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Q-1. What remedial measures did the applicant propose for the Auxiliary Building?
7 /B

A. (2} The original remedial wessures proposed by the applicant was reported
in Interis Report 6, Jume 11, 1979, MCAR 24, 10CFR 50.55(e). It consisted; (1)
Pressure grouting to fill the void (see item 3) under the mudmat of the Comtrol
Tower; (2) removing unsuitsble backfill materials from bemeath the Electrical
Penetration Avess (EPA) and the Peedwater Isolatiom Valve Pits (WIVP), and
replacing them with lean concrete with compressive strength of 2000 1bs per

square inch.

(b) Om 18 July, 1979, ia & meeting with MRC officials in Bethesda, M, the
mlhﬂnm.mph!umt-dmmummuxuwrn-

tration Aress. The wew plen called for providing cafssovs st the extremeties of
both the Electrical Penetration Aress. With the caissoas’ supports at the enda,
the EPA's would act as proped cantilevers om either side of the Comtrol Tower,
relioviag the {11l materiale wnder the EPA's from the pressure created by the
Structure loads, sud tronsmitting them to the competent natursl soils through the
caissons and to che foundation of the Control Tower. The remedial measures for the
Feedwator Isclation Valve Pits remained same as original.

(e) Om S Mey 1981, in ite meeting with NRC the applicant presented another
rededial sctiom plan for the Electrical Penetration Aress. This plan consisted
of providing solid comcrete support instesd of the caissons as mentioned in para~
sreph (b) ot the extresatieos of both the EPA's, and aleo to extend the solid con-
Crate support under the nearby Turbine Building to spread the structure losds on
larger foundation srees (0 keep the foundation pressure under permissible limits.

(d) Om 1 October, 1981, in ite waeting with the NRC and the Corps of Engineers
officials, the spplicant presented a plan for the remedial measures for the Auxiliary
Building (EPA's and PWIVP's) which was different from the ones mentionmed in para-
sraph (a), (b) and (c). This plan, the most recest one, calles for providing (1)
cont inwous underpisning wall resting on wandistrubed nstural saterial, under the
external walls of the Electrical Penetration Areas, the Control Tower, and the
Peadwater Leclation Valve Pits; (2) three isclated supports to the Control Tower
Along & east-west line through the center of structure and parallel to ite south
external cross walls; and (3) underpimming wall Supports to the external cross
walls of the Control Tower, snd also one intersediste croms wall support to each
EFA. Atachment . . . . . oshows the details of thie remedis]l measures.

Q.2. Did Corpe of Engineers evaluate various remedial mesasures proposed by the
applicant, Lf yes, then what were the results of its reviews?

A. The Corps of Rngineers entered an Interagency agreement with WRC in September
1979, to assist the MRC in evalusting the geotechnicel aspects of the Midland
Muclear Power Plant. The remedisl action for the Auxiliary Building under com-
siderstion of that time was to provide caisson supports at the extremicies of the
RBlectrical Pemetration Areas (See paragraph b, Question No. ). Therefore, Corpe
did not evaluate the originel remedial msasures proposed by the applicant on

11 June 1979. The remsining three proposals have been evaluated by the Corps of
Engineers, and the following are the review comsents!
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(8) Remadial ection with caisson supports (proposed om 18 July 1979):

(1) This proposal had effects of transformiog the coentinucusly soil
wupported EPA structures iato propped cantilever structures, fixed with the Control
Tower at one end and supported on caissons om the other end. Consequently, approx-
imactely half of che BRPA's loads (spproximstely 9000 kips) was going to be transferved
on the Control Tower Ancreasing the foundation pressure on the compacted fi1ll sup-

. porting the strueture vesulting in sddicional settlements.

-if -

(11) The design information about caissone: The capacity of each 3
eninnon to carry vertical and lateral loade, the capacity of calssons as a group 4
(group eflfects), settiesments of catssons' group, negative skin friction on the

calsoons due to [(uture settliements of the fill meterials in wvhich calesons were

to be installed, the bearing capacity and the factor of safety agiinet shear

fallure of the soils supporting the calssons were not furnished. The Corps of

Engineerws, ia paragraph d(e) of Page 6 of ite letter report of 7 July, 1980,

requested the applicant to furnish thie informacion. The applicant response L]
provided through Admendment 85 was not satisfactory. The Corps' report of .
16 May 1981 (See Q. 42, Page 7) provides the reasons.

(4i1) The eoil parsmeters (shear strength parameters of fill materials
and glaciasl till) comtrolling the design of caissons were not furnished. The Corps
of Engincers requested the applicant through NRC to performs soll exploration testing
on reprasentative soll samples to obtain shear strength parametere.

(b) Remedial messures with solid concrece support at the extremicies of the .
EPA's (proposed om 5 May 1981): )

The applicant has not furnished any design fnformation regarding this
scheme after ites brief verbal presentation of the scheme on 5 May 1981, in a meeting
with NRC, (n Bethesda, MD. Therefore, there ware no informacion available to eval- .
uate the adequacy of the schowme.

o~

(¢) Remedial msasures with underplinuing wvalls (proposed on | October 1981):

This is the currently propos.d remedisl mesasures. A detailed evaluation
of this scheme has been made in Questcion - 3.

‘ Q.3. Did you evaluate the curremtly proposed remedial measures for the Auxiliary
Building, 1if yes, then what are the resylis of your evaluation?

A. The remedial measures currently under consideration to stabilize tha portions
of the Auxiliary Buildiag (BPA'e, FVWIVP's and Control Tower) has been described

in Paragraph (4) of snswer to Quescion No. |. The Corpe of Englneers has reviewed
the applicent's techmfcal report and associated appendices (Attschment No. . . . .)
which include cthe design details. The results of the review are as follows:

a. Bearing capacity of underpinming walla:t

(1) The bearing capacity analysis using an average of undrained shear
strength of 6.6 kaf is not appropriate. While it provides a conservative design
for the underpinning walls which are adjacent to Boring No COE-18, (samples from
JOE~ 18 shows shear strength more than 6.6 kaf), it overestimates the bearing
lapacity of cthe foundation soils supporting the underpinning walls adjscent to

\
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Soriag Ne. COR-17, since the soil samples from these borings, takes from the
potential zone of influence under the footings of uanderpimming walls, have indi-
Gated shear streugih such less than 6.6 hef (shear sctrength of 5.18 kef and less).
Therefore, (t 18 sdvisable to proporiion the foundation width of the underpinning
walls adjacent to CO¥~17 on the basis of shear strength obtained from tests on
sasploe [from COR-17.

