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BECHTEL INVESTIGATION
INTO CAUSES

OF DIESEL GENERATOR

BUILDING SETTLEMENT

Consumers Power Company
Midland Plant Units 1 and 2

8405260011 840517
PDR _FOIA
RICEB4-96 PDR



DEVIATION STATEMENT:
“INSUFFICIENTLY COMPACTED BACKFILL"

AT Is Not Distinctions Changes
WHAT DG Bldg - Pond Dikes Spec ! Acceplance Reliance on Testing
Admin Bldg Plant Area Dikes  Criteria
Transf FND incl Evap Bldg Diff Material introduced Struct
Cond Tank Area  Cooling Tower Backfill
Diesel Tanks Radwaste Bldg

Tank Farm Area
Pipe Tunnel

WHERE  Plant Fill Area Glacial Till Smaller Areas Small Equipment
(Undisturbed) Temporary Fill Nonuniform
Insitu Natural Ramps Compaction
Sand Q-Usted Process Different Contractors
Backfill under (Inspection) Test Frequency |
Powerblock !
N&W Plant Dikes ' -
Pond Dikes

Undisturbed Plant
Fill (? Cond Tank
Area)

Preliminary 211579

~ nave



) DEVIATION STATEMENT:
“INSUFFICIENTLY COMPACTED BACKFILL” (Cont.)

Is Is Not Distinctions ; Changes
WHEN Sept 77 Admin Prior to 1977 Pond Filled Borrow Area
Mid 78 Other 74-75 Slowdown Molsture
76-77 Dry Yrs Personnel
Late In Schedule initial Moisture
Content
More Winters
EXTENT  Area South of Elsewhere or Proximity to
Turbine Bidg Below EL 615 Cocling Pond
in the Upper Extensive U/G
Portion of the Installations
Fill Approx Reexcavated Area
EL 615 o EL 628
Preliminary 21519



POSSIBLE CAUSES

Test Cause
SPECIFICATION /ACCEPTANCE CRITERIA No Used All over Site
TESTING «~ Questionable, under Raview, Check RW
DIFFERENT MATERIAL 7 Under Review, Relates o Proclors
STRUCTURAL BACKFILL No Used All over Site
REEXCAVATED AND REFILLED AREA v
{Procedures and Controls) Investigate Pholos, Procedures, Controls
SMALLER AREAS No .
NONUNIFORM COMPACTION Subcalegory of Reexcavaled Area
SMALL EQUIPMENT (Large Lifts) Used All over Siie
TEMPORARY FilL NOT REMOVED 7 v Review Pholos |
RAMPS NOT REMOVED? «  Review Pholos
DIFFERENT CONTRACTORS No
TEST FREQUENCY 7 Check RW

Preliminary 21519



POSSIBLE CAUSES (Cont.)

Test

Q-LISTED PROCESS (Inspection Process)

POND FILLED

74-75 SLOWDOWN

76-77 Dry Years

BORROW AREA (Stockpile)
INITIAL MOISTURE CONTENT
FINAL MOISTURE CONTEN'
LATE IN SCHEDULE

MORE WINTERS

PERSONNEL

PROXIMITY TO COOLING POND

EXTENSIVE UNDERGROUND
INSTALLATIONS

v

W FTE ==~

Cause

Except for RW

Other Areas Have Not Settled Although
Pond Filled Now

Impacted Personnel, Procedures, Controls
Involves Moisture Content Questions Below
Involves Molsture Content Questions Below
Under Review with Tesls

Under Review with Tesls

Other Areas Not Affected :
Other Areas Not Affecled

Preliminary 21519
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Bechtel Power Corporation

Midland Units 1 and 2
Bechtel Job 7220

PRELDOONARY Rbouasy 35, 39

PROBLEM of INSUFFICIENTLY COMPACTED BACKFILL

ONS to a
w«:

(1) Re-excavation and backfill process —
(a) Material mix unaccaptable?

(b) Comstruction did/did not have adequats procedural countrol
for this type of activity?

(2) FNonremoval of temporary f£i1l and construction ramps?

(3) Was inspection process by Bechtel (QC, Field Engineering and
Subcontracts), Canonie QC, and audit mcm adequata?

(4) Nonrepresentative or invalid test results used as acceptancs
criterial

(5) Persomnel —
(a) Insufficient support by tecknical groups such as Geotech?
(b) Turnover dus to Project delays?
(e) 'ru:uvc: in UST persomnnel?

(d) Qualification of all parties (Bechtsl Field Engineering, QC,
Canonia, UST technicians, ete.)?



TASK FORCE FLAN

Bechtel Power Corporation
Midland Units 1 and 2
Bechtel Job 7220

February 16, 1979

INVESTIGATION INTO CAUSE(S) OF INSUFFICIENTLY COMPACTED BACKFTLL
Status of
QUESTION Iovestigate Iovestigation
1) Re-excavation & buk.’.m procass—
a) Material mix unacceptable? Consultant review Planr ud
b) Constructiom did/did not have Review of records Plauned
adequate procedural comtrol for (GCIRs, Subcon. reports,
this type of activity? atc.)
2) Nonremoval of temp. f411 & com~ Raview of Constructiom In process

3)

&)

5)

struction ramps?

Was inspection process by Bechtel
(QC, Pield Eng. & Subcomtracts),

Canonie QC and audit process ade-
quate? ’

Nonrepresentative or invalid test
results used as acceptance cri-
teria?

Personnel

a) Insufficient support by tech.
groups such as Geotach!?

b) Turnover dus to Project dalsys?

¢) Turnover in UST persomnel?

d) Qualification of all parties?
(Bechtel Field Eng., QC,
# (Caznonie, UST technicians, etec.)

Review UST records;
plot & review soil test
records; select & dig
test pits.

Reviev freq. of visits
& trip reports.

Review Project manpr.er
rscords.

Reviewing UST records.

Raviev personnel records Plamned

& resumes, training rec-
ords.

records, photos, soil
test records, Canouia's
Tecords.

.Plot soil test results & Iu procass
review QCIRs, Canonis

daily reports, aundit rve-

ports, NCRs.

Planned



PRELIMIMARY DRAFT R

P. A. Martinez

MIDLAND PROJECT GWO 7020 = DIESEL GCENERATOK FOUNDATION
PRELININARY DIVIATION STATEMENT 2/15/79 (Kepler - Tregue Analysis) i )
File: Serial: ¢$¢

. e-ﬂ": i,

We have some comments on ‘he Bechtel's approach to identify the "most probable

—

causes." Because the analysis could be self sarving, CPCo has asked and Bechtel
has agreed that CPCo should provide comments. Thesc comments are noted below:
1. Can Bechtel provide information regarding the levels of confidence which can

be obtained in arriving at the most probable cause(s).

2. The individuzl items considercd are broad and general rather than specific
and narrow. By not being specific, certain basic items are delcted and will
be ignored or forgotten in the final analysis. We believe specification/
acceptance is one of the distinctions which is deleted on broad and general

analysis while in fact it is very germain to the cause discussion.

3. This method also discards items which are not different and concludes they
are not problems. One could argue that this is not valid and use the liner
plate bulge as an example. Embedded pipe was uscd on other projects and
even in other arcas of this project, yet at Midland i: {froze, cracked the
concrete and bulged the liner plate.

4, We also note :ha:ﬁdcvatyjlihlzpt'CPCo and Bechtel Field were not involved in

.

the development of the K-T Analysis used for this presentation,

specific communts on analysis items listed by Beclitel:

Pasc ) 4

A. Sceond eoliunn; Radwaste nuildingrand Tank Farm arca should be under IS

. B. Fifth column; Introduced Struct. Backf{ill - cite specification C-211.
/
~




E.

Rage 2:

Page 3:

Should also add the difference in Spec C-210, C-211.

Hetiod for compacting material for dikes vs. plant area fill (excluding

norih & west plant urea) was d.fferent. Should be included under changes.

Under Chanacs; less inspection should be inecluded.

Third Column; Elsewhere cr below 615' - Was this material excavated

(disturbed)?

Coluzn & - 74-75 Slowdown = The time during the slow down (1974=75) would

have provided more :iﬁe for natural consolidation which was an early 1900's

method of compaction.

Columa 5 = More winters - The local of the fill affected by "number of

winters" is probably below elevation 615. Since this locale is supposedly
satisfactorily compactad "winters" in itself should not be considered as
an adverse factor. Incorporation of frozen backfill should be considered,

however.

Column 5 - Ovposite "Extent" - The lower part of the Diesel Generator

building foundation which lies below elev. 615' has already been subjected
to preloading by the 20' of fill above it. Since portions of :h; lower
part of the fill appecars to be satisfactory preloading promises good re-
sults for the upper 20' of fill tnis observation may render the distinction
of elevation of no conscquence. In reviews of your records the differcnces

in the fill between the lower and upper elevations should be documented

. and analyzed.

Column 3 - Distinction - Decause buildings were constructed the problem

was discovered. This should be added as a distinection.

Is vot - Prior to 1977 - Special emphasis has been placed on the work below

615" and prior to 1977. Obviously, the time period should be developed



for the £ill placed below elev. 615", and the conditions in which place-

went was executed. It should 1so be determined whether wajor re-excavations
werc made below elevation 615' and whether sand was re~introduced to the

£ill below elevation 615'. In total Bechtel should scope the extent of

the re-excavations in the problem arcas.

B. Different Material and different gontractors - :elates to the capabilities

of the individual personnel involved. Both these arceas should be checked
as a possible cause.

C. Re-cxcavatad and refilled area - More research is required to define whether

materials in question were disturbed.
D. Small aress - Small equipment - These two items may contribute to non=

uriform aad inadequate compaction and should be included as a possible cause.

A. Initial & Final Moisture Content = should be examined from a time aud

elevation standpoint.

B. Proximity to cooling pond - This item should be answered "no" at this time

considering the test item "pond filled".

C. Testing - Inspection = Should also be tied in with elevation and timing.

Listed below are some of the items we feel should be investigated as possible causes:

1.

Application of different specification creiteria may have contributed to the
pioblem. Specifications may not have been ¢lear or simple enocugh to satisfy
proper implemantation.

Backfill sand and clay interfaces may have not been blended correctly. Sand in
this regard may lave been a problem.

The fact that the work under the D/G Building was completed in smaller areas
may have contributed to the problem.

From borings it woul.d appear that non-uniform compaction may be a site wide

problem,



10.

1.

12.

14.

15.

19.

20,

The use of ;mallcr chipuont and large lifts should be included as a possible
cause.

Secause Bechtel and Canonie both worked extensively in this area we “cel that
this aspect should be investigated. (IMis would reclate also to inspection
effort, controls and space.)

Structural backfill and pit run sands may not have been placed in the correct
areas.

During placement of [ adation footings, the underlying soil may have been
frozen and subscq;cntly heaved.

Frozen soil may have been incorporated in the fill and covered by subsequent
lifcs.

Equipment utilized for small areas may not have becn adequate to achieve the
required compaction. .

Material placement and compaction may not have been properly supervised or
inspected.

Araas of'ro-cxcava:ian may not have been dressed up to blend with materials !
used for trench backfill.

Fill may have been placed during rainy days.

Material may have been placed but not compacted, or test fthucncy required by
specifications may have not been adequate for small areas.

Bechtel inspection was not as detailed or comprchensive as Canonie (lift checks,
time in field).

No qualified soils engineer on site during 1975-1977 backfill operaticns.

No plots of tests made to assure uniform coverage. This may be a specification

-deficiency.

Test location incorrectly called out.
Areas may have been prepared solely for th( purpose of taking a test. <
Test records were not reviewed in a timely [ashion and in the depth necessary

to idantify testing errors.



21. Investigate the refill vs. the primary process of placing soils. There could be
some differences that ciuse the problem.
22. Look hard at the Becutel vs. Canonie performance - why was there a difference
in performance.
23. Flooding sand in trenches was a common practice to achieve compaction. 1t way
be that surrounding clays wore saturated and subsequently softencd resulting in
weak fill and poorly corpacted sands.
24. Bechtel's QC involvement administration and direction of U.S. Testing activities

may have resulted ir inadequate testing procedures.

The above comments do not necessarily provide guidance or limit the extent of

possible concerns or areas of investigation and should not be constructed as such.
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To BwMarguglio, JSC-220A
U 23,
From DEilorn, Midland  J-lAT < c
’ J gonsume:s
Parc October 31, 1978 - Bawer
Lo

SusJccT MIDLAND PROJECT - NRC EXIT
INTFRVILY OF OCTOBER 27, 1978
File: 0.4.2 Serial: 280FQA78 Sevs.Bman,

Commzssonoccy

cc SAfifi, Bechtel - Ann Arbor JLCorley, Midland
WRBird, JSC-2163 GSKeeley, P14-408B
RLCastleberry, Bechtel - Ann Arbot DBi{iller, Midland
TCCooke, Midland JFNewgen, Bechtel

A R T e e e e e e T

The following people were in attendance at the subject exit interview which was
conducted at the end of G. J. Gallagher's inspection of October 24-27, 1978:

CPCo Bechtel NRC
RCBauman WLBarclay R2Cook
TCCooke ABoos GJGallagher
JLCorley RLCastleberry
DEHorn LADreisbach :
GSKeeley PAMartinez !
DBMiller :

BEPeck )
RMWheeler - =

|
Mr. Gallagher stated that the visit was a follow-up on 50.55(e) report of the
diesel generator settlement and that it was also a fact finding visit. The in-
spection consisted of a review of past data, activities in progress and planned
activities for future work. Inspection was performed by review of the FSAR com-
mitments; Specification C-210; Specification C-211; PQCI/IR C-1.02; Dames and
Moore Report of Foundation Investigation and Preliminary Explorations for Borrowed
Materials dated June 28, 1968 and supplement to this report dated March 15, 1969;
preliminary data on diesel generator settlement problem including boring plan,
cross sections of fill, blow count versus the elevation graphs, lab data, settle-
ment data, boring logs, dutch cone logs, weather data and penetrameter readings
in test pits; design drawings C-45, C-109, C-117 and C-~1001; soil tests taken
in the diesel generator building area during construction compiled by B. T. Cheek,
Bechtel QC; observation of soil testing at the test lab and in the field; and
discussions with Bechtel Geo~Tech, Pro‘sct Engineering, Field Engineering, Quality
Control Engineering, U.S. Testing, Con umers Power Company, PMO and QA personnel.
Mr. Callagher stated that he would not handle the findings as noncompliances,
however, they could become items of noncompliance when they are reviewed by his
management.

‘
His findings/observations were as follows:

1. The FSAR'-tntes that during operation, settlement readings will be taken every
90 days. DBecause of the diesel generator settlement ptoblon. this lthuuncy
should be rve-evaluated for adequacy. s s .

- % -
‘/‘ "‘4’. PRI F, ! o s BB e

- — ———— . —— i



3.

6.

’

FSAR Table 2.5-14 "'Summary of Foundation Supporting Seismic Category I Scruc-
tures”" identifics the supporting soil materials under the diesel generator
building as belng coutrolled, cuapactud cohesive soils. llowever, construction
drawing C-109, Rev. 9 and C-117, Rev. 6 identifiecs the material in this area
as Zone 2 material. Zone 2 material is jdentified as random fill described

as any material {ree of organic or other deleterious materials. In the field
a variety of materials have been used for the diesel generator foundation
material, in particular, sands, clay, and lcan concrete, silty sands and clayey
sands. The apparent conflict is that Table 2.5-14 identifies cohesive soils
where, in actuality, cohesionless sands have been utilized. A review of the
records indicate that sands have been used between elevation 594'-608', areas
of elevation 611'-613' and areas between 616'-388'. This indicates the ex-
tent of the variability of the material placed“ er the diesel generator
building foundation. Mr. Gallagher did not feel it was good judgement To use
random material under the support of a structure.

FSAR Table 2.5-21 "Summary of Compaction Requirements” identify vandom f£ill

to require a compaction effort of a minimum of 4 passes with the specified
equipment in this table. This requirement has not been an imposed requirement
of Bechtel Specification £-210 nor an inspection requirement of Bechtel Quality
Control Instruction C-1.02 for backfill. ‘ = .

