-
installation of 24-inch
36=inch diameter pipes
and long term settlement
and strain monitoring

programs

Future applicant
submittal
(Following

construction completion)

Technical Speci=
fi:ation Proposal
by applicant
(Fall of 1982)

"
i

Future applicant
submittal
(Following

construction completion)

Meeting with

applicant
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Issue
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Anticipated Method

of Resolution

Plant control re~-
stricting placement
of heavy iLoads over

buried piping and

Future technical
specification
proposal by

applicant

conduits

FSAR documentation Future applicant
on as~built condi=- submittal
tions (Reinstalla=- (Following

tion and monitoring) _ construction completion)
kong ferm Settlement and sthain Technical speciFieeprin
Menitoring plan Jorieg plast Preevsal by appli;gnt,

operation
Diesel Generator Completion of analysis Future applicant

Building that uses correct submittal
settlement values and

structure rigidity.

Pocumentation of

results with comparison .

to recorded and predicted
settlements

Long term settlement Technical speci=
monitoring plan during fication proposal
plant operation by applicant

(Fall of 1982)

-,
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Issue
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Anticipated Method

of Resolution

Permanent Dewatering

Miscellaneous

Resolve availability
of 60 day peried in

view of recharge rate
in wells in railroad

bay area

Requirements on perma-
ner.t dewatering system

during plant operation

Long term settlement

monitoring plans dur-

ing plant operation for

all structures not pre-

Qiously identified in

table

4k 0. P
'u‘i..’\r .

Meeting with

applicant

Technical speci=
fication proposal
by applicant
Technical speci=
fication proposal
by applicant
(Fall of 1982)



2.5.4.8 Conclusions

CHMN possible, the staff's conclusion on acceptability of
Sumitted information has been given. Final overall conclusion

on plant safety requires resolution of remaining issues.:y

ALY

]
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3.7.1 Seismic Input

The applicant has not completed hi:z evaluation of the seismic
Category I structures necessary for shutdown and continued heat
removal o determine seismic safety margins resulting from
application of site=-specific spectra. In addition, the applicant
plans to revise the criteria on damping values for cable trays,

conduits, piping, tubing and their supports.

Upon completion of the staff's review of these evaluations, an
additional supplement to the safety evaluation report will be

issued.

3.7.2 Seismic Analysis

Further discussion of the results of the Seismic Safety Margins
Evaluation and the request for increase of Damping Values for
cable trays, conduits, piping, tubing and their supports will be

provided in a future supplement, as discussed in Section 3.7.1.

The applicant was requested by the staff to determine that

1.5 x FSAR seismic response spectra analyses are conservative

for the auxiliary building, SWPS, DGB and BWST in comparison

to requirements imposed by the use of the site spectific response
spectra. The staff has indicated that a comparison of the floor
response spectra for each of the two criteria (1.5 x FSAR and
Site Specific Response Spectra) could provide such determination.

The applicant has provided in his responses a conclusion stating



that, "the 1.5 x FSAR response spectra analysis is conservative
for the auxiliary building and SWPS underpinnings, and the BWST
foundation." However, the applicant has not provided the
comparative displays requested by the staff and has limited this
evaluation to the YGB, the BWST foundations, and the underpinnings
for the auxiliary building and SWPS. The applicant also plans to
evaluate the above structures in his Seismic Safety Margins
Evaluation. [(The statf plans to review the information on the
underpinning for the auxiliary building and the SWPS, he DGB

and the foundation for the BWST during an audit planned for

July 27-30, L982.] The review of the Seismic Safety Margins
Evaluation will be scheduled after the docketing of this informa=

tion.