(11) The actusl factor of safety against the shear failure of foundation
8olle under the dynsmic load for variows underpinning walle have not bmen furnished.

(111) The bearing capecity analysis and the resulting factor of safacy
wnder drained condition have not been furaished. The consolidated undrained teste
have shown that true cobesion of the foundation soile are much less than the
apparent cohesiomn shown by undrained tests, Therefore, it is advisable to verify
the vitimate bearing capacity on the basis of drained test results.

(1) The eettlements for the proposed underpinning walls provided om
FPage 9 of the techmical report have not been demonetrated to be juscified by the
applicant. The total settlement of fowndation soils constitute three parts: (1)
lemediate scttlement at constant volume, (2) comsclidaction esettlement dut to chaogw
is soil volume caused by expulsion of excess pore water, and () secondary settle~
Ssnt. Por highly overcomsolideted soil vhere settlement is primsrily tha results
of recompression, the soil wvould behave elastically and it would be reasonabdle to
Compute suttilemsntis using the Young's wodulus of the soii. HWowever, such setcle-
Went computacion does not lnclude the secondary settlement, thesefore, secondary
settlements should de computed separatwuly using cosfficlent of secomndary comwoli-
dation and be addod to the immediace settlement.

The applicant’s computations for settlements appear to be based on the assumptions
“hat soil is highly everconsolidated, and the settlements will be the results of
fecompression of foundation soils. HWowever, the appiicant has not computed and
Presented the precomeclidation prensurve for the foundation soil to demetrate
that the fowndetion solls are overconsolidated. Therefore, vhecher the elastic
approssh used by the applicent to computs setticwsuts is applicable or not is noc

(11) MNethods of computing secondary settlements are not presentad in the
rfeporc. It is our understanding the the applicant has used coefficients of secondary
consolidation, » determined by the consolidation tests to determine the sscondary
Settloment, Howewver, as mentioned earlier in angwer to Question . . . ., since
results of comsolidation tests are questionable, the determined from consolidacion
CENtR are not appropriate for computing secondary consolidation.

(111) Settlement monitoring during constructions

The applicant’'s progrem to insure stability of rhe existing structures, (EPA's and
Control Tower) during the period when some of the soils underiying their foundatione
will be removed to make room for construction of underpinning walles, coneists of
monitoring the settlements of the structures at cricical points. The applicant's
sonitoring program presented in ite technical report has been reviewed by the Corps
of Bagineears and the NRC and their review comments were tracsmiceed to the applicant

on 30 October, 1981 through & telephome comference (Attachment . . . . ).

A
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Q.4. Did you review the Woodward-Clyde conaultants' report which included the
i results of soll exploraction and testings of samples taken from the ares of the
- Auxlilliary Building? If yes, then what informetion was included in the report,

: and vhet are the review comments?

"Jm. 8. The volume [ of the Woodward-Clyde report conmcerning the Auxiliary
Bullding was received in last week of Scptember 1981. The report contains the

following lunformatlion:

(1) Boring log iaformaciom for Boring No., COE-17 and COE~18.

(2) Resulen of gradacion tests of soile from these borings.
e (3) Resulte of unconsolidated undrained (UU) tests.

(4) Results of consolidated undrained (CIU) tests.

(5) Results of consolidation tests.

(6) Beachkup materials for UU tests.

(7) Backup meterials for CIU cests.

(8) Backup materials for comnsolidation testes.

b. The results of the UU tests om regentative soil samplee taken from
the potential sone of iafluence (ktmra- and 570) of the wnderpinning wall
foundacions, indicate that soile of Boriang No. COE~17 have lower shear strength
than those of Boring No. COR~18. Therefore, it will be appropriate to proportion
the foundation for the underpinning walls for Unic - | EPA and FWIVP, which are
closer to COE-17, usiang t?ﬂ.r shear valve from COE-17. However, the lowest
shear strength valve of 2.9 kaf obtained from ssmple no. 5 A=Q 1s not correet;
the Corps of Engineers concurs with the Woodward-Clyde remark that the low shear
strength is the result of semple disturbence. This valve should be disregarded.

¢. The drained shear strength parsseters (true cobesion C end #) obtained
from the CIU tests indicate that shear etrength of soils, at normal stress at
potential failure plane, is lower than their undrained shear screngcth (Su = 5,18
kaf and more), therefore, in our opinion the bearing capacity of foundation soils
should ba checked uweing drained ehear strengch.

d. Precomsolidation pressures and the over consolidation ratio for the soils
in the sone of influence of the underpinning walls have not been determined. There-
fore, use of the alastic approach to compute the settlements, which ie applicadle
in the cases where so0il is highly over comsolidated and the settlement would be
the resulze of recompression, has not been resolved. Mo volume rge during UU
tests and development of zero wmlme to slight negative value for, port pressure
paramater, A, at failure loads, indicates indirectly that the soil is woderately
over consolidated, however, their definite valuce are not known.

@. The e-log p curvas for the consolidation tests indicate that the ioun~
dations of consolidation sawples were done at 21 tef stress. This appears to have
conaiderably influenced ¢ of e~log p curves and h the results of cthe
consol {dat ton tuur.rl‘cc:’nfm':o the Corps of hﬂm“ manual EM 1110-2-1906,
Page VIII-8, the specimen should be inundated immediately sfter applying first
load ineremenc of .29 tef. If swelling occurs apply additional 1ned dmaw-= <)
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On & November, 1981, in & maating with NRC and Corps officials, the applicant
clarified some of the discrepancies, howsver, probably due to lack of time, the
applicant wae not ready to respond some of the questions which are critical to
the safety of the structucre during the comstructioa of the underpinning walls.
Therefore, the staff could sot reach #n agressent with the applicant on the
adoquacy of its settlement monitoring program. The suplicant response (o question
No. 9, 15, 18, 20, 23, 24, 25, 27, 28, 19 and 30 of Actachment No. #. . ., and
their evalustion by the Covrps are necessary before providiag it concurrence to
the proposed settlesent mouitoring progras.