FSAR section 3.8.5.5 states that settlements of shallow spread footings founded
on crmpacted fill are escimated to be on the order of %" or less. Site Survey
Program has {dentified settlements in the diesel generator building foundation
on spread footings to range from 0.55 inches to 2.30 inches and in excess '
of 3.0 inches for the diesel generator peuestal.

FSAR figure 2.5-47 indicates the foundation of the diesel generator building
to be at elevation 634', according to design drawings C-1001, Rev. 5 it is
{ndicated for the diesel generator spread footings an pedestal foundation
to be at 628'. - i 5 SERE £ s

P A ‘e ’ o

v .u s
> J o BTPrs .y

A. Specification c-210, section 13.7.1 requires all cohesive backfill in the
plant area to be compacted to not less than 952 maximum density as deter-
mined by ASTM D1557 method D which requires an effective compactive effort
of 56,000 foot-pounds of energy per cubic foot of soil. However, section
13.4 Testing requires testing of the materials placed in the plant area

to be performed in accordance with tests 1isted in section 12.4. This
section, in particular section 12.4.5.1, "Cohesive Soils," requires maxi-
mum lab densities to be determined using ASTM D1557 Method D provided

a compactive energy equal to 20,000 foot-pounds per cubmic foot is applied
(Bechtel Modified Proctor Density). To date, the Bechtel Modified Proctor
Density for determining maximum proctor density versus optimum moisture
content has been utilized. This conflict results in an unconservative
method of determining the maximum proctor density and method of assuring
that the required percent compaction is achieved. TIn pnrtichAr. the
actual in-place compaction would be less using the Bechtel Modified Proc~
tor Density as a reference than using the standard ASTM D1557 method D.
This is due to the fact that rhe compative energy exerted using the Bechtel
Modificd Method is less than tne pffort exerted by the standard method D =
example: 20,000 {oot-pounds Versus 56,000 foot=-pounds.




11.

13.
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INCONSISTENCIES DISCOVERED TO DATE E /L & \ A ‘

a q “ /,n‘! - |' '.’
"
1) References: ! L il = sf' .
n'a. )
:Dau & Moore Report (Page 15) g 6\)” ",e‘ jn".‘( ;

a
Aot (b Standard No. 7220-C-501, "Civil & s:ruc:ural Design Criteria" (Page 8)\

1 ','
Xc : \‘j"_-,v "Filling operations shall be performed under the téchnical supervision of a
0 b qualificd Soils Engineer who will perform in-place density tests in compacted
P‘ Ve fill to verify that an materials are placed and compacted in accordance with
recommended criteria.” -~ v

"
na L,
/ Bechtel Field did not have a Soils Engineer on site. oLy £ U'T”u.‘;\ )
“ rﬁ o % C'f‘rf 7 ;/‘

al
j LA

2) References:
/lh‘i‘l

a. Dames & Moore Report (Page 16),‘,,,'
(,»’!0’

b. Bechtel Specs C-210 and C-211

Dames & Moore = "All fill and backiill materials- should be placed at or . ' i
near the op:imum mois:uu content® 1n nutly hdrizontnl "1ifts approximately

'3 six to eight inches in’ loouatr:ichcsl.& 1 *'" &’
o Sl A ", ® oni ) r“
[. };, it 'Bechtel Spees - C-211, SQction 542 Zw”ﬁwﬂmu tin no case shall the un-
ﬁ‘ 1 ;‘t——'— compacted lift thickncu exceed 12 inches." ) \ — A
H" »{ » . of! oK /.,’__"' )
e-.’-:r,il 1@ Obvioualy, these two requirements conflict. ﬁ" ng, ‘,I{-&! % fIJ
i o’ | P gve sars o = R
A“\n A ."l J““l .I‘b/g
‘< /1,(1, ob - P" 5ne /./" @ o> "c! Ve
‘.,"/ ( 3&0 h?crcncu. (b g“‘e' PRz /" '-, ﬂ*;J'g“.'.—.. e
A6 'l .'s'v.. g‘!'} ' o';'.. . q\" 7 "“. Ha? P d
\"‘ {A‘ »"A. Dames & Moore Report (Page 15) ’;’I’a'l?- ﬂ/l Y ! "P‘ /e,ﬁ_.' /s
$ , e L ' " ' 7 . .‘v n .. .
‘. n i) ,.- b. Bechtel Specification C-211 / ‘77"',I¢,‘T° e .,!J’.‘li L
Wty &"\ af e AR
’ (0 Dames & Moorec - "In addition, no compacted soils should be allowed to freez ,.' L
,'\L;a / I:r fill or backfilling oparations are discontinued during periods of cold , -~ :
b,p" weather, it is recommended that all frozen soils be removed or recompacted / R Tl
& prior to resumption of operationms." l‘ i >
. -':vl
Bechtel Spec - "No backfill shall be placed upon frozen surface nor shall ' . :1“f
any frozen mate.ial be incorporated in backfill." s p N » '},ne
(] ol ‘

This does not address the question of removal or recompaction upon ruunptz on."'{ }l £
of wdzk. 0y o




cam—

* IncSnsistencies Discovered to Date
Page 2
4) References:
a. Bechtel Design Standard C-501
b. Bechtel Spec C-211

/)A Bechtel Design Standard - Table of Minimum Compaction Criteria

Purpose of fill - On site
support of structure Sand soil

Percent relative demsity .-

5% (D2049-69) _ 1. iyt
Geld ©¢ jéff e r

ur
Spec C-211, Sectidn 5.5<1 - "Cohesionless (sand) material shall be compacted
to not less than\80% relative demsity.... by ASTM D. 2049"

Spec and Design Standard conflict.

5) References:
},a. Dames & Moorc Report (Page l4)
o

“ b. FSAR Page 2-7

{2
/\1‘: \/ Drawing C-44 b S ] .
G‘V ‘;/

/ ‘V\/ Dames & Moore - "It is recommended that all areas im which the final grade

will be raised by placement of fill be stripped of all topsoil and other
unsuitable soil if any and be thoroughly proof rolled."

FSAR - "All loose in-site sands, soft or compressible clay soils, and
organic soils will be excavated in the Turbine Building area."

L
Bechtel Drawing C-44, Note #4 - "Within the mv('im area shown all loose
removed."

Boring logs show us tha
than 75%.

1 vas not removed, fowever, it may be greater

’
L
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80EP10.1.3
Generst Offices: 212 Wast Michigen Avenue, Jackson, Michigen 49201 « (517) 7880650

January 23, 1980

Mr Tom Newell

Acting District Engineer
PO Box 30028

Lansing, MI 43909

MIDLAND PLANT - SITE DEWATERING

As part of the engineering design to control groundwater elevation in the

area North of the cooling pond, dewatering wells have been installed by
Loughney Dewatering, Ine, Certifizate of Registration under Act 294 attached.
Approximately 138 temporary wells (1-1/2") have been installed since

August 1, 1979. Identification of individual wells, well depth and estimated
pumping rate of each 'series' of wells is provided in the attached data sheets,
Well locetions are identified in the attached drawing entitled "Midland Power
Plaat, Temporary Dewatering Well Locations". :

The dewatering discharge of all wells will be directed to the cooling pond.
As you can see from the data sheets, the flow to the pond will be about 320
gem. Data derived from the temporary dewatering operation will aid in the

design and ojeration of a number of permanent dewatering walls to be installed
at some future date.

The Company requests dewvatering as described above be addressed ir the follow-
ing parts of the draft Midland NPDES permit issued January 2, 1980:

(1) FPact & set
(2) Final Effluent Limitations - Cooling Pond Discharge prior to outfall
001, page 6 of 19.

The dewstering discharge to the cooling pond {s expected to commence January 31,
1980. Unless advised otherwise by Staff, the dewatering discharge to the pond
will proceed as scheduled.

If you have any questions regarding this matter, please let me know.

Tl X Foded

R L fobes BCC  TCCooke/RLBull, Midland

Environmental Advisor DiAndersen, Midland
RCBaumnn, P-lk.k412

(o(] (hang Bek RFGreen, P.14.303

: iniliennrs / TRTh ruvangadam, P.1k.2098
RLF/ksh we



Bechtel Associates Professional Corporation

SUBJECT: MCAR 24 (issued 2/7/78)

Settlement of the Diesel Generator Foundations and Building
INTERIM REPORT &
DATE: February 16, 1979
PROJECT: Consumers Power Company

Midland Plant Urits 1 & 2

“echtel Job 7220
Introduction
This report is submitted to advise of the interim status of the project's
actions relating to the settlement of the diesel generator foundation

and building as described in MCAR 24 and NRC 1482. This report describes

developments and action since Interim Report 3 dated December 27, 1978,

Description of Deficiency

The general diesel generator foundation and building settlements as of
February 2, 1979, are shown in Figures 1 and 2 and Figures 13 through
167" (attached). Figures 15 and 16 have been added since Interim Report A,

(::’:EE show the maximum/minimum time settlement curves for the diesel

generator building and one diesel generator foundation, respectively.
It should be noted that over the last 5 weeks the rate of settlement for

these foundations has significantly decreased.

’

Cogg.ct;vc Action

As discussed in Interim Report 3, preloading of the diesel generator

building area was the selected option for corrective action. The praload

23
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sequence consists of placing granular fill inside the diesel gencrator
building and for a distance of 20 feat outside the building. The level
of prelcad will be brought up in a sequence in the designated areas as
shown in Figures 1l and 12. The maximum expected height of prelcad will

be 20 feet above final plant grada.

The placement of the preload between the diesel generator building and
the turbine building will utilize temporary retaining forms. Because
tha turbine building is located just north of the diesel genarator
building, the preload will extend approximately 19 faeet from the diecel

generator building wall.

The instrumentation installed in and around the diesel genaerator building,
aoj}:hovn in Figures 1 and 17, will monitor settlement and changes in

the soil conditions as the preload is placed. Cross sections showing
elevations of the Borros anchors and pic:oaotors in the diesel generator
building area are presented in Figures 24 and 25. Mr. C.J. Dunnicliff,
our soil instrumentation consultant, is presently preparing a report

summarizing details of installation and monitoring of instrumentation.

Activities Completed Since the Previous Interim Report

1. Monitoring Cracks in the Diesel Generator Building Walls

The existing cracks in the diesel generator building walls have

been mapped to assist in the evaluation of the structure. Strain
gages have been placed at select locations shown in Figures 17 and

18 to monitor changes in crack width during the praloading operations.



3.

On February 2, 1979, the maximum recorded crack width was approximately

28 mils.
Utility Monitoring

The underground utilities passing near and under the diesel genaerator
building are being monitored during the preload cperation. Pipe
profile settlement gage measurements have been taken on selacted
pipelines by Uold-Zoiu. -Dunnicliff & Associates under the direction

of Mr, C.J. Duviicliff, Figure 19 shows the location of all the
surveyed pipclines and the locations of the readout points. Additicnal
profiling of the condensate line under the diesel generator building
will be performed aftaer the preload arers IV, VI, and VII given by

Table 1 of Figure 12,
Soil Exploration

The soil borings and test pits addressed in MCAR 24, Interim Report 3
have been completed. Locations of these borings, pits, and dutch
cone penetrations are shown in Figures 7, 8, and 20, Cross sections
summarizing results of field work in the tank farm and diesel
generator building are prcacatod‘}n Figures 21 through 28. The
pocket penetrometaer readings in the test pits are summarized on
Figures 29 and 30, Results of density and compaction tests made in

the test pits are presented in Figure 3l.

Laboratory soil tests have been performed by Goldberg-Zoino-Dunnicliff

& Associates, Inc. These tests have been made to aid in selecting



the remedial measures to be used in the different plant areas.

These results include data on -nf;:urc content, unit J:isht. plasticity,
gradations, strength, consolidarion, compaction, mineralogy, and

cation exchange capactiy. Graphical summaries of the diesel generator
building soil plasticity, water content, dry unit weight, total

unit weight, and shear strength are presented in Figures 32 through

37.

These tests indicate that the diesel generator building backfill

samples had:

a. Plasticity characteristics from nonplastic to low plasticity
(Figure 32)
' appoximately
b. Moisture content trolmet'!! 2 to 35% averaging about 132

(Figure 35)

¢. Dry unit weights between 96 and 130 e:s. averaging about
120 pef (Figure 34)

d. Total unit weights between 112 and 143 pcf: averaging about
133 pef (Figurae 35)

€. Shear strengths based on unconfined compression test results
a pwxlmdd?
on the samplas obtained ranged from 250 to 3,646 znt X

(Fi ure 36)

£. A shear strength to moisture content relationship as shown in

Figure 37

N~



Additional laboratory tests are being made, including consclidated-
undrained triaxial tests in which consolidation pressures will be
selected to model stress histories that will be experienced in tha

field at the differenct locatiorns.
NRC Inspection Report

In response to the conflicts addressed in NRC Inspection Reports
50-329/78<12 and 50-330/78-12 dated November 14, 1978, FSAR change
notice has been initiated to address Items a, b.\;nd d
listed in Section 4 of Acrivities in Progress for Interim Report J.
Further evaluations of the additicnal items are continuing and will
be addressed in subsequent reports,.

5 See IuseRT A

Activities in Progress

Strengthening of the Turbine Building Wall

The structures in the area of the preload have been wnlucc.iy\

:Bccausc of the close proximity of the turbine building, a temporary

reinforcement of the below grade turbine building wall is required
to support the lateral earth pressure resulting from the praload.
This wall reinforcement consists of a system of tie rods between
the buildings, shimming of the turbins bLuilding wall to existing
structural elements inside the turbine builcing, and adding steal
bracas, buttresses, and composite reinforcement to the existing
turbine building wall., This work will be completed bafore the

praload 1s placed above el 644'~0"
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Preload Operation

Preloading of the ..esel generator building is continuing. As of
Fabruary 2, 1979, the granular f£111 material for the preload has

been placed to the elevation shown in Figure 38,
Cutting of the Condensate Pipelines

The two 20-inch conde..ate lines and two 8-inch condensate lines
showa in Figurc. 9 and 10 have been cut outside the turbine building
wall to prevent potential overstrassing of the pipes during preload.
Continued surveillance will be provided on the cut pipelines and

further evaluation will be provided in subsequent reports.
Evaluation of Field Records

Field density test results are being evaluated to determinae if any

additional work will be required.

Summary of Plant Fill Under Seismic Category I Structvres *

Seismic Category T
Action required !orAﬂ-ﬂ sturctures on plant fill were discussed *
with Dr. R. Peck, Bechtel's consultant in a meeting in Alburquerque,

New Mexico, on December l.éﬂl. A discussion of the current status

Category
of these Seismic w:m:uru is given below. %

a) Tank Farm

Field studies in the tank farm area show genarally stiff to very
stiff clay backfill with some zones and occasional medium to %



very dense sand back{ill over matural soils. Current plans
involve continuin- .. monitor settlements until tanks are completed
and then early 'ocding fcu.dation soils by filling the tanks and
17 measuring structure scttlements until expected additional settle-
o
to tank loading is planned, but settlement measurements will be
continued after compl. .on of preloading.
{ oyt

Eim b) Dies ' Ganerator Building
Chv

ts % be within tolerable limits. No surcharge in addition y
) . o

Field studies in this area indiutc,‘:hc backfill consists *

primarily of very soft to very stiff clay backfill with pockets
and layers of very loose to dense sand backfill over natural
soils. These backfill materials are highly variable in strength,
mo ntur; content, and unit weight, but are relatively uniform
in plasticity and grain size distribution characteristics. The

sands also have relatively uniform grain size distribution.
¢) Diesel Fuel Tanks

Field studies made adjacent to the diesel fuel tanks show loose
to dense sand backfill and stiff to very stiff clay backfill with
some soft zones over natural soils. Settlement of these tanks

will be monitored to observe *he behavior of these tanks.
d) Retaining Walls Adjacent to the Service Wataer Pumphouse

Borings in the retaining wall areas 1ndic.:ﬂkfhto wall may be

supported by stiff to very stiff clay backfill over natural soils.