Also, the applicant has provided a report that confirms the fact
that the techniques used to calculate soil springs are adeguate.
However, the staff requires that the three peaks in floor

response spectra resulting from a variation of +30% of the soil
stiffness should be enveloped. The applicant has provided this
information as part of Revision 44 to the FSAR. In addition,

in his (date) reply to Request 2.8 from Enclosure 8 of the staff's
letter of May 25, 1982, the applicant states that the results of
the incomplete analyses, designed to dismiss any concerns for
possible structure=to=structure interaction between the SWPS

and the circulating water intake structure (CWIS), will show that
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the available 1=inch gap is adequate to accomodate the postulated
lateral movements, (The staff intends to review and evaluate
this analysis during the structural audit of July 27-30, L982.
Staff conclusions will be added to this supplement following the

audit.]

3.7.3 Siesmic Subsystem Analysis

Further discussion on the staff evaluation of the applicant's
request for increased in allowable damping values will be
provided in a future supplement as identified in Sections 3.7.1

and 3.7.2.

3.8.1 Concrete Containment
Further discussion of the staff evaluation of the applicant's
Seismic Safety Margins Report for the containment building will

be provided in a future supplement.

3.8.1.1 Ultimate Capacity

By letter of June 8, 1982, the applicant has been asked to
perform and provide analyses that determine the ultimate capacity
of the Midland containments. The pressure-retaining capacity of
localiied areas as well as the overall containment structures

should be determined using as-built conditions.

™



The analyses should be made on the Lasis of the allowable
material strength specified in the Code. However, if the actual
material properties (such as concrete cylinder compressive
strengti, mill test results of reinforcing steel and Liner plate,
strength variations indicated by mill test certificates) and
other uncertainties are available, the Lower and upper bounds

of the containment capacities may be established statistically.

3.8.2 Concrete and Structural Steel Internal Structures Inside
Containment

Further discussion on the staff evaluation of the applicant's

Seismic Safety Margins Report for the concrete and steel

structures inside the containment building will be provided

in a future supplement.

3.8.3 Other Seismic Category I Structures
Further discussion on the staff evaluation of the applicant's
Seismic Safety Margins Report for other Category I Structures

will be provided in a future supplement.

The applicant has designed the new BWST foundation rings and all
of the underpinning structures for the auxiliary building, FIVP,

and SWPS, to current staff acceptance criteria.
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3.8.3.1 Auxiliary Building and Feedwater Isolation Valve Pits
For the auxiliary building, a continuous underpinning wall
resting on undisturbed natural material (soil) will be provided
under the Control Tower (CT) and Electrical Penetration area
(EPA) exterior walls. The modified foundation under each FIVP

is as described in Section 2.5.4.4.1 of this SSER. The proposed
underpinning under the EPAs consists of a é~foot thick reinforced
concrete wall that ie 38 ft, high and is belled at the base to

10 ft. in thickness. The CT underpinning walls are & ft, thick,
47 ft. high and are belled at the base to 14 ft. in thickness.
ALL of the walls are constructed to act ar continuous members
under the perimeter of the structures. The entire wall system
will be founded on undisturbed natural material. The applicant
has identified both temporary and permanent underpinning schemes.
The temporary support will be used during the construction of

the permanent foundation. Jacking forces are applied to the
existing structure to provide adequate load transfer from the
structure to the underpinning. The jacking force is determined
so that the structure is not unduly stressed under dead load and
live load conditions. These jacking forces are tranemitted

from the structure through the permanent underpinning wall to.:
the bearing stratum. Dowels connect the urderpinning walls and
the existing structures at the vertical and horizontal interfaces,
The dowels are designed to transfer shear and tension forces

between the structure and the underpinning wall. In addition to

i
-




the conventional lap splice, Fox Howlett mechanical tapered

thread splices will be used in the reinforcing of the underpinning

walls., CConclusions to be provided after audit. See Footnotew,]

3.8.3.2 Service Water Pump Structure

For the SWPS the underpinning consists of a 4~foot thick,
reinforced concrete wall that is approximately 30 ft. high

with a flared base. This underpinning wall is constructed to

act as a continuous member under the perimeter of that pertion

of the structure founded on backfill material. A predetermined
jacking force will be applied to the full perimeter of the SWPS
overhang during construction to provide adequate Load transer from
the structure to the underpinning wall. CConclusicns to be

provided after audit. See Footnotew,]