(iv) Long-term differencisnl secclemsnts:

Most of the cooputed settlement under the underpinngin walls would occur prior to
the permanently transfer of che structure loads on the underpinning wall. Neverthe-
lans, because of secondary settlement and part of primsry settlement the structures
(2PA's and Comtrol Tower) would uadergo some differencial settlemwnts creating some
additional stresses in the structure. The applicent must evaluate these differential
suttlements and effects such settlement om the structure. In Question 14 of Attach=
ment - L, Corps of Bngineers has requested the spplicant to establish the soil
spring comstant which would help evaluate the stresses due to differential settle~
mafity

Mlulmo

a. The overall concept of the curremtly proposed remedial measures sppears
to be satisfactory. The rewedial measures, if builc satisfactorily, would trans-
mit the structure losde setisfesteorddy to the competent soil layers, relieviag the
f1l]l materiale from any external losd. It will also eliminace the problem of
overstressing the foundation soils of the Control Tower, which was inevicable wich
the previously proposed ceissom® support. However, s proper foundation design based
on actusal soll parsscters, as mmmtioned in portioms of Paragraph a(i), is essential
and the Corpe of Engineers would like to review the final design Defore giving its
concurrence ,

b. Evaluation of long-terwm differential settlements based om elasctic theory
using Young's sodulus of che soils s applicable to highly over consolidated soils.
The cpplicant has not yet demonstrated that soils under the wnderpinning walls are
preconsolidated sufficient enough that settlements produced by the load imposed on
the underpioning walls will be the results of recompression only, and therefore,
the use of elascic theory is justified. PFurther, the Youug's modulus of soils to
be used in settlement analysis should be determined from a stress-strains curved
obtained from drained testy

€. Although, the magnictudes and the methods of computing secondary settlemencs
vere discussed in 4 November, 1981, mecating in Bechesda, they have not been docu~
mented Iin the technical report. It 18 sdvisable to document the analyses including
values of " C.", stresses and thickness of compressible maiterial comsidered in the
annlysis,

d. Monitoriag of sectlements of the structures to be underpinned, and deter-
minat lon of scceptance criteria for aettlements, during the conetruction are of
parsmount importance for preserviag the structural lotegrity of the EPA's and
Control Tower. Therefore, resolution of questions raised by the Corps and NRC
stalf regarding monitoring program is essential.
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WASHINGTON, D. C. 20858

Nov 23 1981 "L(% |

Ponn®

Docket Nos. 50-329 OM, OL
and 50-33C OM, OL

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

SUBJECT: SUMMARY OF NOVEMBER 12, 1981 MEETING ON CONSTRUCTION SCHEDULES 4
FOR FOUNDATION MODIFICATIONS TO AUXILIARY BUILDING '

On November 12, 1981, the NRC staff met in Bethesda, MD, with Consumers Power
Company (CPCo) to discuss construction schedules needed for the planned
remedial actions to the Auxiliary Building at the Midland plant. The remedial
action, underpinning, results from the settlement potential of the backfill
sofls beneath the control tower and electrical penetrations area of that
structure. Similar action is planned for the adjacent Feedwater Isolation
Valve Pits and was included in the meeting discussions. Meeting attendees
are listed in Enclosure 1.

Vice President J. Cook of CPCo reviewed the development history for the proposed
remedial action which had initially been based upon use of jacking caissons,

but which by September 1981, had been changed to a structural wall extending

to the glicul till. Mr. Cook emphasized. that the construction schedule for

the Auxiliary Building underpinning was critical to the July 1983 fuel load

date for Unit 2. For this reason, Consumers had earlier asked the Licensing
Board to rearrange the hearing sessions to consider the Auxiliary Building before
the Diesel Generator Building sessfon. To prejare for implementing the under-
pinning, a vertical access shaft on the east and west ¢nds of the auxiliary
building and adjacent to each feedwater isolation valve pit and the turbine
building needs to be started by mid-December 1981, and a freezewall by

December 29, 1981. Staff approval of these two matters were requested by

Mr. Cook's letter of October 28, 1981. The schedule for start of drifting .
beneath the structures is February 15, 1982. Mr. Cook further emphasized that
continuing staff review throughout the underpinning process was needed, rather
than a traditional two-step staff approval process. He felt that more staff
review and observation in tne field should be considered to expedite the review
process. Review procedures such as that which had been followed during the
staff's structural design audit at Anne Arbor, Michigan, in May 20 - 24, 1981,
were also recommended.

Mr. D. Eisenhut agreed that staff approval prior to implementing the fix was

needed. In view of the construction schedule, he suggested specific approval =
points by the staff or other conditions be defined based upon the planned

construction activities and sequences comprising the underpinning scheme. He

noted that establishment of acceptable conditions could assist in the authorization

to proceed. It was agreed that a working meeting the following week would be

scheduled to this end. To the extent possible, such conditions would be reflected

in hearing testimony.
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Meeting Summary -2- )
Midland, Units 1 & 2

Mr. M. Miller, Esq., noted that conditions could not be established within the
existing schedule for filing testimony (due November 17, 1981) and that
Consumers would 11ke to ask the Board *o accept a delay of a few days in the
filing date. Mr. W. OIlmstead, Esq., replied that the staff would not object to
such a request.