%



The wall will continue to be monitored to allow further evaluation.

@) Service Water BSuilding Area on Plant Fill

Borings in this area indicate loose to dense sand backfill exists
adjacent to the building. Conditions of the building are under

evaliuation.
f) Service Water Pipes

Borings adjacent to the service water pipes showed scft to very
stiff clay backfill with occasional dense sand backfill over
natural soils. Borings Q-3 through Q-7 indicated some very soft
clay backfill, These conditions are under evaluation. Thase

pipes will be monitored for settlement.

6. Cooling Pond Fill
@219
Since November 8, 1978, the cooling pond has been filled from el SHUNESE
to its current level of 626'-0". Additional filling to the maximum

level of 627'-0" will be aécmluhu after the spring riverflows
b..ino

on Project Schedule
’
According to the present schedulae, tha 10-foot miﬂ* preload stage will
be reached during the middle of March 1979.’ Further preloac operation is
dependent on the structural evaluation at that time. The remv al of the

prelaod material is anticipated in late June 1979. However, the present

preload schedule is not anticipated to impact the scheduled lw load &ates.




Submitted by:

Approved by:
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Bechtel Associates Professional Corporation
#
SUBJECT: HCARAZ-' (issued 9/7/78)
Settlement of the Diesel Generator Foundations and Building
INTERIM REPORTA*i
DATE: February 16, 1979 _¢ y

PROJECT: Consumers Power Company
Midland Plant J¢nits 1 & 2
Bechtel Job 7220

Introduction

This report is submitted to advise of the interim status of the project's
actions relating to the settlement of the diesel generator foundation

and building as described in MCAR 24 and NRC 1482. This report describes

developments and action since Interg.m Report 3, DAED DecemecrR 1‘7. TR, *

Description of Deficiency

The general diesel generator foundacion and building settlements as of 16
AuD 2 AND FuauRes |G Tuesied S
February ' 1979 are shown in Figures | wheewsws® (attached). *—
fe -.Auo' MAVE BaEW ADDED SGamncl (NTERis REPOTT w3, Mm’“& A1
Mt wwmt. FEMEMEANT Loty Fue T vmuu. GesrersToL. WU DiNG Aub A'vn.sr.g.
_— c-tuuu-xq. Qowuq.».; AT SuoULD BC NETED Thd<q
Corrective Action Nia. e
LAST § wiess ewu( Uou.uus: ?;“Qum weet oacgaver

As discussed in Interim Report 3, preloading of the diesel generator
building area was the selected option for corrective actiom. The preload
sequence consists of placing eimmmm granular fill inside the diesel
generator building and for a wimmmmp distance of 20 feet outside the
building. The level of preload will be brought up in a uquchce in the

avu 2
designated areas as shown in Petetwssheien Figures1l, The maximum



QouLn BE LiLwS Tiia 20 FeeT R

expected height of[preload will be 20 feet above final plant grade.
Tue i
However, wiwiee leve Y wisi=de dependest upon the recorded settlement

versus time behavior and the data obtained from the instrumentation

feewvrdwd during the earlier stage of preload.

The placement of the preload between the diesel generator building and
the turbine building will utilize temporary retaining forms. Yewew
Sl e —————— L 0 D 0 s reestewr=taeRigure=1]l €O
prevent ittt everensaisg. Because the turbine building is

located just north of the diesel generator building, the preload bessagn

a?uv,m faeia |0y

Mresemsutidemes will extend en&y-‘-!._tfutu from the diesel generator

B
e e ity .

The instrumentation installed in and around the diesel generator building As
ANT 27

shown in Figure lﬂvill monitor settlement and change:m the soil conditiens %-

as the preload is placed., Mr. C.J. Dunnicliff, our soil instrumentation

e L P

-

’ consultant, is presently preparing a report)|emshezeralled 4nstrumentation.
/ : POMMAL NG DETALS &F w7 TAULAT N Al MONITOL NG F
\"_‘?hc result of this report will be submitted in subsequent feports.
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Activities Completed since ti.. Previous Interim Report A

’

gt~ Jd v

—
-_—

Monitoring Cracks in the Diesel Generator Building Walls

The existing ciicks in the diesel generator building walls have
been mapped '+ sssist in the evaluation of the structure. Strain
82gas have been placed at select locations shown in Figure ‘::m'\B
monitor crack changes during the preloading operations. As of

February 2, 1979, the maximum recorded crack width is approximately

28 mils, O ApPEmGaatEy D MiLs LARGEZ THAL WaAT WAS Fi2eT RELZDED
Tecantee. S WS,

Utility Monitoring

The underground utilities passing near and under the diesel generator
MO NTCcCED
building are being ewemivwes during the preload operation. Full
profile settlement gage measurements have been taken on selected
Svrbwsismn. pipelines . by _3911 and rock instrumntation f
3
under the direction of Mr, C.J. Dunnicliff. Figure B :zovn the
location of all the surveyed pipelines snd the locatiof of the *—
readout points. Additional profiling of the condensate line under

the diesel generator building will be performed after the preload
: (R

.hold points IV, VI and VII shown §n Table 1 of Figure 1. K

)
{

bl



\\\

Soil Exploration

»
As discussed in Interim Report \3, the permanent plant area fill

under and aroun” the diesc. generator building below el 634'-0"

fen Di1s Aot DUTen (o RaETENT 20T
has been investigated by means of R soils boring seogugew———ite ,ﬂ:.',“':““ £

A oo, St @ Stverse PLant Fw.\ : AN AV ? Tt »
L e o e g =se* '

A
“waod w Touwd, T Wro e = Te 7 % PEiNTRoME EL TeELL .
ARz GaMAlC 7, W Ciluntd @& “id. WNGLET A
4. NRC Inspection Report 29 tugevars
Grd 30

In response tc the conflicts aj_{rcssed in NRC Inspection Reports

50-329/78-12 and 50~330/78-12 dated November 14, 1978, am FSAR
“0 R ’1.
change notice has been initiated to(correct the Sxmidwmwimg discrepancies,

e TusERT B e

Further evaluationg of the additional items are continuing and “f

will be addressed in subsequent reports.

Activities in Progress

f/ Strengthening of the Turbine Building Wall

Because of the close proximity of the turbine building, a temporary

I
reinforcement of the &lw grade turbine building vall] is required

to support the lateral earth pressure resulting from the preload.
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Zéul.‘{‘; & e 'Ds,..;sn'\( A CM'PA‘:'N TESTS MADE )

“ME Tesx Vas AL Swows) i fouzes 1 e .. .
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Labornton\tcsaw by Coldberg-Zoino-Dunnicliff and
Acsociates, T01C i et STy e, 1 by Thesp results inslude data

on moisture content, unit vcigh:,pluticity, gradations, strength, consclidation,
compaction, mineralogy and catiom exchange capacity. Graphical summaries

of the diesel generator building soil plasticity, water content, dry unit
weight, Hl unit weight and shear strength are presented on Figures &% 33—'
through S Additional laboratory tests are still being made, including
consolidated-undrained triaxial tests in which consolidation pressures will

be selected to model stress histories that will be experienced in the field

at the different locatious.

5. Olv ClT Absiir aree.

Actions required in other
mq."’\'\

Bechtel' v. in a meeting in Alburquerque, New Mexico on Decemter 8, 1978,

A discussion of current status of thesewesees—is given below,

site areas were discussed with Dr. Ralph Pock

SLamue CQuass |\ Stanecluuwss 10
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TANR_FARM /SH']'
el

Field studies show some softkplay £fill may exist beneath the tank
foundations in this area. Current plams involve contiruing to

monitor settlements until tanks are completed and then preloading 7
—— S 1Y
foundation soils by filling the tanks and measuring structure

. settlements until expected ac’ditional settlements would be within

b~

' tolerable limits., No surcharge in addition to tank loading is

/ FAl lmps o precats

DIESEL FUEL TANKS

Field studies in this area show some loose sand and snfr clav £fiN
adjacent to the tanks. Settlement of these stru tures will be

monitored to determine the effects of this £111 on the tanks.

UNIT 1 AND ONIT 2 MATN AND sh:ﬁ?ﬁﬁsmm:xs
:::: S
/ \\

Pield studies and secilement data indicate some soft clay £111 say

/"" .
eath these trznsforner. foundations., Allowabl®a differential

~

ssttlements these structures canm withstand will be determiued’ from

the nnnufactnf::’si:!;&::;:::ination of the feasid ity of preloading
these areas. Monitoring o tlement in these areas is ltq!~:?ntinund.

SERVICE WATER

Fleld studies in these areas indicate some soft clay £111 exists

beneath service water pirelines at borin;:_L:Thcsc conditions are

under evaluation. \‘ Q'ulﬂoﬁ L Q“,



SERVICE WATER TUTLDING AREA

Fileld studies in this area indicate loose sand fill exists adjacent

ol PRIy | e

condition oyp under evaluation

RETAINING WALLS

Fileld studies and settlement data indicate these walls should continue

to be moniored for settlement to allow further evaluation at a future

time.
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This wall reiniorccucnt consists of a system of tie/ﬁ

attached betweur the buildings, shimming of the turbine building

AL BEueTs TURSue
wall to existing structurakinside che\building. and adding steel

braces,(counterforts,) and composite reinforcement to the existing

turbine bullling wall., Treatertand [his - Ao

@md.will be completed hefore the preload is placed above el 644'-0",

- A Preload Oper«iion
V‘J
W/
» Preloading of the diesel generator building is continuing. As of
4
v\[\‘c" < February 2, 1979, the granular fill material for the preload has
w
(" . !
\"‘Qt‘& “{ been placed to the elevation shown in Figure ¥. o
\
~
&
W
Q." 3. Cutting of the Condensate @mEcSswieeiiesem Pipelines Q

20 AT EASATE,
The two ¥-inch condensate lines and two 8-inch sesasreewwemsy lines

ahown,}n Figures 9 and 10 have been cut cutside the turbine building
PoTerTiAL. NEEYTRESSw6 OF THE

wall to preveﬂt\pipesam during preload. Continued surveillance

will be provided on the cut pipelines and further evaluation will be

provided in subsequent reports.

Togers

_ARffect on Project Schedule

B

PrRELCAD

Based on the current schedule for dwrehwrpe preparation and place-

ment, U T T U T T T bt it cal it s tdany—and removal of the.

o s utnrialxin late June 1979, t
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-, SOIL EXPLORATION , \
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Results of loi.l bo:ingn/f test pits and-dutch—eome—penetrati addruud in‘
the FSAR(Y), Amondment
MCAR #24, Interim Report #3 are presented inl‘p-cnﬁ--w Locatim of these

borings, pin,md dutch cone penetrations are\lhovn on Fig\'fxu 1 through A7 2 \

Cross-sections summarizing results of siw field work in the tank farm_ouud
diesel gemerator wudmmww
mmmhu:u 5 ehmgha% ‘rut pit pocket penentrometer
readings are summarized on Figures wehtough z. Results of density and

compaction tests made ud:at pits are presented in m‘ﬂ-c FSAR QQ.-#)

Laboratory test results coupleted to date br Goldberg-Zoino-Dumnicliff and
e PSARAe*), These teats have beaun mada
Assoc‘ates, Inc. are presented in Apoeadis-d« These results include data
on noisture cchmt. unit night,pluticity. gradations, strength, consolidation,
compaction, mineralogy and cation exchange capacity. GCraphical summaries
of the diesel generator building soil plasticity, water content, dry unit
veight, total unit weight aand shear strength are presented on Figures 22~ 'G
al Zegerdy P A on back ob thuis 4 luat
through 2%;7/Additional laboratory tests are eeédi boing made, including
consolidated-undrained triaxial tests in which consolidation pressures will
be selected to model stress histories that will be experienced in the field
at the different locations.
'
A report summarizing the results of the dutch come work will be prepared by
Dr. R. D. Woods of The University of Michigan. AJreport summarizing the
results of »~ray diffraction and catiom exchange capacity tests will be

prepared by Dr. Donald Gray of The University of Michigan.
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S . change notice has been initiated to correct the loddweing discrepancies
R Tee s wemay %
. T CEOEEEsu— s prop
(Batute Line ) "
- Further evaluationg of the additional items are continuing and

4. NKL inspectlion Report

)

In response to the conflicts addressed in NRC Inspection Reports

50-329/78-12 and 50-330/78-12 dated November 14, 1978, an FSAR

will be addreesed in subsequent reports.

i
Activities in Progress -
' /. EvActvanen oF Fiewp Records - Freld d 1y test results
" are beirg evalualrd focdetermine £ ane ethe rzm_gs!:‘ql }ugl‘__ka
will be required. )
4 /. Strengthening of the Turbine Building Wall X

X

Because of the close proximity of the turbine building, a temporary

- reinforcement of the below grade turbine building wall i{s required :

25,0 “uh

to support the lateral earth pressure resulting from the preload. “.-‘-‘ja" i
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ntrol groundwater elevation in the

ng wells nave been installed by

f Registration under Act 294 attached.
2") have been installed since

vidual wells, well depch and estimated
is provided in the attached data sheets.
ttached drawing enti:led "Midland Power

ions".
be direcied to the cooling pond.
he flow to the pond will be about 320

dewatering ogeration will aid in the
rmanent dewatering wells to be installed

110day woyidodsuy yy

'scribed above be addressed in the follow-
rmit issued January 2, 1980:

Tling Pond Discharge prior to cutfall

1g pond {s expected to commence January 31,
.aff, the dewatering discharge to the pond

1is matter, please let me know.

BCC TCCooke/RLBull, Midland
DLAndersen, Midland
RCBauman, P-1k-L12
RFGreen, P-1L4-303
(~ESeee [TRThi ruvengadam, P-14.209B
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To File

From JEBrunner, P-24-513 éﬂﬁmwv/‘pd'a' CONSUMERS

POWER
Date October 3, 1980 COMPANY
Subject  MIDLAND PROJECT Internal
MINUTES OF 8/29/80 MEETING TO APPEAL NEED FOR Correspondence

ADDITIONAIL BORINGS
FILE: 0485.16 UF1: 002345, 71%01 SERIAL: 9610

cc JWCook, P-14-113A MIMiller, IL&B
TCCooke, Midland JARutgers, Bechtel
GSKeeley, P-14-113B TRThiruvengadam, P-14-400
DBMiller, Midland CWiedner, Bechtel

The meeting was convened at 1:00 pm at the Midland Service Center. The
attendance list is enclosed as Attachment 1. The ageada for the meeting is
enclosed as Attachment 2. Following introductions, G S Keeley summarized
his‘orical events relating to the supply of soils-related information to the
NRC. Keeley indicated that CP Co had submitted information via 50.54(f)
responses, 50.55e reports, meetings and site visits, and responses to requests
for document prcduction covering a period of almost two years (See
Attachment-3).

J D Wanzeck of Bechtel Geotech then described the soil investigation done to
date, all of which excepting information on 59 borings have been supplied to
the NRC in connection with CP Co's proposed soils fix. Wanzeck reviewed past
borings taken to date, test pits, cross-hole shots, and settlement information
as well as other aspects of CP Co's past efforts to develop soils data
necessary to demonstrace the adequacy of the proposed fix. He stated that CP
Co had taken over 900 borings at the Midland site and expressed the opinion
that no additional borings are necessary.

Dr Ralph Peck, Bechtel's consultant, who is an internationally recognized
expert on foundation soils, then discussed the technical basis for Consumer's
conclusion that the pre-load program would provide an acceptable solution ot
the diesel generator building settlemeat problem. Peck, with admirable
clarity and organization, described the pre-load program, the settlements
observed upon surcharging, pore pressurs variations as observed through
piezometer readings and the future settlements which may be predicted based on
an extrapolation of observed settlements. Peck expressed the opinion that the
pre-load approach is universally accepted in the soils field and that the
information directly supplied via pre-loading would accurately predict future
settlement behavior.