3.8.3.3 Borated Water Storage Tanks

For tho.aUST foundation, a new reinforced concrete ring located
on the periphery of the existing ring represents the proposed
remedial fix. Shear connectors transfer shear forces from the
existing ring wall to the new adjacent ring beam. C[Conclusions
were provided in SER and will be further discussed in Final SSER

after audit, See Footnotew,]



3.8.3.4 Diesel Generator Building

The DGB is a rectangular box-like reinforced concrete structure
covering an area approximately 70 x 155 ft. The exterior walls
are 30 inches thick, while three 18 in. interior walls divide
the box intas four bays approximately equal in size. The founda~-
tion of the exterior and interior walls of the 0GB consists of

a continuous reinforced concrete footing, 10 ft. wide and 2' =-4"
thick with the base at elevation 628 ft. The walls rise from an
elevation of 628 ft. (bottom of footing) to 680 ft. (top of roof
slab). The diesel generators rest on &' =6" thick concrete

pedestals. The DGB is located on plant filLl.

As discussed in Section 2.5.4 of this supplement, the applicant
investigated the excessive differential settlement of the 0GB
foundation, concluded that the plant fill was not sufficiently
compacted and was subject to potential Liguefaction, and implemented
3 surcharge and dewatering nrogram as remedial action. The early
fnvestigation also showed that the four electrical duct banks

that were supported on the deeper more competent natural clay

but which penetrated the diesel generator building from below,

were resulting in resistance to the DG8 settlement in Localized
areas thus resulting in formation of cracks. To eliminate this

problem a positive clearance between the building foundation

and the duct bank was provided prior to placement of the surcharge.




The staff review during the evaluation of the remedial action
proposed and completed for the DGB, has focused upon the cause
and elimination of the excessive differential se¢..lement condition,
the applicant's structural acceptance criteria, the determination
of proper soil and structural models to be used for additional
analyses and evaluation of present and future conditions of the
structure, the evaluation of the cracks developed during the
differential settlement and duct impingement lLoad mechanism

and in the establishment of an adequate differential settlement
and crack monitoring and repair program. The surcharge of the
0GB accelerated settlement and produced soils with improved
engineering properties. These properties have been used in both
the static and seismic re-analyses of the 0GB. 0ifferential
settlement, both measured and the 40-year prediction, has been
included in the Midland Load combinations. Differential
settiement loads have been included in the applicable load
combinations. Also, a new set of soil spring constants with
varying properties (one vertical and one horizontal at each
foundation boundary node point) representing the non-homogeneous
nature of the soil conditions were developed and used in the
finite element model. A set of soil spring constants was
developed for the long term (settlement, 40 year) and short term
(tornadoes, earthquakes) loadings. The applicant has also
committed to re-analyze the DGB in accordance with current staff

criteria (ACI 349 as supplemented with R=G 1.141).

L
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The applicant has performed three new analyses of the DGB, one
for each of the configurations and Loadings existing before,
during and after surchage. The applicant has proposed to run

a hypothetical case in which part of the foundation support has
zero spring stiffness and the remaining support equivalent spring
stiffnesses. The applicant proposes thi. case as an upper bound
on the differential settlement calculations for the foundation
structure. The staff recommendation for settlements to be used
for this analysis is given in Section 2.5.4.4.2 of this
supplement. (The final SSER wi'l report the staff's conclusions

following submittal of the required analysis.)

3.8.3.5 Cracks

The applicant has shown, by example where necessary, that
exising cracks do not affect significantly the strength in

teny ‘on, compression, and shear of properly reinforced concrete
elements, Evidence from the field and from the Laboratory

has been presented to indicate that reinforced concrete structures
will develop their design strength even if they do have
"precracks”, provided the structure has been proportioned and
detailed to resist the design Load combinations. In addition,
the applicant proposed a monitoring plan to detect differential
settlement of the structure and the propagation and enlargement

of new and existing cracks, along with an independent evaluation



evaluation of conditions which exceed predetermined Limits
acceptable to the staff, and a crack repair program acceptable

to the staff., (Sta’f conclusions Llater.]