Messrs. G. Keeley and D. Budzik of CPCo described the preliminary analysis of

the Auxilfary Building to be provided for staff review on November 20, 1981. The
preliminary analysis will consider selected critical structura! members and
selected loading combinatfons. An analysis of the comstruction sequence for the
underpinning scheme will be completed January 1, 1982. The final analysis will be
provided for staff review February 15, 1982. It was noted that the latter date
corresponds to the start of drifting beneath the structure. The final analysis fis
primarily for the electrical penetration area and control tower portions of the
structure. The analyses for the overall structure will be completed April 15,
1982. June 1, 1982 s the earlist date that the FSAR can be updated to reflect
the results of the completed anaiyses, -

et it S —- e

At the conclusion of the meeting, and in preparation of the working sessfon
plannea for November 17, 1981, Mr. Bullzik provided the following schedule
drawings to the staff's project manager:

(1) Drawing 7220-PPS-020, Revision 0, dated 11/06/81, "Project Production
Schedule: Auxilfary Building Underpinning Schedule®, sheets 1 and 2.

(2) Drawing 7220-PP5-021, Revision O, dated 11/06/81, "Service Water Pump
Structure Remedial Action - (Underpinning Wall)®.

Darl Hood, Project Manager
Licensing Branch #4
Division of Licensing

‘ “~Enclosure:
! As stated

cc: See next page

B .

ormced| DhiL 844 D51 ....m.:.w.\%.....f .

sunname b|.DHood 2 1b...... | BuncsRa.. |
CEUTTY A VA A7) N W | VAT V) B AV o 7L LI S P

?acvoaumtmmu OFFICIAL RECORD COPY

........................

USGRO 1987-335-980



1

wt

LIST OF ATTENDEES
MIDLAND MEETING 11/12/81

NRC

D. Eisenhut J. Kane

R. Volimer F. Rinaldi
J. P. Knight A. Cappucci
E. Adensam G. Lear

W. Olmstead F. Schauer
J. Rutburg R. Landsman
W. Paton

D. Hood

Consumers

J. Cook

D. Keeley

D. Budzik

M. Miller (ILSB)

ENCL OSURE

_
Ve



e

T _.j.,

——— -..‘ —. m‘.-ﬁ,—.”' »

- -
:[' W
!

- @
-
.

—~—y
- - g
:
‘4

3 !

- . L 1 I & : E
——— - 1 =1 =7 =1=1 - = | = | = | wm | e | e | = i -

- « W,NN —. :

e s aam oa

L
-9 °
-

¥ S w WS SR TN ¥ Rty e Sinl R ¥



- ]
| -
@ 1 T - I :
— ——— v - v.c;
[ - —"—— & | P
——— oo = 1 L
; B . 11 1l |
ﬂ. ' ‘ oo i -
[ I o ¢
— - -~
BREREER! "
] 1 H! m W,
- —_———
m ! { ! — K _ _ . s 3
| ) - s ‘ . : m b W
rri : & e i lnwl.l.'"nlv pe '
: - — A
" ; F ” i ' : (=S — ¥
t ¢ _ gl s ’-..I"ﬂ"t - :
" 4 ’
_ S
. —— - f.
o o |
: ! - - ——— R
| >
1! —
e ll-llll.'. RS- '
u ' — --‘ "!".I L i
| i - ¥ L
. ——— - A
ﬁ ! aepmely |8
. 4
. - i.h‘ﬁ
— N DT ,
i — ane b '
EEY . e * m
.— ﬁl R } ’
h_ b !
- 4 ¥314
. e - -~ 1.- %J-
M g o =
- ﬁi o
cdad l
-§ -
L
B B




LR AR ) .l' Draar

P e s pre -

M _.1,1. .,.,_.:

L—-m—-.o-é

. —
I W—
——

1

S B - -




W \
adadyt  MIDUAND -BUALIAZN  BUWDING ,
i ~VroDert 9| 5eomne medel bekween won jort o Mo AL B,

N Contal Tower 7/65"
pover

Genarsl Ofiess: 1548 Wemt Panall Moss, Jesksan, MI 48207 « (317) 7380483

May 29, 1981 81-02 #3

; Mr J G Keypler, Regional Director
' Qffice of ‘mepection and Znforcement
US Nuclear Regularory Commission

L—

Region IIT JUN 0 f 1981 = -jJ
! 799 Rocsevals Rosd Ll iy o ‘
f Glea Fliyn, IL €QL3T ¥ ity ~

Y, N/
MIDLAND PROJECT - N Ay Tfé( ;
DOCKET ¥CS 50-329, S0-330 v
AUXTLIARY BUTLOING SEYSMIC ANALYSTS

FILE: 0.4.9.48 UFI. T3°10%01, 70%01*11%03, L5®0S*20 SERIAL: 12008

- — -

Reference: C(PCo letters to J G Xeppler, Same Subject:

1) Serial ¥o 11200, dated February 20, 1981
2) Serial No 11972, dated April 16, 1981

This letter, as vere the refersnced letters, is an interim 50.55(e) report
: concerning the suxiliary uuilding seismic analysis. Attachment 1 provides
: & status of the planned corrective actions.

| i Ancther report, either ‘nterim or final, will be sent on or before

July 31, 1981.
/QM«/ 2 G

Attscazant 1: MCAR-LT, Interim Report ¥o 3, dated May 15, 1981
"Auxiliary Building Seismic Analysis"

’ CC: CDlirector of 0ffire of Inspection & Enforcement
' Att Mr Victor Stello, USYRC (15)

A ———— "
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Director, Office of Managezent
Information & Program Control, USNRC (1)

RJCook, USKNRC Resident Inspector
Midland Nuclear Plant (1

(3017
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CSechhoefer, ASLE Pacrel
RSDecker, ASLB Panel
FPCowvan, ASL3 Panel
AS&L Appeal Panel
HiCherry, Esq
MSinclair

CRStephens, USNRC
WDPaton, Zsq, USNRC
FiXelly, E3q, Attorney General
SHFreeman, Zsq, Asst Attorney General
TTaylor, Zsq, Asst Attorney General
WEMarshall

GiMerritt, Esq, TNKW
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Attachment 1

Bechtel Associates Professional Corporation  Seal 12008

81-02 #3

\ L“' ; D 6 :‘:‘
SUBJECT: MCAR 47 (Issued 1/29/81)

Auxiliary Building Seismic Analysis
INTERIM REPORT 3

SO SE——

DATE: May 15, 1981

PROJECT: Consumers Power Company
Midland Plant Units 1 and 2
Bechtel Job 7220

R -

Description

During a seismic reanalysis associated with the 10 CFR 50.54(f) plant
f11l issue, it was noted that the 1977 auxiliary building seismic model
considered the control tower and the main portiom of the auxiliary
building as an integral unit between el 614’ and 6359'. This assumption
may not be appropriate for the north-south direction because of the
connection between the coutrol tower and the main structure, which con=-
sists primarily of reinforced concrete slabs. The auxiliary building
and the control tower were structurally designed to a 1974 seismic model
which included flexibility at the counection between the control tower
and main structure. Equipaent and systems have been seismically qual-
ified using output from both the 1974 and 1977 seismic models.