A method utilizing results from borings lacks this accuracy, according to
Peck, because of inherent inaccuracies in an indirect approach, and because
the "fxx" would not eliminate all variations in soils parameters below the
diesel generator building. Peck felt that the borings approach would
errcncously predict greater settlements than would be observed.

Peck's presentation was illustrated with charts and graphs showing settlement
measurements and predictions with and without the surcharge, variations in
porewater ;ressure during and after the pre-load, and the luadiang level on

ic1080-0038b100




soils below the diesel generator building as a function of elevation during
the preload. The latter clearly showed that the effective stresses in the
fill up to elevuation 603 under full surcharge load excceded the post-surcharge
effective stresscs upon the fill with the full dead and live loads, including
effects of permanent dewatering. This was documented in Amendment 81.

Peck was followed by A J Hendron, Jr, another noted expert in the field.
Hendron began his presentation with an analysis of inherent errors that can be
expected in settlement computations derived from consolidation tests performed
on best-possible, undisturbed samples obtained from borings. His conclusion
was that the measurement errors inhereat in such an approach would totally
eliminate any value otherwise obtainable.

Hendron then addressed the subject of bearing capacity. He stated that new
calculations which he had recently performed provide a more accurate
prediction of the behavior of the soils from a bearing capacity standpoint
than had past analyses, vhich had excluded certain terms from the bearing
capacity equation. His latest calculations, which included such terms,
demonstrated a factor of safety from a bearing capacity failure on the order
of 6 or 7. The design goal for bearing capacity safety factor is 3. Hendron
concluded that additional borings were totally unnecessary to demonstrate
adequate bearing capacity. This was documented in Amendment 81.

M T Davisson then concluded the technical part of CP Co's presentation with a
discussion of underpinnings - piles and caissons. Davisson stated that the
use of underpinnings was designed to eliminate the need to consider scils
characteristics in plant fill. Additional borings were technically inferior
to the in-place tests under load which would be carried out when underpinnings
are installed. Davisson felt that additional borings would be useless and
misleading. r[his was documented in Amendment 81.

After a short recess, the staff presented its arguments in favor of more
borings. Lyman Heller, US NRC, in a short introductory statement, argued that
the additional borings were not intended to "negate" field data, but only to
supplement it. Heller also argued that the Corps had requested only 18
additional borings, compared with over 90C already taken. Heller further
stated that the staff had been "burned" twice at North Anna by the use of
field data alone.

Joseph D Kane, US NRC/NRR/HCEB, then presented the major substance of the NRR
“-guments. Referring first to the cooling pond dike, Kane stated that a
series of borings and lab tests should be taken to provide the dikes stable
under all conditions and to determine the properties of fill after compaction.

In the area vhere underpinnings would be installed, Kane stated that it was
proper engineering procedure to estimate foundation behavior prior to any
field tests. Kane also stated that borings were necessary because of possible
space limitations if the number of caissons necessary to do the job was under
estimated. lle also expressed concern about megative skin friction being
factored into underpinning design. -

ic1080-0038b100



With respect to the diesel generator building, Kane admitted that [ield
testing was advantageous, but that borings would conf{irm predicted values,
that he was not sure if primary consolidation had been completed, that the
building had settled 4" before pre-load and 3-1/2" during pre-loading, and
that certain observations of piczometer levels taken during the surcharge may
have resulted from crrors introduced by varying the level of the cooling pond.
Kane also mentioned that CP Co had presented only positive effects of
surcharge, and had failed to address 4"-settlement which took place and its
effects on structures. Kane failed to state what connection the latter point
has with the additional borings issue.

After Kane's presentation, the NRR caucaused.

Messrs Vollmer and Knight then questioned the various individuals present.
Vollmer indicated that, in view of the present political climate, he was
somewhat surprised at CP Co's attitude toward not supplying additional
technical information. He inquired of Mr Cook whether or not CP Co's
objections went to the mere necessity of the borings or went to the
possibility that the borings results would be actually misleading and
counterproductive. Mr Cook answered that both points were primary objections.

Mr Knight wanted to know whether or not CP Co had been advised of the
additional borings request when the latest 66 samples were taken. CP Co
answvered in the negative.

Following a discussion on the negative porewater pressure question (during
which there was an exchange between Kane, Peck, Hendron, and Davisson, in
which Peck stated that the results were exactly as he would expect), Vollmer
indicated, though somewhat ambiguously, that the data supplied seemingly
satisfied his concern on the settlement issue. He further stated that new
information had been presented during the meeting and that this should
formally be supplied. Ille stated that if he had to make a decision immediately
he would have to agree with the staff's recommendation.

It was decided that CP Co would supply a sumary of all seils information
including the additional information supplied at the meeting, by 9/15/80. The
meeting was then adjourned.

On the same day as and prior to the above meeting, Mr G Lear (NRC) was shown
pictures of the piping associated with the return of emergency service water,
The part of the piping which is buried along the sides of the emergency
cooling pond was exhibited to Lear using the following photos:

Cartridge 4253 Frome 1965
1966

2057

’ 2058

. 2033

2039

2¢1080-002350100
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Pictures 905
906
907
908
1080
1081

The review of the above photos showed that the pipe was located in an
excavated trench in the berm and not the dike slope. Therefore, a postulated
baffle dike failure precipitated by the trench is not considered to be a
plausable scenario and would not interfere with functioning of the Emergency
Cooling Pond.

'

ic1080-0015H100




Ghl eh FEINT  TumrEaL

NEc pMerr v cF PP 6l

July 31, 1980 = Bethesda
| %

Discussion by R. B. Peck on Preload fill at Diesel Generator Building

e e r—— Ce——— -

No doubt that the fill beneath the giocol generator building does not
meet the control properties of ww' and degree of compaction. Their
properties are nmuch more variable than they should be. However, the

only property that counts is the compressibility of the fill and this has
been greatly improved to the extent that it has now reached a standard

where settlement can be reliably predicted.

The water table at the time cf preloading is significant. The pond

was raised to try to saturate as much of the fill as was feasible. The pond
level came to within 2 to 4 feet of the bottom of the building footings.

In this zone clays would consolidate but sands may not. However, during

the permanent dewatering capillarity will be preserved in the sands. Item

2 of the NRC letter requires "addit'onmal studies to get an independent
prediction of settlement”. However, the requirements of drilling and
sampling cannot be carried out without sample discurbance so that laboratory
tests will indicate compressibilities that are too large and predicted
settlements will consequently also be much too large. Also because of
sample disturbance a large amount of scatter will be found in the rest data
and the scatter and high amounts of settlement will be difficult to answer.
The preload programs carried out at the diesel generator building has
resolved all of this. In fact, if studies had been made prior to preloading
based on laboratory tests of the fill it is conceivable that it would have
been decided to preload the area anyway in order to get meaningful answers.

"
It should ‘4’1 be noted that there has heen no settlement in the year since



the preload fill was removed. Since the present foundation pressures are
now very close to the final pressures, it therefore is clear that the
predictions provided by our analyses are conservative. It can therefore,
be clearly stated that we now know how the builidng will perform and the
trend of settlements so that our predictions are reliable and indeed much

more reliable than could be determined by testing.

The dewatering will provide a further check on the validity of the predictions

so that prior to going into operation there will be further check of settlement.

The concept of not relying on drilling and testing but rather relying on
field performance is not new. It has been used successfully before at the
Kawanee Nuclear Plant. In that case, the initial studies were made based
on laboratory testing of good quality samples and the predicted settlement
vas determined to be 15 inches. However, there was geological evidence

of preconsolildation of the site socils. Based on upper limit values an
estimate of the minimum preconsolidation pressure ﬂl‘{ made and using thJii
a prediction of 1-1/2 inchcs of settlement was determined. By constructing

the foundation mat in segments and then not connecting the segments until about

90 percent of the load was in place.

At the Quanicassee site a similiar procedure u‘;Q used. Jf load test
wvas carried out by drawing down the water table. The induced pore pressures
in the soil and the i‘ulting settlement as the pore pressures dissipated

were measured and the properties of the foundation soils were back figured.

Based on his extensive experience, R. B. Peck stated that he was completelv



convinced that sampling and testing now will y/ve predicted settlements

at the diesel generator building that will be high enough that it will be
difficult to know what to do with them and they will be wrong. The

present prediction, based on preloading, is satisfactory, it ic conservative,
it can be checked again during dewtering and it is the most reliable possible

prediction o] settlement that can be made.

The current “"state of the art™ is fairly good in fairly soft, homogeneous

clays but it is not gocd in precomsolidated scils and compacted fills.

The Corps of Engineers has cormented on the raising of the cooling pond
however, this raising was completz at the time the maximum preload surcharge
was reached and the pond level and surcharge were naintained constant during
the period of maximum prelcad. The purposs of raising the pund level
was to eliminate as much capillarity as possible. The second reason was
to ensure that the piezometers would reuct and would not be influenced by
air-water pore pressures. The raising of the pond reduced the surcharge
load by 3 or 4 feet of bouyaucy. The actual effective stress profile will
be worked out in detail for the conditions during surcharging and after the
builidng is in oparation so that it will be clear what the influence of
this small reduction in surcharge is. It shoula be pointed out that, based
the design criteria, it appears that the equipment live load is 800 psf but
in real it is wach less than this and this will he considernd in the
effegtive stress computations. We need t+now these profiles precisely in
order to better understand the implications of the loss of surcharge due to
3 to &4 feet of buoyancy and the trade off that wae made in order to reduce

capillaricy.

The raising of the pond would have softened dryer lunps of soil which would



*

have permitted reduction in voide. If this had happened it would have resulted
{n time lag and creep. The records show that this did not happen and even if
there is some creep present it is in the recorded settlements and

therefore in the prediction as secondary settlement. There is no basis for
considering that the settlement trend will change in the future, therefore,

extrapolation is possible.

What will be the effect on strength of consolidation of material wet of

gpsinum? T%c present dota indicate some small rehound following removal of
the surcharge, therefore the foundation contact pressure is less than under
the surcharged conditions. The factor of safety must be at least one and

is clearly greater than this. There is experience (Fargo grain elevator)

that even in stiff materials there is non-linear behavior at loads above about
80 percent of the ultimate. Therefore, the factor of safety is clea-ly
significantly larger than one since non-linear behavior has not been recorded.

The factors of salety beneath the generator pedestals will be even greater

because the contact pressure is less beneath :hcn./,Thc settlement be

—

Tooks right. The stresses in the ground during the preload surcharging
decrease slightly with depth. Dewatering will induce a load that increases
with depth. Under the dewatering load the lower materials will be stressed
the most and because that materiazl is further out on the e-log p curve it
will compress less than the upper materials. Additional settelement due to
drawdown, if any, will be small. Even if the stress at depth exceeds the
stresses induced by the preload surcharge, the settlement will have

taken place during the underpinning operations at the auxiliary building so

that it will be quite clear from the record.

We can now be quite confident, from the preload surcharging, settlement and



pore pressure measurements, that primary consolidation occurs in about 2 weeks.
The underpinning will take several months so that any settlement will have

occurred before the work is completed.

COEBO and NRC Comnents on Settlement Evaluation

The pore pressures obl;:qu‘in the fill were smaller than might be expected.

d
This could be due to " "!L over clay zones. The pore pressures were
T2 VST
abhseswed by the pond water level. UWhen the load was removed the pore
pressures droppasd and then recovered. Does this result from excess pressure
in the clay? The clay backfill was in chunks and the cverall permeability was
high so response was fast. The response measured is typical of compacted

bri \

soil. Peck said that the sand was not dense so that of clay lumps

is not likely.

The NRC and Corps concerns are:

1. What will the settlement be doing to dewatering?
2, What i{s the ultimate bearing capacity?

3. What is the overall settlement?

The first item can be answered by dewatering and monitoring the settlement. The
I’

second can be evaluated from load tests. fThc interpretation of the overall

settlement cannot be addressed more reliably than it already has. The

procedures required by the Corps of drilling, sampling and testing are not



due to sample disturbance, as reliable as the present procedure.

Auxiliary Buildin; Undcrginnin!

It 1s not clear what benefit additional borings will provide at the auxiliary
building. The underpinning caissons will be carried into the till and

each will be load tested to 1.5 times 4t~design load. Only vertical

load is carried by the caissons. The till at the base of each caisson can

be examined for assurance that it is satisfactory. The caissons are
designed for end bearing. The Corps agreed that their comments on lateral

loading only apply if the NRC structural people agree that it is rquired.

The NRC will be provided with the basis for the caisson design parameters. At
the service water pump structure a pile load test will be made. The NRC said that

they wanted te}noo the ultimate bearing capacity and time dependent effects.

Rctainin! Wall S:abilitz and Settlement

The Category I wall settled differentially about 1/4 inch right after
construction but has not moved since then. The Corps want to know if the
settlement has resulted i{n unacceptable (Code) stresses in the walls (Have
the Code stresses been exceeded?). They also want to know if there is
anything behind the Category II wall that could affect Category I items
if the wall failed.

Cooling Pond Embankment

The Corps is interested because a failure of the embankment could influence



recreational facilities. Failure might also influence Category I pipelines
and i{f that is possible that portion of the dike should be Category I. They

required borings to demonstrate that the embankment has properties as good as

what were indicated in the design parameters.

The dikes are inspected twice yearly and repairs if any are required, are

recommended. Settlements and pore pressures are monitored.

The dikes were built under a different specification which specified the

equipment and construction procedures.



rOoF ey

SRR AR ARy a0

-y

CC: ~CAHunt
DEMiller
TCCocke
RMWheeler
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NRC Exit on Diesel Foundation -

Gallahger vas asked to follow-up om 50.55(e) Report to fact-find om what brought
it about and what our plans were. Findings which wvon't be infractions, but their
management will evaluate. FSAR commits to checking scttlement every 90 days.

Assumes we will modify as necessary after we take corrective action.

FSAR 2.5-1k gives supporting materials as cohesive controlled fill. Another table
shows clays. Thought it would not be sands. Feels random fills are not good policy.

C-109 and -117 indicate Zone II, this is discrepancy from FSAR fFl.

2.5.21 summarizes compaction requirement. Juires 4 minute passes but not req by

C-210 until added in 1977 and was not imposed. Cl1.02 does not make reference to it.

..US Testing says they were not required to.

This is discrepancy from FSAR #2. 3.8.5.5 shallow footings settlements estimated

to be 1/2" or less. Has to be corrected in FSAR.
Figure 2.5-47, Diesel Generator Building 634 but its at 628.

C-210; =211, 1.02 (QC instr) - C-210 Section 13.7.1 requires all cohesive backfill
to 95% but 13.4 refers 12.4.5.4 to Bechtel Modified Proctor which gives unconservatism.

1.02 is confusing since has to compact to d/fferent reguirements.

-

Dames & Moore 3/69 - recommends 100% and at or near 6" to 8".

p .
Ductbanks and piping under building was locked at and probably effects diff settle-

ment.

Using random fil]l makes it difficult to determine amount of settlement yet it vas

estimated as 1/4". Asked for calculation for basis of estimate bdut has not received.
Crack on east wall. Does not feel these are minor but are flexural cracks and if so
have to correct to meet ACI 318 Section 10.4. Feels Testing people are testing ok.



el & o 4

LRGN TV

Does not believe material was placed as is ind;cutcd. Have low blow counts.

Pond level should and rate should be taken into account on effect on soil.
Should evaluate and effect on EWST main transformer tanks. Diff wvater levels

betveen diesel generator area and BWST area.

Revieved plans for monitoring preload. NRC does not feel this is corrective action.

Says mat foundations are usually used with random fill.