*Footnote:

CThe applicant has responded to various staff requests for
information. However, the staff has indicted some concerns

and has identified most of them in memoranda dated June 15

and 28, 1982. This information and few additionol.concorns

have been discussed with the applicant in a meeting held in Bethesda
on June 25, 1982 (see minutes of meeting). Based on the dis~
cussions and commitments taken place at the June 25, 1982 meeting,
the staff can conclude that the staff concerns become confirmatory
fssues to be resolved at the structural audit scheduled for

July 27-30, 1982.1]

3.8.4 Foundations
Discussion of information on foundations for this supplement is

presented in Section 3.8.3.

3.8.5 Masonry Walls

SER Section 3.8.2 noted, as a confirmatiroy issue, that the
applicant had been asked to comply with staff criteria an masonry
walls in seismic Category I structures. The issue also was
identified as Item 3 in SER Section 1.8. The applicant has
provided the criteria that he intends to follow in the evaluation

of the masonry walls within seismic Category I structures.



The general requirements with respect to materials, testing,
analysis, design, construction and inspection related to the design
and cons;ruction of seismic Category I masonry walls conform

to the requirements of Appendix A to the Standard Review Plan
(NUREG-0800), Section 3.8.;, "NRC Criteria for Safety Related
Masonry Walls". Conformance with Appendix A to Standard Review

Plan Section 3.8.4 is acceptable to the staff.

The loads and load combinations used in the analysis and design
of seismic Category I masonry walls are in conformance with

staff criteria and are, therefore, acceptable.

Houovcr; the use of concrete expansion anchors to attach piping
and equipment to masonry walls is disallowed by staff criteria.
The applicant's specifications for the installation of concrete
expansion anchors rely upon installation torque to determine

the required Load capacity of the installed anchors. Test data
supplied by the applicant to qualify the use of expansion anchors
in masonry walls indicate that there is no reliable relationship
between installation torque and Load capacity. This fact is
highlighted by the following comment taken from the "Report on
the Testing of Concrete Expansion Anchors and Grouted Anchors
Installed in Concrete Blockwalls", by Bechtel Associates

Professional Corporation, August, 1980:

"
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“If the long and short embecdment Lengths are treated separately,
there is no clear relationship between the recorded installation
torgue and the tension failure load. This clearly deemphasizes
the importance of the installation torgue...”.
|
Furthcrmore, the test data submitted by the applicant indicates
that the mode of failure is by bolt siip or pull=out. This is
a sudden and unpredictable mode of failure and is unacceptable

to the staff,

With the exception ot the expansion anchors used to support

piping and equipment in masonry walls, the criteria used in the
design analysis of the seismic Category I masonry walls to account
for anticipated loadings that may Se imposed upon the structures
during their service Lifetime are in conformance with the staff's
criteria for masonry walls, and with codes, standards and
specifications acceptable to the staff. We conclude that in the
event of earthquakes and various postulated accidents, the seismiz
Category I masonry walls will withstand the specified design
conditions without impairment of structural integrity. Conformance
with these criteria constitutes an acceptable basis for

satisfying, in part, the requirements of GDC 2 and 4. Accordingl,
confirmatory issue 3 in SER Section 1.8 is closed, but a new

open item is added to SER Section 1.7 regarding expansion a~chors

used in masonry walls.



Mechanical Engineering

Loading Combinations, Design Transients and Stress Limits
[Later]

The applicant has indicated that the settlement induced stresses in the
replaced 36" service water pipe considerably exceed the stress allowable
(3Sc), when subjected to an assumed maximum settlement of 1} inches. He
has also stated that these large stresses are fictitious and result from
the conservative boundary conditions which were assumed in the analysis.
He has, however, not yet been able to provide any analytical
justification that if more realistic boundary conditions were to be
assumed, the stresses due to settlement would be reduced to 3Sc.