Potential Safety I_ngucntiou

This item does not have a safety impact on the stability of the auxi-
{ liary building, equipment, structural steel superstructure, or the
structure of the main part of the auxiliary building. Potential safety
implications have not yet been determined for the control tower, its ’
connections to the main auxiliary building, the electrical penetration
areas, or the pipiuvg systems.

P P PN S—

Investigation

The investigation pragented is limited to the new definition.of the - .. .. . _ . :
north=south; 1977 seismfc model (FSAR Pigure 31.7+-10) initiated solelg 2o .. = .. _
determine the—safety—tmpact-of -the vomditisor-~Becsuse the corerot=rower—— — v~ ’
and the main auxiliary building (el 614" to 659') were modeled as two

separate structures comnected by a flexible link, this investigation

considers possible changes in the building forces and floor respouse

spectra curves. The structural behavior in the east-wect and vertical

directions would not be affected by this change in the model.

BRI R

The investigation presented herein does not include the model modifi-
cation in process to resolva znalysis necessary for the 10 FCR 50.54(f)
plant fill issue.
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)
2)

3

4)

Bechtel Associates Professional Corporation

MCAR 47
Iaterim Report 3 12NAQ 72
May 15, 1981 Ua0e8s
Page 2

The investigation with this model considers:

A response spectrum analysis to develop building responses

A time~history analysis to develop iamstructure floor response
spectra at selected locations

Comparison of building responses to values calculated in 1974 and
1977, and to allowable forces if necessary

Comparison of instructure floor response spectra to those gene-
rated in 1977, at selected locations, and comparison of loads in
selected piping systems and equipment systems to allowable loads if
necessary.

] The current status of this investigation follows.

1)
2)

{ 3

- ——— A Al .. el el

4)

48

S ———————— - ——— —

The response spectrum analysis has been completed.

The time-history analysis and selected instructure floor response
spectra have been generated.

A comparison of the building forces at the base has been made. The
total building base moment and shear have increased by 22 and 1I,
respectively, values that are not significant with respect to
overall building stability. The greatest change in building forces
was confined to the structural steel superstructure, the control
tower, and the electrical penetration area at el 674'-6" and above.
The moment and shear in the control tower, the electrical penetra-
tion area, and the slabs connecting the control tower to the main
auxiliary building are under investigation. By inspection, the
forces in the other portions of the building are acceptable.

A-comparison-of -the-{nstTuc ture-reepetuse-Specire- curves- has—heea— ——- - — — = - — =
made and=“tndicates *that —the aaxjericy-of“chefivor-vhectra—turves” Al
have little or no change. The greatest changes were confined to

the structural steel superstructuce, control tower, and electrical

penecration areas at el 674'-6" and above. The frequencies most

affected by this change were between 4 and 10 cps. The maximum

increase in acceleration occurred at approximately 6 cps and was

1.6 times the previous spectrum value. In other areas in the

building, the new iustructure response spectra did not differ

significantly from the existing spectra. By inspection, these

arcas are acceptable.

With one exception, piping systems in the area affected were found
to be acceptable. The piping systems that were selected for evalua-
tion were located in the area where the greatest change in seismic
loads occurred and where the pipe or hanger stresses were close to
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the maximusm allowable before checking the new seismic stresses.

The suxiliary steam and turbine ethaust vent stack to the atmos~
phere is the only system found that will experience substantial
increases in loadings. The three supports for the vent stack will
need to be checked for an increase in seismic losds. The potential
safety impact of the increased load on the hangers has not been
determined.

Equipment systems in the area affected were found to be acceptable.
Equipment was selected to be checked based on its potential for
change. The revised spectra were compared to the spectra used to
seismically qualify the equipment, and the equipment still met
acceptance criteria.

Corrective Actions Completed

L)

2)
)

4)

5)

§)

During the week ending January 23, 1981, the ar- mption that the
control tower and the main portion of the auxiliary building is a
nonintegral unit between el 614' and 659' was incorporated in a
modified model of the auxiliary building. Accordingly, this action
is complate.

The structural response analysis has been completed.

The time-history analysis and corresponding in-structure floor
response spectra have beex genarated.

A sample of the existing equipment seiimic qualification records
have been reviewed and found to be adequate for the revised spec~
trum.

The stability of the structure is oot significantly affected;
therefore, it has been foumd to be satisfactory. - — ,

The strucfural stwel yuperstructure luis bewn checked and found to < - - = =~ - =~
be adequate.

Corrective Actions to be Completad

L)

2)

3)

Complete the investigation of the structural design in affected
areas of the srructure

A sample of the existing piping systems has been reviewed and
potential safety impact on three hangers is being investigated

Establish vhether this is "reportable” based on results of the
investigation described above
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Root Cause

This omission, the magritude and implications of which are still to be
determined, was not caused by a fallure to follow a procedure. All
procedures pertaining to the originatiom, checking, raview, and approval
of calculations had been followed.

This omission involves a subjective tacinical determination of the most
effective wvay to mathematically model a physical feature of the structure.
The methods and values used were judged to be appropriate for the east-
west direction, but detailed design review revesled that the methods and
values used did not adequately represent the structure in the north-
south directicn.

Because tl:se paramsters are specifically and uniquely determined for
each portion of the structure, this omission is believed to be a random
occurrence with no generic implications. Therefore, there is no generic
or procass corrective action planned. To support this point, models
used in the analysis of safety-related structures were visually inspec~
ted, and no geometric situation was identified which would lead to a
similar model omission in development of beam properties. Due to the
soils problem and foundation modifications, the other models are being
reviewed and will be modified L{f necessary.