GSKeeley/cg
10/30/78

.
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Bechtel Power Corporation

777 East Eisennower Parkway
0 l 3’*2 ‘ Ann Arbor, Michigan

e Acuress: P O Box 1000, Ann Arbor, Michigan 48106
October 8, 1980

BLC-9839

Consumers Power Company C.C
1945 West Parnall Road
Jackson, Michigan 49201

Attention: Mr. J.W. Cook
Vice President
Projects, Engineering and Comstruction

Subject: Midland Plant Units 1 and 2
Consumers Power Company
Bechtel Job 7220
50.54(f) September Status Report

Attached is the September Status Report giving the status of commitments
made in the responses to NRC 50.54(f) Questions and supplementary
questions from letters, meetings, etc. The structure of the report has
been changed to group items by status code to allow greater visibility
of outstanding items. The following is a summary of the attached report:

Status Codes:()) Ques 1-22(1) Ques 23(1) Ques 24-35(1) Supp. Ques. (V)
Code 1 62 30 0 0
Code 2 4 10 5 4
Code 3 21 11 2 0
Code 4 16 5 5 3
Code 5 ] L " | 2
Total Acticms 111 56 12 9

(1) See first page of status report.
The October Status Report will be submitted by November 10, 1980.

v y yours,

A

John A. Rutgers
Project Manager
JAR/VDP /kes

Attachment: 50.54(f) September Status Report
ce: W.R. Bird ; G.R. Bagle (CPCo/AA); D.E. Horn; G.S. Keeley; B.W. Marguglio .
(all w/a) & r-v
1 ". ” ' 'f‘!'“
Written Response Pequested: No I ,"
0CT 13 18s0
BEBLARD FRIJEST

proriap iy

G




CONSUMERS POWER COMPANY
MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES
STATUS SORT: PARTS I AND 2

Bechtel Power Corporation
October 8, 1980

[ZHELQ



MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES

LEGEND RESPONS IBLE ORGANIZATIONS:
Status Codes: -
1 Complete, verified by quality assurance PD Plant design cPCo Consumers Power Company
PS Pipe stress CPCo QA Consumers Power Company quality
LS Licensing assurance
2 Reported complete, not yet verified GT Geotechnical CPCo PMO Consumers Power Company project
services management organization
3 bue, but not complete. Dates have been CE Civil engineering
reforecast. Original due dates are services
in parentheses. FE Field engineering
QA Quality assurarce
4 Not yet due QE Quality engini-
neering
5 Insufficient documentation in 50.54(f)
files to establish or verify status
Notes:
1. Commitment dates for action items indicated by asterisks (*) have been transmitted to the NRC. These dates will not be
changed without & formal transmittal to the NRC.
2. Questions 1 through 22 action item numbers are basically the same as those used by the diesel generator building tasx
group, but have been modified to acknowledge actior items/commitments made in all revisions of the responses.
3. Question 23 action item numbering is based on the Response to Question 23 submitted to Consumers Power Company via
via BLCE8460, J.A. Rutgers to G.S. Keeley, dated November 14, 1979. These action itea numbers have been modified to
acknowledge action items/commitments made in all revisions of the responses.
4. Questions 24 through 35 action items were identified for the first time ir the April issue of this status report and

will be referred to by the action item numbers established in that issue.

heferences (applicable to Part II only):

Letter from G.S. Keeley to J.A. Rutgers, CPCo Serial 8548, 3/27 80
Commitments made in February 1980 meeting with NRC, Midland, Michigan

[Z9E10
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10/8/80



Aten

1-5*

1-19*

-5

6-6

7-2
7-3
13-%

(13-2]
15-3

MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES

COMMITMENTS PROM QUESTIONS 1 to 35

-
Lo Description Page
Review specifications not included in the 1-5
specificity study initially -8
Complete in-depth review of soil test i-17
results

Monitor the piping between the BWST and 6-1
the auxiliary building

Evaluate the cettlement from Item 6-3 in 6-1
accordance with the procedure described
in Question 17

Make results of continuity checks and
settlement surveys avallable

If further corcective action ls required,
determine corrective measures

Review piping system for seismic response 13-2
from Item 13-6

Prepare additional cesponse to the NRC

Rev

Resp Responsible Due
Org Engineer _Date  Status Status Remarks
QE 790629 5 See Item 23-10
GT 790731 5
CE 5 Ongoling activity
PS 5 Cowplete monitor upon
load test

S See Item 7-1

5 See Item 7-1
PD A. Patel 5

791231 5

Sheet 2
10/8/80



MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Cont inued)

_ltem
-6

48

-9

12-5
13-7
(13-1)

13-8
(13-2)

13-10
{13-2)

13-11
(13-3)

13-13
(13-3)

13-14
(13-3)

13-18
{13-4)

13-19
(13-4)

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Description

Monitor the non-Seismic Category 1 com-
densate storage tanks

fill the BWST with water to perform a
full-scale test of subsurface material

Determine long-term settlement based on
the measured settlement of the loaded
tanks

Review and modify the monitoring fre-
quency for the diesel generator pedestal
markers after 1 year of operation

Pressure grouting of void below the mud
mat of the control tower as required

Review structural design for selsaic
response from Item 13-6

Review Seismic Category I e=quipment for
seismic response from ltem 13-6

Review electrical system for selsmic
recponse from Item 13-6

Conduct a seismic reanalyeis for the
service water pump structure

Review Seismic Category I equipment for
seismic response from Item 13-11

Review piping system for seismic response

from Item 13-11

Review Sei_mic Category I equipment for
seismic response from Item 13-16

Page  Rev
-4 5
4-3 3
-2 3
-2 O

Tbl 0

12-1

13-2 0

13-2 ©

13-2 o

13-2 0

13-2 o

13-2 o

13-3 0

Review piping system for seismic response 13-3

from Item 13-16

Resp Responsible
— Engineer

Org

GT
CeE

CPCo

CE

CE

Ce

J. Wanzeck
5. Rao

J. Wanzeck
S. Rao

R. Zao

8. McConnel

B. McConnel

8. McConnel

B. McConnel

B. McConnel

Due
Date

801130

801130

850101

801231

801031

810201
(801231)

810201
(801231)

861031
810201
(801231)

801231

Status Status Remarks

“ Load test ongoing; results
will be evaluated by
geotech and civil

4 See Items 6-1, 6-3, 6-6, and
31-1. Dwg C-1148 issued for
construction. Load test
to start in 10/80

K Geotech to review load
and predict long-term
settlement based on Items
4-6, 4-8, and 4-9

5

B

W

4

-

4

B

-

4

4

Sheet 3
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC O 10 CFR 50.54(f) RESPONSES (Continued)
PART 11 COMMITMENTS FROM QUESTIONS 1 to 15 (Continued)

Resp Responsible Due
item Description Page Rev Org Engineer Date Status Status Remarks
13-20 Review electrical -rto- for selsmic 13-3 0 CE B. McConne! 8012131 a4
{13-4) response from Item i3-16
1321 Iinvestigate the effect on underground 13-5 0 CE B. McConnel gio1n -
(13-5) wtilities for differential building PS
displacement resulting from Items 13-6,
13-11, 13-16
17-4 Profile the borated water lines by 17-1 2 Ce W Tracked by Item 6-5
optical means
23-37* Consistent with the intent of Items 23-313 5 QA 8012131 ‘o
235-35 and 23-36, QA will review noncon-
formance reports which were open as of
Novesber 13, 1979, or became open prior
to implementation of the improved
Project Quality Assurance Trend
Analysis program as stated in Item 36.
23-40* Design documents, instructions, and pro- 1I-11, 4 FPE,QC 801128 5 Project engineering to
(31 cedures for those activities requiring 23-20, provide list of design
inprocess controls will be reviewed to 23-3n dccuments to PE and QC to
assess the adequacy of existing proce- start this item

dural controls and technical direction.
Engineering review is scheduled for com-
pletion by October 24, 1980, and field
engineering and quality control review
is scheduled for campletion by Nov-
ember 28, 1980,

2%-41" QCls in use will be reviewed to ascer- 1-18, 5 o 801115 4 See Item 23-34
tain that provisions have been included 23-22,
cons’stent with the revised control docu- 23-25
ment, SF/PSP G-6.1, Quality Control
Inspection Plans.

Sheet 4
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MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

ltes

23-42*
(31)
(40)

23-43*

24-1

24-3

24-4

MIDLAND URITS 1 AND 2

COMMITHENTS FROM QUESTIONS 1 to 35 (Continued)

“Description

Design documents, instructions, and pro-
cedures for those activities requiring
inprocess controls will be reviewed

to assess the adequacy of existing pro-
cedural comtrols and technical direction.
Engineering review is scheduled for
campletion by October 24, 1980, and
field oq!-lorl1 and guality control
review is scheduled for completion by
November 28, 1980. Any revisions

2 ired will be completed by January 23,

The impact of Item 41 on com—

pleted work will be evaluated, and appro-
priate actions will be taken as
necessary.

Determine final numsber of ocbservation
wells

Develop frequency for monitoring the
observation wells

Develop system and schedule for moni-
toring sand removal

Evaluate results of temporary dewatering
system to verify design bases

Page  Rev

I-11,
23-22,
23-30

23-22,
23-25

24-21

24-21

24-22

Revise seismic analysis for service water 25-5

pump structure using soil properties
determined by the recent investigation
and any foundation modification

Resp
Org

PE,
FE,QC

8 3 8 R

3

Responsible Due
Engineer = Date Status Remarks

810123
810115
811031 Ongoing activity
81013) Ongoing activity
810131 Ongoing activity
811031 Ongoing activity

Tracked by Item 13-11

[ZHE10
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC OM 10 CFR 50.54(f) RESPONSES (Continued)

PART I: COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due
Item “Description Page Rev Org Engineer _Date  Status Status Remarks
1-21A Modify QOCls based on Item 1-21 NA [ o E. Smith 801115 3 See Items 23-19A, 23-34,
(8009%01) and 23-41
1-23 Incorporate scientific sampling plans for 1-20 Qoc 801115 3 See Item 2)-34. Committed
inspection (791019) statements not yet com-
piled with

13-6 Conduct a seismic reanalysis for the 13-2 0 CE B. McConnel 801115 3

{13-1} diesel generator building (sol015)

13-12 Review structural design for seismic 13-2 0 CE 801231 3

(13-3) response from Item 13-11 (8008131)

13-15 Review electrical tem for seismic 13-2 0 Ce 8. McConnel 810201 3

{13-3) response from Item 13-11 (801231)

13-16 Conduct a seismic reanalysis for the 13-3 0 cE B. McConnel 801215 3

{13-4) auxiliary bulilding (800815)

13-17 Review structural design for seismic 13-3 0 Ce R. Zao 8oi10 3

{13-4) response from Item 13-16 (800930)

147 Analyze the BWST foundation for variable 14-2 S ce R. Zao 801231 3 Analysis ongoing
foundation properties (800831)

14-8 Compare allowable versus calculated 14-5 5 Ce 801231 3 Analysis ongoing
forces and moments at critical sections (800831)
for auxiliary build electrical pene-
tration area and service water pump
structure

15-2 Expand the Midland project structural 15-2 0 cCe D. Reeves 801130 3 Design criteria in CPCo
design criteria for Seisaic c.tcgotx 1 (800831) review
structures to include the differential
settlement effect.

17-5 Analyze buried piping considering the 17-3 S P3 J. Legette 810131 3 Report on method for
probable ultimate settlement. Provide (800801) analysis being reviewed
unigue resolution for any unacceptable
stress conditions for the portion of the
system

17-6 Investigate the excess rounding of ™I 2 P8 J. Legette 810131 3 Same as Item 17-5
profile data 17-2 (800801)

Sheet 6
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

18-1

18-2

18-3

19-1

19-3*

20-1

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

~ Description Page Rev

Perform reexamination of the stresses in 18-1
all Seisamic Category I commnecting piping
between buildings as a normal iteration

of design. Consider stresses induced

by differential settlement after con-

necting pipe and anticipated future
settlement

Perform final analyses to demonstrate 18-2
the margin of acceptability for addi-

tional differential settlement beyond

that expected for the life of the

plant

pesign piping connecting from the diesel 18-2
generator building to the pedestals which
will accommodate the ex, ected future
settlement

Profile pipes in the vicinity of diesel 19-1
generator building after removal of

preload and evaluate as described in

the Response to Question 17

Perform a complete evaluation of safety- 19-3
related piping after completion of the
preload program

Analytically check the Seismic Category 20-1
1 systems affected by settlement for

and nozzle loadings and verify that tw

u‘: within specified or vendor-accepted
limits

Verify piping t loads for systems 20-1
subjected to settlement-induced loads

Prepare additional response to the NRC

Evaluate active valves affected by 20-1
settlement for imposed loads and

reactions; compare to the allowable for
operability

Resp Responsible Due

Org Engineer Date Status Status Remarks

Ps J. Legette 8lolil 3 Same as Item 17-5
(8008G1)

PS J. Legette 810131 3 Same as Item 17-5
(800801)

PS J. Legette 8lolll 3 Dependent on 17-5
(800801)

PS J. Legette 8lol3l 3 Dependent on 17-5
(800801)

PS J. Legette 8lolll 3 Dependent on Item 18-1
(800801)

PS J. Legette 810131 3 Dependent on Item 18-1
(800g01)

PS J. Legette 8iol3l 3 Dependent on Item 18-1
(800801)
810131 3
(800801}

Ps J. Legette 8lol3l 3 Dependent on Item 18-1
(800801)

Sheet 7
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CPR 50.54(f) RESPONSES (Continued)

COMMITMENTS FPROM QUESTIONS 1 to 15 (Continued)

“Description

23-19A* This action modified to include neces-

23-20*

23-25*

23-28*

23-30*
(39)

23-31*

sary revision to QCix resulting {rom
evaluation of surveillance and review
callouts

Field Instruction 1.100 will be supple-
mented by establishing requirements for
demonstrating equipment capability,

including responsibility for equipment
approval, and providing records identi-
fying this capability.

Quality assurance will issue a Nuclear
Quality Assurance Manual amendment to
clarify the requirement that procedires
include measures for gualifying eguip-
ment under specified conditions.

Civil/Structural Design Criteria 7220-
C-501 will be modified to contain the
requiremsents that a duct bank penetra-
tion shall be designed to eliminate the
ibility of the ific size duct
eracting with the structures.

Engineering will clarify specifications
and construction will prepare

{governi the soils compaction equip-

ment) to lement the requirements of

the Nuclear Quality Assurance Manual as
stated In Item 25

Design documents, instructiomns, and pro-
cedures for those activities requiring
inprocess controls will be reviewed to
assess the adeguacy of existing proce-
dural controls and technical direction.
Engineering review is scheduled for
completion by October 24, 1980.

Page Rev
1-18

23-18 5
23-18
23-15 S
23-18 S
“'l‘. S5
23-20,
23-30

Resp Respor- ‘ble Due
Org Engincrer Date Status Status Remarks
Qc E. Smith 801115 3 To be completed when Item
(800%01) 23-41 is completed and
QC Procedure G6.1 is ap-
proved by CPCo. See Itea
1-21A
FE ae1231 3 Awaiting equipment qualifi-
(791204) cation report from geotech-
nical services based on
L®Co NCR
QF 8oiol? 3 Awalting issuance of re-
{8009%02) maining NQAM procedures
needed for the CPCo/Bechtel
QA integration
CE D. Reeves 801130 3 Design criteria in CPCo
(8o0831l) review
CE/FE 801230 3 Dependent on compaction
(800912) report and NQAM
PE C. Russell 801131 3
(801024

Sheet 8
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NASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES {Continued)

Item
23-313*

23~

23-39*
(30)

23-47*

MIDLAND UNITS 1 AND 2

COMMITHMENTS PROM QUESTIONS 1 to 35 (Continued)
T Description
The guality assurance audit and moni- 23-35

toring program will be revised to empha-
size and increase attention to the need
for evaluating policy and procedural
adequacy and assessment of product gqual-
ity. A specialized avdit training pro-
gram will be developed and implemented
to ensure guldance for this revised

approach.
Control Document SF/PSP G-6.1 will be 1-20,
revised to provide requirements for 23-22,

inspection planning specificity and 23-24
for the utilization of sclentific samp-

ling rather thanm percentage sampling.