We will require that the applicant perform an analysis with a
conservative settiement profile wnich will show that the stresses due to
settlement do not exceed the allowable stress value of 3Sc when
subjected to a maximum settlement of 14 inches. If this cannot be
shown, he will be required to provide a soil foundation such that the
expected settlement will not induce stresses in excess of *he allowable
stress value. ' ]

-
3 t
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UNITED STATES g
NUCLEAR REGULATORY COMMISSION
ViaSHINGTON, D. C 205855

- kr. J. W. Cook s .
— Vice President . . & o 1 Lt 5 LD el d s e =l
Consumers Power Company
1945 West Parnall Road
Jackscn, Michigan 49201

Dear Mr. Cook: .

Subject: Request for Additional Information Regarding Seismic Margid
Review - Volume II: Reactor Containment Building

Sections 1.8 and 3.7.2.2 of Supplement 2 to the SER identified seismic
margin studies as a confirmatory issue for Midland Plant, Units 1 and 2.
Your letter of March 30, 1983, forwarded Volume Il of the Seismic Margin
Review Dy Structural Mechanics Associates for NRC review. The NRC staff
has reviewed Volume II and finds that additional information identified by
Enclosure 1 is needed ty complete this review.

The reporting and/or -=ecordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, OMB clearance is not
required under P.L. 96-511.

Should you have questions regarding Enclosure 1, contact our Licensing Project
Manager, Darl Hood, at (301) 492-7484. Your response within 30 days of
receipt of this letter is requested.

Sincerely,

: bt &5

/‘\_,E]inor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated

cc: See next page




MIDLAND

Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc:

Michael [. Miller, Esg.

Ronald G. Zamarin, Esq.

Alan S. Farnell, Esq.

Isham, Lincoln & Beale

Three First National Plaza,
S51st floor

Chicago, I[1linois 60602

James E. Brunner, Esgq.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. R. B. Borsum
Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza °
Chicago, I11inois 60602

" Mr. Don van Farrowe, Chief

Division of Radiological Health
Department of Public Heaith
P.0. Box 33035

Lansing, Michigan 48909 -

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

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

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

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Walt Apley

c/o Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA IV Building

Richland, Washington 99352

Mr. I. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, I1linois 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region III

799 Roosevelt Road

Glen Ellyn, I11inois 60137

.-
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cc:

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

Mr. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Government Accountability Project
Institute for Policy Studies
1901 Que Street, N.W.
Washington, D. C. 20009

Mr. Howard Levin, Project Manager
TERA Corporation

7101 W' s3consin Avenue

Bethesda, Maryland 20814

Ms. Lynne Bernabei

Government Accountability Project
1901 Q Street, N.W.

Washington, D. C. 20009

-
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cc:

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

White Oak o8

Silver Spring, Naryland 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, Esq.

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

Dr. Frederick P. Cowan-
Apt. B-125

6125 N. Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esq.

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

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

1017 Main Street

Winchester, Massachusetts 01890

I
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ENCLOSURE 1

REQUEST FOR ADDITIONAL INFORMATION

STRUCTURAL ENGINEERING BRANCH

With respect to Volume II, Seismic Margin Review: Reactor .
Containment Buildipg', forwarded.by your lettex of March. 30, 1983,.
provide the following information:

The response spectra in Figures [I-5-3 through 6, -10

through -22, -24, -27, -30, -33, -36 and -39 show

valleys. This does not seem consistent with the .
previously made statement that the peaks of three scil
stiffnesses would be connected so as to eliminate

valleys and, therefore, cover possible intermediate

soil stiffnesses. Please discuss this inconsistency.

Section 5 of the report pres.nts in-structure
response spectra for internal structures. However,
none are provided for the steam generators and the
reactor vessel. Please provide these missing spectra
or justify their omission.

Table [1-3-4 of the report provides comparison between
the accelerations from the direct integration and modal
superposition. Please provide a comparison of these
valurs with the values of the peak modal accelerations
calculated from the response spectrum method.