Other Activities Not Within the Scope of this MCAR

The scope of this MCAR, which was discussed in the preceding sections,
vas to define the root cause and corduct an investigation to determine
the reportability of this situation. The following items are general
descriptions of activities that have.been. previously identified in the .. .
Responses to NRC Requests Regarding Plant Fill. These items involve an
extensive reanalysis which includes changes which will correct the

- - omissiontdencifiet -t this MEAR: — Thesw activitias will conttmue torbee oo

tracked by that previous effort; mxi-=re separate from the MRS ———-—- ==~

1) Continue seismic reanalysis of the auxiliary building considering
the current building configuration (e.g., tornado shield), present
soil conditions, and proposed plant fill remediszl action (e.g.,
caissons under electrical penetration areas). This analysis will
incorporate the modified model described in Corrective aAction 3
above.

2) From Item 1 above, develop revised seismic forces, moments, and
respcnse spectra.
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3) Review existing structural designs, piping systems, mechanical
systams, control systems, and equipment qualifications for adequacy
to revised items listed in Item 2 above. If this action discloses
discrepancies, corrective action measures will be implemented.

4) The affaected FSAR Figure 3.10-7 has been identified as subject ro

change at a latar date in the Responses to NRC Requests Regarding i.w
Planc Fill.

Reportability

This subject was reported by Consumers Power Company to the NRC as a po~
tentially reportable 10 CFR 50.55(e) item on January 21, 1981. To date,
it has not been established whether this {tem is "reportable” under the
criteria of 10 CFR 50.55(e). Reportability will be addressed in subse~
quent reports based on the results contained in the section entitled
“Investigation”, above.

g

Prépared by: /
D.T. Scribner

Approved by: " M

N. Swanberg

Concurrence by:
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MIDLAND PROJECT -

DOCKET NOS 50-329, 50-330
AUXILIARY BUILDING SEISMIC ARALYSIS
FILE: 0.4.9.48 SERIAL: 12067
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Reference: CPCo letters to J G Keppler, Same Subject:

: 1) Serial No 11200, dated February 20, 1981
2) Serial No 11972, dated April 16, 1981
3) Serial No 12008, dated May 29, 1981

—

The referenced letters were interim 50.55(e) reports concerning the auxiliary
building seismic analysis. This letter is the final report. Attachment 1
provides e summary of the actions which have been taken to resolve this
concern. Tinal resolution will be demonstrated by the seismic analysis being
performed in conjunction with the 50.54(f) concerning soils.

WRB/ir

Attachment 1: MCAR-4T, Final Report, dated July 17, 1981
"Auxiliary Building Seismic Analysis"

CC: Director of O0ffice of Inspection & Enforcement
Att Mr Victor Stello, USNRC (15)

Director, Office of Management - ‘7
Information & Program Control, USNRC (1) f::€9:>
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RJCock, USNRC Resident Inspector
Midland Nuclear Plant (1) l /‘
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Serial 12067

Bechtel Ausociates Professional «orporationsi-oz #
Ann Arbor, Michigan
Mow Asovess: P O. Box 1000, Arn Arbor. M«Crugan 48108

MCAR 47 (Issued 1/29/81)

Auxiliary Building Seismic Analysis

July 17, 1981

Consumers Power Company
Midland Plant Units 1 and 2
Bechtel Job 7220

Description

During & seismic reanalysis associated with the 10 CFR 50.54(f) plant
f111 issue, it was noted that the 1977 suxiliary bui ding seismic model
considered the control tower and the mein portion of the suxiliary
building as an integral unit between el 614" and 6' 4. This assumption
is not sppropriate for the north-south direction becauss of the connec—
tion between the control tower and the msin structure, which consists
primarily of reinforced concrate slabs. The suxiliary building and the
control tower were structurally designed using input from a 1974 seismic
model that included flexibility at the connection between the comtrol
tower and main wtructure. Equipment and systems have been seismically
qualified using output from the 1974 or 1977 seimmic wodels, depending
on the purchase date.

Safety Implications

There is actually no potential safety impact om the suxiliary building
and its contents because it will be modified under the 10 CFR 50.54(f)
remedial soils action and the final design will meet acceptance criteria
prior to plant operation. The investigation described in this report
vas initiated solely to determine the potential safety impact on the
“pre” 10 CFR 50.54(f) auxiliary building structure and did sot include
the structural modifications in progress to resolve the 10 CFR S50.54(F)
remedial soils action.

Potential safety implications on the “pre”™ 10 CFR 50.54(f) remedial soils
action structure were determined for equipment and piping as described

in this report but were not determined for the coatrol tower, its connec-
tions to the main suxiliary building, or the electrical penetration
areas.

Iovestigation

The investigation presented was limited to the north-south, 1977 seismic
model (FSAR Figure 3.7-10) because the structural behavior due to seismic
motions in the east-west and vertical directions is judged not to be in-
fluenced by this change. The control tower and the main suxiliary
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building (el 614" to 659') were modeled as two separate structures con~
nected by flexible links, this investigation considered rgsulting changes
in the building forces and floor response spectra curves.

-

The investigation consisted of:
1) A response spectrum analysis to develop building forces

2) A time~history analysis to develop in-structure floor
rasponse spectra at selected locations

3) Comparison of building responses to values calculated in 1974 and
1977.

4) Comparison of instructure floor response spectra to those gene—
rated in 1977, at selected locations, and comparison of loads in
selected piping systems and equipment systems to allowsble loads 1if
necessary.

The current status of this investigation follows.
1) The response spectrum analysis has been completed.

2) The :1u-h£.uory analysis and selected in-structure floor response
spectra have. been generated.

3) A comparison of tue building forces has been made. The greatest
ch je in building forces was confined to the structural steel
s.perstructure, the control tower, and the electrical penetration
areas at el 674'-6" and above. By inspection, the forces in the
other portions of the building meet the acceptance criteria.