Engineering will clarify specifications 23-18
and comstruction will prepare procedures
{govern the solils compaction equip-

ment) to lement the requirements of

the Nuclear Quality Assurance Manual

as stated in Item 25.

The audit committed to in our response
to Question 1, Part & and described

in Part 2, Section 5.0 will be conducted
once during the FSAR rereview (com—
msencing March 17, 1980) and again after
completion of the rereview (com-
meacing September 1, 1980).

See Item 23-4 23-9,
23-25
Analyze the effect of differential 26-2

settlement of the diesel generator build-
ing in accordance with ACI 349 as supple-

mented by Regulatory Guide 1.142

S

Resp Respcnsible
Page Rev Org

FE

CE

Due

Date Status

Status Remarks

800912

801115
(800915)

801231
(solel17)

801231
{800901)

8c1231
(801031)

8oi03l
(8009%30)

3

Action completed except
developing audit training

program

SP/PSP G-6.1 has been
submitted for review.
See Item 1-2)

See Item 1-4

[Z24E10
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MIDLAND UNITS | AND 2
MASTER !1S™ OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)
PART I1 COMMITMENTS FROM QUESTIONS 1 to 35 ({Cont inued)

Resp Responsible
se Bescriptios Sege Sov _Omg Engineer

Due
Date

Status

Status Remarks

33-1 Pill the diesel fuel oil tanks with oll 33-2 S ¢C8
prier te preoperationel Lesiing

810831
(800829)

—_—

See Items 4-9 and 6-4
Will be accomplished just
prior to preoperational
testing

Sheet 10
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MIDLAND UNITS | AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)
PART I: COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due
Item “Description Page Rev Org Engineer Date Status Status Remarks
@~ Remove unsuitable material in the tank -3 3 Gt J. Wanzeck 791130 b
farm and replace by compacted fill 5. hao
15-1* Evaluate the differential settlements 15-1 0 cCe 791231 2 Superseded by ltems 26-1
in accordance with provisions of ACI and 26-2. See Item 14-6
318-71 for Seismic Category 1 structures
founded partially upon natural scoil and
partially upon £ill material
17-2 If future profiles show any extreme 17-3 0 ce 750901 2 Superseded by Item 17-5

conditions, analyze the piping system
and make necessary repairs

19-2 Take additional gap measurements between 19-2 0 CE 2 Closed by Rev 5
enbedded sleeves and pipes when surcharge
is removed. Coordinate this information
with the profile data

23-35* Control Document SF/PSP G-3.2. 23-33 5 800815 2 See Item 1-24. PSP G-3.2
Control of Nonconforming Items, is Rev. 6 issued 6/10/80
bel revised to improve the

ng
definition of imsplementing require-
ments for l‘.t“!m repetitive non-

conforming conditions

23-44* PSAR sections are being rereviewed as 23-17, 4 PE 800931 2 See Item 1 ¢
discussed in the Response to Question 23, 23-11
Part 2.

23-45* U.S. Testing will be required to demon- 1I-18, 5 Ce 801001 2 Report submitted to QA
strate to the cognizant engineering rep- 23-27,
resentative that testing procedures, 23-31

equipment, and personnel used for quality
verification testing (for other than NDE
and soils) were, and uc;.c:!‘lo of
providing accurate test ts in
accordance with the requirements of

appl icable design documents.

23-46* A sampling of U.S. Testing's test reports 23-28, 5 CE 801001 2 Report submitted to QA
(for other than NDE and soils) will 23-31
be reviewed by the cognizant engineerina
esentative to ascertain that results
evidence conformance to testing require-
ments and design document limits.
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR S0.54(f) RESPONSES (Continued)

item
23-48"

23-49*

23-50*

23-51*

23-52*

23-53*

25-2

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

—tmecEiption

CPCo will implement overinspection for
soils placement, utilizing a specific
over inspection plan.

CPCo will perform overinspection of the
U.S. Testing soils testing activities
and veports, utilizing a specific over-
inspection plan.

CPCo project management and QA review
field procedures (new and revised) and
CPCo QA reviews OCIs (new and revised)
in line with Bechtel before release.

In 1978, CPCo implemented an overin-
rtu- plan to independently verify

sdequacy of construction and the
Bechtel ion process, with the
jon of civil activities. Rein-
forcing steel and embeds were covered
in the overinspection.

An ongoing effort is improving the *sur-
veillance® mode called for in the QCis

by causing more specific accountability
as to what characteristics are inspected
on

Revise seismic analysis ior diesel
generator building using the soil
wus determined by the recent

igation and any foundation modi-
fications

Revise selsmic analysis for auxiliary

building using the soil properties deter-

mined by the receant investigation and
any foundation modifications

Page Bev

1-11,
i-16

-17

1-19

1-19

I-19

25-3

25-3

™ pechtel verification of this item is not required.

4

Resp Responsible Due

Org Engineer Date  Status Status Remarks
CPCo~ NA 2 " Ongoing activity
o

CPCo- NA 2 " Ongoing activity
QoA
&Ko— NA 2 m Ongoing activity
C!éo—

PMO
CPCo~ NA 2 " Ongoing activity
oa
CPCo~ NA 2 " Ongoing activity
A
Qo NA 2 See Item 23-19A
Ce 2 Tracked by Item 13-6
Ce 2 Tracked by Item 13-16
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Cont inued)
PART I: C_OMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Pesponsible Due
_ltem ~ Description Pege Rev Org Engineex Date  Status Status Remarks
262 Incorgorate in the Nidland pro 2¢-1 S ¢= 2 Tracked by Itea 15-2
standard design criteria the effect of
differential settlement of structures
which are founded partially or totally
on fill
27+ Prohibit final piping connection to the Fig S #PD R. Tulloch 800731 2
diesel rtam building before 27-9
J2/31/8
3i-1 perform full-scale load test by filling 31-2 S 80lile 2 Tracked by Item 4-8

the SNST with water

Sheet 13
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)
PART I: COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

> Resp Responsible Dore
Item Description Page Rev Org Engineer Date  Status Status Remarks
1-1* Pecrform a final review and update of 1-3 1 LS 800101 1
PSAR commitment list
1-2* Review sections of the FSAR determined to 1-4 1 LS 809101 1 Superseded by Item 23-44
be inactive
1-3* Review EDP 4.22 -4 V] QE 790629 1
1-4 Audit action items 1-3 1-4 o QA aol101 1 Superseded by Item 23-44A
1-6* Complete review of the Dames and Moore I-6 GT 790629 )}
report
1-7* Complete review of pertiment portions of I-6 GT,CE 790629 1
FSAR Sectioms 2.5 and 3.8
1-8 Correct settlement calculctions -6 GT 791101 1
1-9 Schedule audits of the geotech sections -7 (1Y 790504 1
on a 6-month basis
1-10* Review drawings for possible effect of -7 CE 790106 1
vertical duct bank restrictions
1-11* actions in response to DRVCL 1-1/8 QE 790518 1
_
1-12* Revise EDP 4-49 to incorporate clarifi- -8 QE 790504 | See Item 23-4
cations and instructions for use of SCN
1-13 Schedule audits of each design disci- -8/9 QA 790504 1
pline calculations on a yearly basis
1-14 Reevaluate construction equipment used I-11 FE 791204 1 See Item 23-20
for compaction
1-15 Assign field soils englineer and soils -1 FE 790501 1
engineer from design section
1-16* Review construction specifications and -11 FE 790629 1 See Item 23-8

procedures to identify equipment
requiring gualification

1-17* Review field procedure PPG-3.00 to ensure 1I-11 FE 790531 1 See Item 23-7A
clarity and completeness
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10/8/80



MIDLAND UNITS . AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR $0.54(f) RESPONSES (Continued)

itzm
1-18

1-20*
1-21*
1-22¢
1-24°
1-25*
3-1*

-1

-2

4-4

“-9

5-1

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Description

Revise PQCI C-1.02 to provide inspection
vather than surveillance and to record

inspections
perform in-depth audit of U.S. Testing

Review all active QCIs for survelliance
callouts

Evaluate documentation (review) call-
outs on QOCls

Complete in-depth review of the Bechtel
trend program .

Conduct QA training

Clarify the Response to Question 352.12
in FSAR Revision 18

Provide criteria for permissible residual
settliement

Provide details of treatment of loose
sands

Take modular measurements upon
removal of preloads for diesel generator
building and other buildings

Use data of Item 4-3 to evaluate the
seismic response of the structures

additional response to NRC for
Items 4-1 and 4-2

rill the diesel fuel oll tank with water
to a full-scale test of the
foundation soil

Monitor the settlement of the structures
(winich were subjected to preload) during
the life of the plant tc provide a
record ot performance

Resp Responsible Due "
Org __ Engineer Date Status Status Remarks
ocC 800801 1
QA 790531 1 See Item 23-15
Qc 790629 1 See Item 23-19
Qc 790629 1 Superseded by Item 23-19
QA 790601 1 See Items 23-18, 23-15,
and 23-36
QA 7964601 1 Superseded by Items 23-16
and 23-17
LS 790531 1
GT 791231 1
CE
GT 790831 1
Ce
GT 791031 1
CE 791130 1 Parti.. Requirement of
Items 13-6, 13-11, 13-16
CE 7908131 1
o
GT 1 See Item 6-4 ~—-
(&%)
-—
GT 1 Ongoing activ . Tequire-
ments in Dwg 94,
Spec C-76
Sheet 15
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MASTER LIST OF COMMITMENTS TO NRC ON 10 CPR 50.54(f) RESPONSES (Continued)

COMMITHMENTS FROM QUESTIONS 1 to 315 (Continued)

~ Description

-1

-2

-3

-7

-1

»-1

-2

12-1

12-2

12-3

12-4

Construct and filll the borated water tank
to make a full-scale test of the founda-
tion soils

Delay the piping comnections to the BWST
until most of the settlement has taken
place under the test load

Use settlement data from BWST to allow
conservative piping comnection design

Evaluate the load test result of the
diese. fuel oil tank and provide precise
corrective measures if required

Remove all unsuitable material im che
tank farm area and replace with
s~itable compacted fill

Monitor the non-Seismic Category I com-
densate storage tanks

Perforas continuity check on duct banks
after completion of preload program

Establish a requirement to realign diesel
:ram. {f manufacturer's tolerance
pitch and roll are exceeded

Monitor the diesel generator pedestal

markers on a 60-day cycle throughout the
construction phase.

Complete one additional boring in the
middle of diesel fuel oil tank area

Complete three additional borings in the
suxillary building control tower area

Complete Table 12-1 for soils investi-
gation and planned remedial measures;
respond to NRC

Provide supporting soil condition for
Selsmic Category 1 utilities

MIDLAND UNITS | AND 2

Page  Rev
6-1 o
6-1 0

[}
6-2 0
6-1 3
6-2 3
7-3 3
8-2 0
8-2 0

12-1 0

12-1 0

™1 1

12-1

™1 0

12-1

O=3

GT
Ce

CE

Resp Responsible Due
Date Status Status Remarks
i Tracked by Item 4-8
1 Tracked by Item 4-8
1 See Itea 4-9
1 Tracked by Item 4-7
1 Tracked by item 4-6
791130 1
800304 1 Requirement shown in
Dwg C-1011, Note 4
NA 1 Ongoing activity.
Requirements in Dwg C-994
and Spec C-76. Included in
Item 5-1
790423 1
790531 1
790531 N
790531 1

Sheet 16
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC UN 10 CPR 50.54(f) RESPONSES (Contlinued)

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

~Description

12-6

12-7

12-8

i3-1

132

13-3a

13-4a

13-48

Provide a detailed description of
planned corrective actions in Interim
Report & of MCAR 24

Perform a continuity check on one con—
duit in each duct bank wade with a hard-
fiber rabbit prior to cable pulling

Measure the gaps bDetween embedded
sleeves and pipes entering the service
water valve pits when the surcharge
is removed

Complete seismic reanalysis of diesel
generator building to account for
current lack of cospaction

Review diesel generator building design
and Seismic Category I equipment piping,
and electrical systems to the enveloped
selismic responses

Conduct a seismic reanalysis to accolat
for revised soil structure interaction
of service water pump structure

Review structural design and Selsaic
Category 1 l—-t. piping, and
electrical systems and incorporate

the seismic responses of the reanalysis
for the service water pump structure

1f significant change of foundation
properties of the auxiliary bullding
result, conduct a seisalc reanalysis;

Review structural design and Seisaic
Category 1 equipment, piping, and
electrical systems and incorporate
the selsaic response of the reanalysis
for the auxiliacy bullding

Page ey

™Il
12-1

™I
12-1
Pg 4
™1
12-1
Pg S5

13-1

13-2

13-2

1

Resp Responsible Due

Org Engineer Date Status Status Remarks

CE 790630 1

FE 800630 i See Item 7-1. Ongoing
activity. See field pro-
cedure FIE 4.500

ce 1

Cce 791031 i Superseded by Items 13-6
and 13-7

Ce 791231 1 Superseded by Items 13-8
through 13-10

ce 791231 1 Superseded by Items 13-11
through 13-1§

ce 791231 1 Superseded by items 13-11
through 13-15

Ce 791231 1 Superseded by Items 13-16
through 13-20

ce 791231 | Superseded z Items 13-16
through 13-

Sheet 17
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MIDLAND UNITS 1| AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFk 50.54(f) RESPONSES (Continued)
PART I: COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due
_Item ~Description Page Rev Oxg Engineer Date Status Status Remarks

13-5 Undergro-nd utilities - Investigace 791231 1 Superseded by Iteam 13-21
the change in differential displace-
sent separately s.r buildings iounded
on fill pending results of selsaic

reanalysis

i4-1 feview the estimated settlement upon 14-1 s Gr sle13 1 Tracked b, Item 4-8
completion of the load “eil [~ogram
of tihe BWST

I ¥ T Anaiv- s fiexible buildisrye for differ- 14-2 o Ce | Superseded by Item 25-1.
st izl settlement based on stiffness See ltem lé4-%

iz the time of distortion. Svaleate
forces due to axcring or distortion
sccovding to Questioa 1S

14-3* significant cracks in ausiliary 14-3 32 cm 790630 1
1ding. f‘eedw ter isclstion valve pits,
and ring fognd:tiom for the BMSTs

14-4* Analyse bulldings sffected by diffe.- 14-4 o <Ce 7908131 | Supsrseded by Item 2%-1.
ential settlcsent for observed diffevr- See iteas 14-2 and 17-6
ential setcliement plus predicted
differential settlement

)s-3 Prupare additional resgcnse to the NRC 14~ ce 7908131 1

791231 1

.

14-6* Acelyse “ha Alesel gemeraior rrilding 14-2 3
for varieb’'s foundation properties by
finite ciement model

16-i* Perform scil boring~ In areas of buried 16-1 s e 790831 1 Deleted in Rev 5. Reguire-

pipes ment to perform borings is
in Dwg C-1146

17-1* Eveluate impuct of the fallure of buried 17-1 o cCe 790629 ! Deleted in Rev 2. Evalua-
nun~£< ismic Category I piping on safety- tion was not requested by
celated structures, foundatioms, and NRC.
equigment

17-3 Prepare additional response to the NRC 790629 1

Sheet i8
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MIDLAND UNITS | AND 2

MASTER LIST OF COMMITMENTS TO N&C ON 10 CFR S0.54(f) RESPONSES (Continued)

3-2*

33

COMMITHENTS FRON QUESTIONS | to 15 (Continued)

~ Description Page
Consultant reports other than Dames & -8,
Moore were comsidered in accordance with 23-7

the guidelines provided in NRC Regula-
tory Guide 1.70, Revision 2. Consul-
tant reports were not attached to the

i
f
:
:
|
:
2

April 3, 1979, midland project 23-8,
engineering group supervisors . all 23-24
disciplines were reinstructed that the
only procedurally correct msethods of

specification changes are
the use of specification
or specification change
motices. This was followed an
interoffice mesorsndua from project

engineer to all ineeri
supervisors on April 12, IM.