For Equation 3-3_you have determined the capacity

utilizing the load factors as unity. It may be reasonable
to utilize a load factor greater than unity for the pressure
and the equivalent operating basis earthquike. We would
consider a factor of 1.25 for these two terms in

Equation 3-3. Please provide the results of this stiay

and a comparison with current results from Equation

3- 3 . - .

Field reports have indicated cracks in the outside
surfaces of the containment structures. These cracks
have been described as thru-cracks at buttresses
locations. Please address the following concerns:

(a) State if your evaluation has considered these
cracks in the determination of the seismic
margins and provide a discussion on the subject.

(b) If these cracks have not been considered in your
evaluation, provide a discussion addressing the
reasons for the omission of this condition or
provide your proposed method of evaluating the
effects of these reported cracks in the deter-
mination of tne seismic margins to current code
allowables and, if necessary, the seismic margins
to failure.
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SNl 2 NUCLEAR REGULATORY COMMISSION \&/ ﬁ/ -
P A WASHINGTON, 0. C. 20555 L
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w P May 4, 1983

Trant
Docket Nos: 50-329
and 50-330
Mr. J. W. Cook

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

Dear Mr. Cook:
Subject: SER Open Item 2: Turbine Missiles

Sections 1.7 and 3.5.1.3 of the SER for Midland Plant, Units 1 and 2, identified
turbine missiles to be an open item.

The NRC staff has reviewed the Midland Plant with regard to the turbine missile

fssue. We conclude that the probability of unacceptable damage to safety-related
systems ’nd components due to turbine missiles will be acceptably low (i.e., less
then 107" per year) if the turbine missile generation probability is maintained at

10-5 per reactor year or less for the 1ife of the plant by an acceptable mainte-
nance program. ’

Accordingly, your commitment to one of the two options below will enable the NRC
staff to reclassify the open item on turbine missiles as a confirmatory item:

Option 1

Submit for NRC approval, within three years of obtaining an operating
Ticense, a turbine system maintenance program based on the manufacturer's
calculations of missile generation probabilities.

Option 2

a) Volumetrically inspect all low pressure turbine rotors at the
second refueling outage and every other refueling outage there-
after until a maintenance program is approved by the staff, and

b) Conduct turbine steam valve maintenance, (following initiation
of power output) in accordance with present NRC recommendations
as stated in SRP Sectifon 10.2, Criterion I1.5 of NUREG-0800.

Should you have any questions on the above, please contact the Li censing Project
Manager, Mr. Darl S. Hood, at (301) 492-8474,

Sincerely,

Thomas M. Novak, Assistant Director

-5 JOWV for Licensing

Division of Licensing

cc: See next page



MIDLAND

Mr. J. W. Cook

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

ce:

Michael 1. Miller, Esqg.

Ronald G. Zamarin, Esq.

Alan S. Farnell, Esq.

Isham, Lincoln & Beale

Three First National Plaza,
S51st floor

Chicago, I11inois 60602

James E. Brunner, Esg.

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building .-

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. Roger W. Huston
Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. R. 8. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, I11inois 60602

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

Lansing, Michigan 48909

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

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris
5795 N. River

Freeland, Michigan 48623 .
Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenve

Jackson, Michigan 49201

Mr. Walt Apley

c/o Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA 1V Building

Richland, Washington 99352

Mr. I. Charak, Manager

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

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region III

799 Roosevelt Road

Glen Ellyn, I11inois 60137
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Mr. J. W. Cook o e

cc: Lee L. Bishop
Harmon & Weiss
1725 1 Street, N.W., Suite 506
Washington, 0. C. 20006

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

Mr. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government >
Government Accountability Project
Institute for Policy Studies
1901 Que Street, N.W.
Washington, D. C. 20009

Mr. Howard Levin, Project Manager
TERA Corporation .-

7101 Wisconsin Avenue

Bethesda, Maryland 20814

Ms. Lynne Bernabei

Government Accountability Project
1901 Q Street, N.W,

Washington, 0. C. 20009

-