Based on a preliminary stress analysis of the "pre” 10 CFR 50.54(f)
remedial soils action structure, mornl areas in the control tower
and its connection to the auxiliary buflding were calculated to be
sverstreased in load combinaCtions with seismic forces. This pre-
Tary analysis distributed the salsmic forces to various struc—
tural elements using conventional long hand methods. Because this

was not a definitive analysis, s conclusion regarding potential

implication cannot be drawn. The analysis being performed
;?gfﬁmmwm 10 CFR 50.54(f) remedial soils
action will demonstrate the adequacy of the final design of this
structure.

4) A comparison of the in-structure response spectra curves has been
made. The greatest changes were confined to the structural steel
superstructure, control tower, and electrical penetration areas at
el 674'-6" and above. The frequencies most affected by this change
were between 4 and 10 cps. The maximum increase in accelerationm
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dccurred at spproximately 6§ cps and wae 1.6 times the previous
cpectra values. In other aress in the building, the new id-struc-
ture response spectra did not differ significantly from the existing
spectra and, therefore, by inspection, the components in these areas
satisfy the acceptance criterias.

A selected sample of piping systems in the affected area were checked
and found to meet acceptance criteris w_ﬂ_&m. The
piping systems that were selected for evaluation were located in
the ares vhere the greatest change in seimmic loads occurred and

vhere the pipe or hanger stresses were close to the maximum &llow-
able before checking the new seimmic stresses. The suxiliary steam

W stack to the atmosphere is the only system
pot meet t tefia. The analysis
of the want stack system for increase in seismic loads identified

one of the supports that did not satisfy the acceptance criteria.
N )(_ Wor againet clitimate fail-
: ] The snalysis

- [i have_a safety impact.
s f ‘W T the to CFR 50.54(f) soils issue will demonstrate

" the adequacy of the final des 'gn of this piping system.

&y . - .
B

\ N
I
T(‘L A selected sample of equipment in the area affected were found to
satisfy acceptance criteria. Equipwent was selected to be checked
based on its potential for change. The revise spectra were com—
pared to the spectra used to seismicalir qualify the equipment,
and the equipment still satisfied acceptance criteria.

Corrective Actions Completed

1) During the week ending January 23, 1981, the assumption that the
control tower and the main portion of the suxiliary building is a
ponintegral unit letween el 614’ and 659' was incorporated in a
modified model of the suxiliary building. Accordingly, this action
is complete.

Al i S o ettt

2) The structural response spectra analysis has been completed.

3) The time-history acalysis and corresponding in-structure floor
response spectra have been generated.

» b v o8
) e

4) Selected equiment systems, selected piping systems, the stru:tural
steel superstructure, and the stability of the main suxiliary building

have been chochd

Corrective Actions to bas Completed

3 1) Demonstrate that the final design meets acceptance criteria. This

: will be done through the 50.54(f) remedial soils action. The
schedule will be established in 10 CFR 50.54(f) responses.
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2) FSAR Sectioa 3.7 and Speeificatiom 7220~G-7 will be changed upon
completion of the 10 CFR 50.54(f) remedial soils actiom.

k3

Root Cause

This assumption was not caused by a failure to follow a procedure. All
procedures pertaining to the origination, checking, review, and approval
of calculations were followed.

This assumption involves & subjective technical determination of the wost
effective my to mathematically model @ physical feature of the structure.
The methods and values used wers sppropriats for the east-west directiom,
but detailed design review revealed that the methods and values used did
4 oot adequately represent the structure in the north-south directiomn.

sl st Sl i hleitiloiten

Becauss these parmmeters are specifically and uniquely determined for
each portion of the structure, this assumption is believed to be a random
! occurrence with no generic implications. Therefore, there is no generic
or process corrective action planned. To support this, all models used
in the analyeis of Seismic Category I were visually inspected, and no
gecmetric situation was identified which would lead to & similar model
assumpt ion in cevelopment of modal properties.

Reportabilicy

This was reported by Consumers Power Company to the NRC as a potentially
reportable 10 CFR 50.55(e) item on Jamuary 21, 1981. To date, it has not
been established whether this item is “reportable™ under the criteria of
10 CFR 50.55(e). The final design under the 10 CFR 50.54(f) soils issue
will eliminate the safety impliciations (reportability), if any, addressed
by this MCAR.

-

Prepared uM” S St

S.L. Sobkowski

Approved by:

Concurrence by:
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GEOTECHNICAL ENGINEERS INC.

1017 MAIN STREET - WINCHESTER - M? 5SACHUSETTS 01890 (817) 729-1625

PRINC PALS
DANIEL P LA 7 TTA

RONALD C WIRSCHFELD September 23, 1983
" GONIALD CASTRG " Project 81907
File 2.0

Ref: 81907-29

Mr. Joseph Kane

NRP Project Officer

U. S. Nuclear Regulatory Commission
Division of Engineering, M/S P-214
Washington, D.C. 20555

Subject: Comments on Applicant's Proposed Findings of
Fact and Conclusions of Law on Remedial Soils
Issues, dated August 5, 1983
Before the ASLB
Midland Underpinning

Dear Mr. Kane:

Following your request we have reviewed the above-
referenced document and provide our comments below on those
items relating to the Auxiliary Building and the Service water

Pump Structure. The page and paragraph fumber referred to
precedes each comment.

AUXILIARY BUILDING

\*ﬁ .//' P. 163 9216 - The differential settlements that have

2% occurred to date may have developed stresses in the range of

5 10,000 to 25,000 psi in the reinforcing bars at critical loca-
tions in the structure. These stresses are reasonably com-
patible with observed cracks, with computations by the
applicant and with the measured differential settlements,
The amount of differential settlement causing the above
stresses probably is in the range of 0.1 to 0.15 in., or more,
between the north and south side of the Control Structure.
Thus small differential settlements of this stiff structure
cause relatively high stresses. One cannot interpret the fact
that these settlements are small and not unusual as an indica~-
tion of satisfactory performance without separate justifica-
tion of that conclusion based on the stresses for which the
structure is to be designed.