Engineering Department Project Instruc- 1-8,
tion 4.49.1 was revised in Revision 2 23-9,
to state, "Under no circumstances will 23-24
interoffice memorands, memoranda,

telexes, THXs, etc be used to change

the requirements of a specification.”

"k

Responsible Due
Engineer Date Status Status Remarks
790518 i
790312 1

IZHE10
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MIDLAND UNITS 1 AKD 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CPR 50.54(f) RESPONSES (Continued)

PART It COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)
Item ~ Description Page
23-4* A review of interoffice memoranda, memo- 23-5,

t21)

(47)

randa, telexes, TWXs, and other corres- 23-9
pondence relating to specifications for
construction and selected procurements

of Q-listed items will be initiated.

The purpouse of the review will be o
identify any clurifications which migit
reasonably have been interpreted as
aodifying a specification requirement
and for which the specification its<lf
was not formally changed. An evaluatlion
will be made to determine tone effuct

on the technical acceptablility, safety
impiications of the potential specifica-
tion modification, and any work that has
Leen or may be affected. i it is
determined that the interpretation may
h2ve affected any completed work or
future wor%, a formal change will be
issued and remedial action necessary

for product lity will be taken in
accordance with approved procedures.

The foregoing procodure will be followed
for aill specifications applying to
conatruction of Q-listed items.

For specifications concerning the
procurement of Q-listed items, the fore-
going procedure will be implemented on

a random sa»pling basis. The sample size
has been established and the specifi-
cation selection has been made.

Review and acceptance criteria fo- the
specifications will be defined by
March 14, 1980.

The review of construction and selected
procurement specifications is scheduled
to be completed by October 1980.

Rev

4

Resp Responsible Due
Org Engineer Date Status Status Remarks
PE 1

Sheet 20
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

PART I:

item

COMMITMENTS FROM QUESTIONS ! to 35 (Continued)

~ pescription Page

23-7*

23-7A*

23-8*

23-9*

23~-10*

If the acceptance criteria are not met,
the review will be expanded to include
other specifications for Q-listed items.
At that time, a revised completion date
will be established.

A study was completed which examined 23-11
current procedures and practices for

the preparation and control of the

FSAR In view of these experiences. Pro-
cedural changes will be initiated by

the revision of or addition to the

engineering department procedures. This
action Is scheduled to be completed

by January 31, 1980.

An interoffice memorandum dated April 12, 23-13
1979, was issued by geotechnical services

to alert personnel of the need to revise

or annotate calculations to reflect

current design status.

Field Instruction PIC 1.100, Q-listed 1-11,
Soils Placement Job Responsibilities 23-18,
Matrix, has been ropcnd and estab- 23-20,
lishes responsibilities for performing 23-30
soils placement and compaction.

Review FPield Procedure FPG 3.000 to 1-11
ensure clarity and completeness

Construction specifications, instruc- 1-11,
tions, and procedures were reviewed 23-18
to tdouu({ any other equipment requiring
gqualification which had not yet been

r-lltld. No such equipwment was

dentified.

» dimensional tolerance study was com- 1-8
pleted using the reactor building spray

pump and ancillary system as the study
mechanisa.

Engineering reviewed specifications not -8
previously reviewed for the specificity
or tolerance studies.

Rev

5

-

Resp Responsible Due
Org Engineer Date Status Status Remarks
£00131 1
GT 790312 1
FE 1
FE 1 See Item 1-17
FE | See Item 1-16
o
PE 1 ey
Fa
~N
1 See Item 1-5
Sheet 21

10/8/80



MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

PART I:

Item

COMMITMENTS FROM QUESTIONS I to 35 (Continued)

«~ Description Page

23-11*

23-12*

23-13*

23-14*

23-15*

23-16*

23-17*

A specific review of the FSAR and speci- 1-8
fication requirements for the gqualifi-
cation of electrical and mechanical com-
ponents has been made as part of the
corrective action relating to CPCo's

so.:s(o) report on component qualifi-

cation.

Quality assurance will schedule yearly 1-8
audits of the design calculational pro-

cess for techniques and actual analysis

in each of the design disciplines.

Audits of ITT Grinnell hanger design and 1-8
CPCo relay setting calculation have been
conducted.

Bechtel project engineering will review -7
design drawings for cases where ducts
penetrate vertically through foundations.

The possibility of the duct being en-

larged over the design requirements and the
effect this enlargement nLhan upon the
structure's behavior will evaluated

by June 1, 1979. Proper remedial

measures will be taken if the investiga-
tion shows potential problems.

An in-depth auvdit of U.S. Testing opera- 1-18
tions, covering testing and implementa-

tion of its QA program, will be coa-

ducted in late April or eavly May 1979,

by Bechtel projec: QA and engineering.

An in-depth training session will be 1-22
given to Midland QA engineers covering

the settlement probles and methods to
fdentify similar conditions in the

future.

An in-depth training session will be 1-22
given to all CPCo and Bechtei QA engi-

neers and auditors to increase their
awareness of the settlement problem and
discuss auditing and monitoring tech-

niques to increase audit effectiveness.

Rev

Resp Responsible Due
Org Engineer Date Status Status Remarks
1
1
QA 1 See Item 1-13
1
QA 1 See Item 1-20
QA 791130 1 See Items 1-25 and 23-17
QA 800229 1 Seve Item 1-25 and 23-16

Sheet 22
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES {Continued)

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

PART 1:
Item “‘Description
23-18* An in-depth review of the Bechtel trend

23-19*

23-21*
23-22*

23-23*

23-24*

program data will be undeirtaken by
Bechtel QA management to assure the
identification of any other similar
areas that were not analyzed in suffi-
cient depth in the past reviews.

Quality control instructions will be
evaluated to ensure that the documen-
tation characteristics which are to be
inspected (i.e., survelllance and
review callouts) are clearly specified.

See Item 23-4

Guidelines for survelllance of testing

operations will be developed and included

in field instructions for the onsite

soils engineer. Engineering/geotechnical

services will develop the guidelines by
November 30, 1979.

Engineering will revise Engineering
g;g;:t-‘nt Procedure 4.22 by December 1,

, to clarify that engineering person-

nel preparing the FSAR will follow the
requirements of Regulatory Guide 1.70,
Revision 2, Standard Format aad Content
of Safety Analysis Reports for Nuclear
Power Plants (September 1975). Speci-

fically, Regulatory Guide 1.70 (Pages iv
and v of the Introduction) requires that

such consultant reports only be refer-
enced with the applicable commitments
and supporting information included

in the text (third paragraph, Page v).
Such a requirement would preclude repe-
tition of this circumstance.

To preclude any future inconsistencles
between the FSAR and specifications,
Engineering Devartment Project Instruc-~
tion 4.1.1 will be revised to state
that all specification changes, rather
than just “"major changes,® will be
reviewed for consistency with the FSAR.

Resp Responsible Due
Page  Rev Org Engineer Date Status Status Remarks
1-22 ) [+]. 1 See Item 1-24
i-18 4 QcC 1 See Items 1-21 and )-22
5 FE 800314 1

23-27 5 GT 791130 1
23-7, 5 PE 791130 1
23-46

D

w

4_‘

L |
23-11 S PE 791130 1

Sheet 23
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MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

Item

MIDLAND UNITS 1 AND 2

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

*~ pescription

Page

23-26*

23-27*

23-29*

23-32*

23-36*

23-38*

In view of Item 6, geotechnical

services will revise Procedure FP-6437
by December 31, 1979, to require that
calculations be annotated to reflect cur-
rent design status.

Engineering Department Procedure 4.37
will also be revised by December 31,
1979, to require that calculations be
annotated to reflect current design
status.

The civil standard detail drawings will
be revised to include a detail showing
horizontal and vertical clearance re-
guirements for duct bank penetrations.
The detail will address any mud mat re-
strictions.

Guidelines for surveillance of testing
operations will be developed and included
in field instructions for the onsite
soils engineer. Engineering/geotechni-
cal services will develop the guideiines
by November 30, 1979, and field engli-
neering will prepare the instructions by
February 29, 1980.

Control Document QADP C-101, Project
Quality Assurance Trend Analysis, is
being reviced to improve the defini-
tion of implementing requirements for
identifying repetitive nonconforming
conditions.

A study was completed by October 31,
1979, to exaaine current procedures

and practicea for the preparation

and control of the FSAR in view of
these experiences. Procedural changes
will be initiated b{ the revision of or
addition to the eéngineering department
procedures.

23-13

23-13

23-1%

23-27

23-313

23-11

Resp
Org

GT

CE

FE

Responsible

Due
Date

Status

Status Remarks

800328

791227

791231

800229

800124

791130

1

Shown in Dwg C-141

See Item 1-24
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MIDLAND UNITS | AND 2

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

PART Iy

Item “Description
2-0 No Action Item
9-0 No Action Item
10-0 No Action Item
11-0 No Action Item
21-0 No Action Item
22-0 No Action Item
28-0 No Action Item
29-0 No Action Item
30-0 No Action Item
32-0 No Action Item
38-0 No Action Item
35-0 No Action Item

Resp

Page Rev Org

Responsible Due
Engineer Date

Status

Status Remarks

NA

-
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)

PART II: COMMITMENTS FROM SUPPLEMENTARY QUESTIONS

Resp Responsible Due
Item * Description Page Rev  Org Engineer Date Status Status Remarks
8-6 Continue involvement of CPCo/Bechtel B 5
consul tants for reviewing remedial
actions
5-7 Monitor service water pump structure B GT 5
a ' plle dispiacement during jacking CE B. McConnel

operation to verify pile dynamic stiff-
ness used in seismic alysis

Sheet 26
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54{f) RESPONSES (Continued)

PART Il: COMMITMENTS FROM SUPPLEMENTARY QUESTIONS R

Resp Responsible Due
Item ‘Pescription pPage Rev Org Engineer pate Status Status Remarks
8-1 Advise Bechtel to commence dewatering A ceCo “ After favorable SER
and underpinning activities
8-2 Develop settlement time rate criteria A GT A10331 4
for all Seismic Category I structures
$-3 Monltor concrete crachs for service water B CE 801031 4 Due date is for incorpora-
structure and auxiliary building ting requirement into draw-
electt ical penetration areas and the ing

feedwater isolation valve pits belore and
after installation of piles and caissons

Sheet 27
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MIDLAND UNITS 1 AND 2
MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)
PART 1I: COMMITMENTS PROM SUPPLEMENTARY QUESTIONS

A Resp Responsible Due

Item Description Page Rev Org Engineer Date Status Status Remarks

8-4 Monitor concrete cracks in the BWST B CE 800630 2 Due date is for incor-
vaive pits and repair an{ observed crack porating requirement into
exceeding the AC] code limits drawing. Dwg C-1148

has been issued.

8-5 CGrout the local gaps between diesel B CE 800407 2 Grouting requiremen’ in
generator building footing and mud mat Dwg C-1147

5-8 Envelope plle stiffness for the seismic B CE B. McConnel 2 Completed seismic model.
analysis of service water pump structu e See Item 13-i1.

8-9 Check the limited clearance between the B PD R. Tulloch 800731 2 See Response to Ques-
service water pipe at the building CE tion 45

penetration

1Z3E!0
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b JOoB 7220
MIDLAND UNITS ! & 2

ORDER-OF-MAGNITUDE -

—————————————————————————————

COST ESTIMATE '

FOR
CORRECTIVE ACTIONS

——————————

s/C FIELD [ENG & HO TOTAL

1. Bearing piles for the Service $ 100,000 $ 300,000 $ 100,000 § 500,000
Water Pump Structure, including
a pile bearing test.

2. Underpinning of Electrical $ 3,250,000 $ 300,000 $ 250,000 § 3,800,000
Penetration Rooms and the
Main Feedwater Isolation
Valve Pits, including pit
temporary supports.

3. Area Dewatering for Under- $ 500,000 $ 150,000 $ 50,000 § 700,000
pinning.

#Contingency plan for temp.
support of Aux. Bldg.:

-initial cost of plan ¢ $ 190,000 $ 10,000 § 200,000
-total cost if required ' (C § 370,000 $ 30,000 § 400,000 ))
4. Chemical Grouting for the $ 1,500,000 $ 200,000 $ 300,000 $ 2,000,000

Railroad Bay of the Aux.
Bldg. and the Diesel Gen.
Bldg. as required, including
a grout testing and specif-
cation program.

TOTAL FOR THESE ITEMS: $ 5,350,000 § 1,140,000 $ 710,000 § 7,200,000
-or=
(¢ $ 5,350,000 $ 1,320,000 $ 730,000 $ 7,400,000 ))

Costs not indicated on this sheet:

1. Diesel Gemerator Bldg. Surcharge

2. BWSTs and Condensate Tanks

3. Diesel 0il Tanks

4. Underground Lzilities

5. Cause {nvestigation and support teo NRC question responses.

AAO - 5/11/79
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Becht&Associates Professiona’Corporation ,7//4,;/

777 East Eisennower Parkway @ Lu['(

Ann Arbor, Michigan

v Aseress: P.O. Box 1000. Ann Ardor, Michigan 48106 J S’(‘J.;"J
& '\}‘ 1;.~ - oV
apral 3, 1980 0 [ 1’; 1~
BLC~- 9081 (”:If o ‘,,_.:" bt u
Consumers Power Company 2” C B2 ”0‘
1945 W. Parnall Road el " Jo
Jackson, Michigan 49201 lo-w,
Attention: Mr. R.C. Bauman S ‘L’,L
Project Engineer i é

({v-“" ( an?
' <
{ LK (’:’ o Subject: Midland Plant Units 1 and 2 71"« ('.

o d o

R

/4. f2 e/l e AM- I* Consumers Power Company (
. = 20 [ Bechtel Job 7220 74
Y R e /S e Cost Increase for Technical
wbal OV Services Agreement C-82
(Y File: 0270, c-82YR

Your approval to increase the cost of Technical Services Agreement (TSA)
7220-C~-82 by $151,000 is requested. The revised total price for this TSA
will then be $306,000. The additional work performed by Goldberg=Zoino-
Dunnicliff and Associates {(GZD) was required to prepare responses to
NRC questions regarding areas other than the diesel generator building
“cC and to implement additiomal recommendations by Consurers Power Company's
T soil consultants. To substantiate this increase, we have provided
- the following cost breakdown for the present billings:
| ,
Cost
|4 bee o Present Billing Items $

1. Office manpower including consulting engineering 11,000
services to 2ssist in planning, installationm,
A, reading procedures, mainteuaance of instruments,
data interpretation, instrument selection,
training of engineering personnel, and program
modification

2. GZD field manpower from April 1979 through January 65,000
1980 to direct installation of sondex and deep ‘
borros anchors in the diescl generator building, !
to direct installation of dsen borros anchors 16
and piezometers in the auxiliary building, to direct
installation of temperature correction devices oa the
v diesel generator building, and to modify and read
existing borros anchors to provide more accurate
settlement readings
¢ 1) l<4-$'c.'-'~ - o Chiwins YA { "_S‘ch be hae, ((.N »
‘C i' cow
25‘ o - C 1.. i B
"l (e < .

) ~
‘;‘c\c.)

SSces _k-# g @il 4,

(i 6 w;cf___,' bt Betins (.I\TL}F‘




e,

3.

4.

3.

1.

2.

3.

L

3.

Bechtel Associates Professional Corporation

3LC- 9081
Page 2

Installation of 20 direct current displacement
transducers (DCDT) to monitor the auxiliary
building and feedwater isolation valve pit during
devatering and underpinning

Full profile settlement gage readings taken for the
condensate pipe and service water in the yard using
closer increments; additional cost for diesel
generator pipe due to closer reading intervals

Supplementary report after completion of surcharging
and reports on sondex system, borros anchors, strain
gage, and full profile gage monitoring resulting
from specification change

Anticipated Future Billing Items through December 1980

GZD engineering services assistance in interpreting data

GZD field manpower to direct lowering of sondex and
deep borros anchors to permanent locations

Contingsncy for rework required om direct displacement
transducers for the feedwater isolation valve pit
before underpinning begins

Future revision to reports
The monitoring of deep borros anchors from Janaury 1980

to December 1980. This cost was included in the cost
increase identified in BLC-8877 dated February 25, 1980

10,000
20,000
10, 00

Cost
s_

13,000
10,000

5,000

7,000 T’
v, 008 *‘f}

-

We have reviewed the GZD billings and have found them to be reasonable for

the work performed or anticipated to be performed.