Chel Whethdy R Landsman ‘m‘hﬁ—w as b the vod Daneath M ERA Ulbaere,
Caav¥)'\6‘&‘*‘Ng(.van‘wqj?




Mr. Joseph Kane -2- September 23, 1983

d}«) ¥ i P. 164 9219 - The foundation soil of the Main Auxiliary
Building and of the proposed underpinning is not a glacial
till. The data available indicate that the foundation soils
are clays that were deposited in a lake and subsequently
loaded by the weight of a glacier. Apparently they were not
sheared or otherwise disturbed by the glacial action. The
vertical load of the glacier made these clays hard.

The term glacial till refers to "glacial drift deposited
directly by ice, without transportaticn or sorting by water,
consisting generally of an unstratified, unsorted...mixture of
clay, sand, gravel and boulders" (Stokes and Varnes, 1955).
This definition does not apply to the hard clay under the
EPA's.

“ P. 165 ¥219 - Our understanding is that the 4-ft gap
*» under the EPA will be filled with concrete, not compacted
sand, although either would be satisfactory.

evV3 u//;. 165 9220 - The foundation soil of the underpinning
wall for the Control Tower also is hard clay, rather than gla-
cial till, as described above. .

‘*¥3 V//’ P. 169 %227 - The Main Auxiliary Building is founded on
hard clay, not glacial till.

i&L v/ p. 170 9228 - During construction of an early pier, a
load test is to be performed in situ on the bearing stratum.
"KB The active jacking procedure will be maintained until the

time settlement curve indicates that the stage of secondary
consolidation has been reached. In addition, certain assump-
tions have been made about the anticipated long-term differen-
tial settlements. Those assumptions should be fulfilled since
they are the basis for design. By extrapolation of the
measured secondary settlements and.the measured differential
settlements while the jacks are still active. one can estimate
the future differential settlements for this purpose.

P. 170 1229 - The differential settlement of 0.25 in. was
understood by the writer to mean differential settlement bet-
b ween the north and south sides of the Control Tower, a
distance of 47 ft.

[(During the recent audit of September 14 and 15, 1983,

1}‘*' data were furnished by the applicant which indicated that
their previous computations of stresses in the structure were
based on the assumption that the 0.25 in. differential settle-
ment would occur between Column Line C of the Auxiliary
Building and the south side of the Control Tower, a distance

| of 150 ft. This assumption is much less critical than that of

the writer. The writer's assumption was inferred from the

testimony by Burke, Corley, Gould, Johnson, and Sozen.

¢ GEOTECHNICAL ENGINEERS INC.
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Mr. Joseph Kane -3- September 23, 1983

The implication of the above differei e is that the
stresses in the structure provided by the applicant for those
. cases that include differential settlement effects, are
- smaller than would be obtained if a 0.25 in. differential
settlement is imposed across the Control Tower.

During the recent audit, however, the stresses due to
1 this latter assumption were provided by the applicant. The
Stresses were within code limits for the loading conditions
considered. However, they provided no allowance for stresses

, that may exist after lockoff. In addition, in the loading

{ conditions covered, the effects of the 0.25 in. long-term dif-
R ferential settlement were not taken into account for accident
4 conditions, which may or may not be significant.)

U/, P. 170 9230 - The applicant has taken into account only
the differential settlement expected after lockoff, as
described above. The stresses due to differential settlements
to date have been considered to be zero after lockoff, which

4 is not likely to be the case unless the building is lifted
1 during underpinning. Net mﬁﬂ n\\urmq recay

'// P. 172 9233 - The fill under the FIVP's is not expected
to be compacted to 95% relative density. The criterion is:
‘ﬂHEB compact to 95% of the maximum density determined in accordance

with ASTM D-2049 (vibration) or D-1557 (impact), whichever is
larger.

e

o The underpinning is founded on hard clay, not on glacial
till.

The main portion of the Main Auxiliary Building is
founded on hard clay, not on glacial till.

*“9 A/ P. 174 9237 - Not all of the instrume:nts are installed
away from the immediate area of construction activity since
movements in the immediate area are required to be monitored.

: Care is needed during construction to avoid damage to some of
| the instruments.

. B s

; J/ P. 175 9237 - There is one gap in the settlement data for
- this structure. There are no data available, to the writer's
Q knowledge, for settlements that occurred during the first

year or so after construction of the Main Auxiliary Building.

P. 176 9238 - The writer does not consider the analysis

d}(‘ made to be “"very conservative." [The readings that have been
made to date during underpinning indicate that the computed

! stresses due to a given movement agree very closely with the

measurements.] Some of the loading combinations considered

may be considered conservative by some.

® GEOTECHNICAL ENGINEERS INC.
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Mr. Joseph Kane -4~ September 23, 1983

P. 176 9240 - It was the intent, during the audits, that
if the alert level is reached, every effort should be made by
the applicant to prevent the action level from being reached.
If the action levels were reached nevertheless, then emergency
action would be taken to prevent further displacements.

P. 178 9243 - The comments given above detract somewhat
from the generality of this statement. In particular, if the
existing stresses in the structure due to previous settlements
are not removed during underpinning, then the computed
stresses in the structure due to the design load combinations
will be higher than those computed by the applicant in some
critical locations. The underpinning system itself is
designed conservatively.

SERVICE WATER PUMP STRUCTURE

P. 181 9248 - There are zones in the SWPS where the
cracking is consistent with the stresses that would be
expected due to the partial weight of the overhang. The
north-south differential settlement of 0.25 in. is small.
However, this structure is very stiff. Therefore, the magni-
tude of 0.25 in. is not necessarily small for this structure.

pP. 184 1254 - The dewatering will be sufficient to pre-
vent blowup into the excavations for the underpinning piers.
The 2-ft drawdown below the excavation is the minimum
drawdown.

p. 185 9258 - A load test will be carried out in the bot-
tom of one of the early piers to check that the compressibi-
lity and bearing capacity of the foundation soil is as ”

expected during design.
Sincerely yours,
GEOTECHNICAL ENGINEERS INC.

/4422224.‘:Wz2a«491z__.‘

Steve J. Poulos
Principal

SJP:ms
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