Your approval on

this addition to the subject technical services agreement s requested
on or before April 7, 1980.

-

Very truly yours,

CCA

V\S_\gﬁ—lq—\ 4
}'. L-I.Cutt b

Project Engineer

LEC/LA/cch
3/26/4

cc:

Response Requestod: Yes

——— - — e L —— -y e

DeB. Miller

T.J. Sullivan
r\. &th"“ L -0

[ Tew

\CL’W&? "\,\\q, ey -

- - ——
-— - 2 - .t -t

i ———— -~ ——

a s e —— e W u
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Genersl Offices. 212 West Michigen Avenue, Jackson, Michigen 49201 « (8517) 788-0650

June 3, 1980

Mr L B Curtis, Project Engineer
‘Bechtel Associates Professional Corp
PO Box 1000

Ann Arbor, M1 L8106

MIDLAND PROJECT
SITE DEWATERING SYSTEM
FILE: B2.4.3 UFI: L2%05%22%0L < TAL: 9092

We have reviewed your letter BLC- and the attached Piping and Iastrumenta-

tion Diagram 7220-M-781, Revisic- ‘or the Site Dewatering System. We have
nc comments.

,9&%1!&_,

for: R C Bauman
Design Production Manager

RCB/TRT/Jm

3cc’ DrPerry
DBMiller/TCCooke
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TABLE 28-1
s 7

Q -
o~ . ‘%§:;§E352511>Av0r590
(f’ age Crack Width
Thickness of

At 5' Spacing for Plain

Member Concrete After 1 Year
(inches) (inches)

6 0.036

12 0.025

18 0.014

24 ¢c.o010

30 0.00s

The values of crack widths in Table 28-1 are based on standard
[ e

humidity and h ':onditxons of Equation 28-1 and appropriate

correction factors given in Reference 4.

It should be noted that for reinforced concrete members, the

size and spacing of reinforcing bars will affect the crack width

and spacing.
™ & L&C
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Cracking Due to(Stresses
w

Direct stresses result from dead loads,
applied loads, and, especially, reversible

loads.

Indirect stresses are induced by strain.
(e.g., differential settlements) ~
L Thavmat =
Cracks in concrete are formed once the tensiie
strength is exceeded. Because of the bond forces
that exist between concrete and the reinforcing
steel, the tensile forces are transferred to the

reinforcing steel.

{ m . _ : |
\ ? There is considerable disagreement among téi/ﬂ ulC’&;i’
Ylbff' theories of ctacﬁing(Z) concerning the sighi- e

~v‘/& K,fxcance of the variables involved, especially
(g —

concarning the distribution of bond stress along

the reinforzsing steei.

The number of cracks that can form depends on the

bond force. When no further cracks can form, and

as the structure is subjected to further direct or

indirect stresses, the existing crack will continue

———

to widen.

C'\M/KH&\. \.. e bey
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Identification of Causes of Cracks in Specific Structures

In this section, an explanaticn for the formation of
cracks found in some of the plant structures (shown in
crack maps of Figures 14.2 through 14.11(1)) will be

presented. "

IBQ most probable :casons4£6; é;;ék formation heve—been - -
desived based on the size, nature, location, and extent

of the cracks and also on the sequence of construction.y/

It showid—wiso-be-noted that concrete is a he:croqeneous/—?ig';}e

material. If concrete were homogeneous and isotropic, ////

one would expect the cracks to form at the section Drf"’
subjected to the maximum bemesme tension. However, due
to the existence of planes of weakness at random sections
in the member, cracks may form at a sectio aw;;\ttom

the section of maximum hiid&aé. N’ Z

1) Cracks in the Service Water Pump Structure

A typical construction sequence for the portion of
the structure on fill is shown in Figure 14.3,

Revision 3.



Shrinkage cracks (marked "S" in Figure 14-3) in

this structure have been identified based cn th
nature, location, and configuration of the cracks

and alsc by comparing the size of the crack with

the value given in Table 28-l1l. From the construction
sequence, it appears that these shrinkage cracks

were formed along the joints of two adjacent pours

of concrete, possibly due to the restraint provided
by the already hardened older concrete on the
shrinkage of the newly poured concrete during the

process of setting.

The letter "L" is used to identify cracks where
structural deformation may have been a dominant
factor in the formation of the crack. This can be
reasonably explained by making a comparative study
of the nature and location of cracks and the

construction sequence.

The differential settlement between the north end

of the structure and interior bearing walls resulted

-

in a redistribution of deficimation in the structure.
The loads from the portion of stricture on fill
under the north end were partially carried by the
cantilever action over the interior bearing walls

of the structure.




As itlie different pours of concrete were placed,

,existing shrinkage cracks widened and possibly

some new cracks formed due to structural deformaticn
with the increase of dead load.
jer e " - al
When the wall in Pour 4 was placcd.,\becauu of its
flexibility, ewe=wbsr was able to move with the
£ill. The backfill material also cowid-hase
provided pamtdial support Lecause the dead locad at
this stage was very low. Therefore, it can bLe
reasonably assumed that no structural cracks were -
formed at this stage, which justifies the abscncc/ m

of structural cracks in llost of the walls bLelow

el 634'-6".

In the case of the two central walls, the porticn
from el +#634'-6" to el +654'-0" was placed in a
continuous pour (Pour 7). It appears, from the
crack pattern of these walls, that structural

cracks were formed due to a combination of shrinkage
and structural deformation caused by lLending
cantilever aL hemdeny cuer /KS ‘Aberie CLrill wal -

agrth edge of this slab at el 634'-6h, wieh fension .-

e W ast Mo aveeter Comele  wornt/t
at the top Mm—th rvaticn that the £ s

meh-orof?x at th‘:‘éop. The crack pattern

also indicates that nost of the cracks are confined



within the height of this pour. From these
observations, it can Le theorized that cracks were
formed at the early stages of setting of the
“oncrete and that the already hardened stronger
concrete wall of the previous pour was carried by
a combination of soil bearing under the wall and
cantilever action over interior Learing wall.

The probable reason for the structural cracks in
the center west wall being larger than those in
the center east wall could be the discontinuity in

the certer west wall helow el :634'-6'.

“he cast and west end walls were constructed by

twO separate pours (Pours 7 and 8) from el +634'~

6" to el +654'-0", Subsequent to the placement of
Pour 7 was shrinkage and structural cracks in this
zone were formed. Structural dcp;rmation due to
cantilever action was similar to that which occurred
at the central walls. lHowever, fewer cracks
occurred in this region because the dead load of

the concrete of Pour 7 was smaller in the cases of
the end walls. When Pour 8 was placed, the rantilever
bending deforma:ion took place in the freshly

poured concrete zone where the concrete was still
weak. This combined with shrinkage resulted in

cracks.



It should be noted that as the southern portiocn of
the east and west end walls were constructed, the
centinuity in the walls made the west and east end
walls more rigid than the two central walls.
Therefore, when the roof slab was poured, the
majority of the dead load from above wus shared Ly
the end walls. This could have caused more cracking
or widening of already formed cracks in Zone §,

and also in Zone 4a (see constructica sequence in

Figure 14-3, dated 2/80).

it is theorized that shear stresses contributed to
the formation of inclined cracks near the cross
wall (runniny east-west, below the slab at el 634'-

6") which acted as « support.

The northern half of the roof slab, the twe roof
beanms running east-west, and the cencrete around
the precast panels were all placed in one con:tinucus
pour. The cantilever bending action of the walls
(explained earlier) induced tensile strain in the
roof slab (due to the added weight) possibly in
the early stages of curing of concrete. The two
cracks rununing north-south near the edges of the
central walls below appear to have been caused by
transverse tension at the top of the slab; whereas
the single (north-south) crack in the eastern bay

could be due to shrinkage induced tension. The

[o
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inclined cracks at th. corner were due to corner
restraint. The short east-west cracks, at the
junctions of tha slab and the walls (north=-scuth)
below, were primarily due to propagation of cracks
already formed in the walls, causeu by the

cantilever action.

Cracks in the Ciesel Generator Building

—

A typical construction sequence for the diesel
generator building is given in Figure 14.2 (dated

February 1980).

As already stated in tihe response to Cuestion lt.(l)
structural cracks in the diesel generator building
walls were caused primarily Ly the restraint on
building settlement pruvided by the vertical duct
tanks at the northern portion of the building
(Figure 7-1, February, 1980). The concrete encased
condensate water lines running under bay 2
(reference: key plan of Figure 28-1, 2/80) also

provided restraint.

In Figure 28-2, settlement data (from Figure 28-1)
cf the building footings have been plotted witl
respect to reference planes a, e, g, and k to
schematically explain the above menticned effect

of duct banks and the condensate water lines.

I



It appears, from the settlement trend (See

Figure 28-2, plane B) that prior to the release of
the duct bank, the building in general was tilting
down towards the south end, whil® the northeast
portion was lifted by the duct banks. Less
settlament of the building akout Lays 2 and I is
alsc indicated in the figure. This can be
attributed to the additional support (restraint

on the building settlement) provided by the
concrete encased condensate water lines running

underneath.

The ahove nentioned tehavicur of the structure
indicates that (except for the center wall) the
east, =ast-center and west-center walls were
subjected to scme limited warping. This would
explain the slight difference in the crack pattern
between the two surfaces of those walls. As there
was no such warping in the center wall, the crack
pattern on both the surfaces of the center wall

is similar and the cracks are more uniformly

distributed around the duct Lank penetrations.

From the construction sequence it apgears that

most of the cracks were formed in Pours 6 and 7

vhile the concrete w2s still weak due to partial




curing. CEy the time walls at the next higher
elevation vere zlaced, the concrete of Pours 6 and
"

7 had gained encugh strength to sStlp further

cropagation of cracks.

The cnange in direction of scie of the cracks
(zrecominantly in the east wall) can be attributed
to ¢nange in the settlement subseguent to releasing
duct banks from the scructure (see Figure 28-2,
p.are C). As the duct banks were cut locse to
allow nmore uriform settlement of the building,

the ncrthern part of the building settled rather
rapidly. This caused the change in relative
deformations which could cause the subsecuent

cracks to change direction.

Fewer cracks were formed in the west wall because
there was no duct bank penetrating thrcugh the
foundation of that wall. This observation further
indicates that cracking in the building was
primarily due to the restraint caused by the duct
banks. The hairline cracks seen in the west wall
were possibly initiated by shrinkage. Those
cracks might have propagated slightly higher cn
the wall due to settlement while the concrete was

still in the early states of curing.

| 3




3) Cracks in Auxiliary Building (Electrical Penetraticn

Areas, Control Tower and Pailroad Etay)

a) Elactrical Penetrations Areas

From the crack-maps in Fiqures l4-4 through
14-7, it can be seen that almost all the
cracks are scattered in location, sheort, and
small in size. Moreover, by comparing the
crack pattern of the twoc faces of the same
wall, it can also be seen that mcst of those
cracks are surface cracks. Based on these
observations, crack formation in these cases
can be attributed tc volumetric changes in
the concrete due to shrinkage and temperature
changes. These cracks have been identified

as "S" in the figures.

Structural ccformation may have contributed

the crack (marked "L®" in Figure 14-5) in the
wall elevation at column line 7.8, west face
looking east (location A). nReferring to the

key plan of Figure 14-5 short-term localized
settlement -ear the corner (H, 7.8) of the
electrical penetration area (location E)

could have resulted in differential displacenent
of supporting walls which, in turn, could

result in the formation of the oLserved

crack.



b)

The lower portion of the crack marked "S/L"

(location C, Figure 14-5) in the wall elevation

at Column "i*, south face looking north,
could have been initiated by shrinkage.
Afterwards, when the wall above el €42'-7"
was poured, further propagation of the same
crack could have occurred due to a shorte
term localized settlement. It should be
noted that the presence of cross-wall at
column line 8.6 made the wall at Column “K*"
stiffer, wherebv this crack was formed at a
section east of line 8.6 Similar cracking
did not occur in the Unit 1 side of the
electrical penetration area as the fill
underneath the Unit 1 area was better, as
indicated by Table 12-1 of Reference 1,

Revision 3.

Control Tower Area

Based on their nature and location, most of
the cracks in this structure appear to be
caused by volumetric changes due to shrinkage
and temperature eff. ts. The vertical cracks
in the middle of the interior walls (at
column lines 5.9, 6.2, and 7.2 locations D)
shown in Fiqure 14.9 were formed due to

shrinkage and temperature effects at the

-

3



control joints. The control joints were
purposely made (planes of weakness) so that
cracking and centraction cculd occur along

these preselected straight lines.

The structural cracks in the control tcwer
floor slab at el 659 at the northeast corner
(between the stair well and the containment
and be.ween co.umn lines G and H, location L,
Figure 14-10) were probably formed due to any
cantilever tending action of the Unit 2
electrical penetration area resulting frow a
short-term settlement of that portion of the
structure. This reasoning is b?sod on the
existence of occasional layers cf very locise
sand in the fill underneath the Unit 2
electrical penetration area (Table 12-1,
Reference 1, Revision 3) which could have
Cuased a short-term settlement of that area.
This could have led to the structure having

to carry the load by cantilever action until
there was a redistribution of load. It appears
from the Item 1 (stated below) contilever action
might have taken place while the control tower
slab, in question, was still in the early
stages of curing. It should also be noted

that:



l. The slab in question was poured in
Cctober of 1978, whereas the rocf slat
at el 695'6" of the Unit ? electrical
penetration areas was ccnpgleted in

August of 1978.

2. The thickness of the slab is 1'-6",
wvhereas the thickness of the adjoining
slabs are greater. For example, the
slab south of line kL and just east of
the control tower wall at column line 7.8
is 3'-8" thick, making this portion of
the electrical penetration slab stronger

than the area containing the cracks.

Therefore, the cantilever Lending action
in the electrical penetration area could
have caused crackiny in the relatively
weaker and unhardened slab, as the
tension was transferred into the concrete

through the reinforcing steel.

c) Railroad Bay

The nature, locations, and sizes of the swall

v number of cracks found in the railroad bay
area (Figures 14-8 and 14-10, locations f)
indicates that they are mostly due to shrinkage,
which could be normally found in any concrete
structure. As reported in Table 12-] of

| Reference 1, Revision 3, the railroad Lbay has

adeguate foundation.



Cracks in the Feedwater Isclation Valve Chanbers

Previocusly inaccessible parts (shown in the
initial crack maps of Figure l4-1]1 dated 9/75) of
these structures were investigated for cracks in
January 1980 and the results were incorporated in
the Figure l4~11, dated February 1980. Results cf
both the initial 2nd final crack mapping indicate

that no siqnificant cracking occurred in this

|
S

structure. The single l0-inch cLack found in the
A

inside wall of the Unit 1 valve chamber (location G)

appears to be a shriinkage crack.

Cracks in the Corated wWater Storage Tank = Fcundations

and Valve Pits

The 10 mil cracks (marked "S" in Figure l4=-1l
locations i) appear to be shrinkage cracks. The
valve pit walls above el 626'-4" were poured abcut

3 months later than the focting. So the already
hardened concret” in the footing provided restraint
on the shrinkage of the newer pariiall, cured
concrele above the footing resulting in the formation

of those cracks.




The construction seguence indicates that the

20 mil crack (location I) was formed at the
constriction jeint. The portion of the valve it
wall (Zones 4 thruugh 8) on the side of the tcrated
heater storage tank r.ng wall, was constructed
after the rest of the structure. Therefore, at

the time of the placement of the cutside pertion

of the valve pit walls, this section was relatively
less rigid as the concrete was still partially
curad. At this stage, any short-term Jifferential
settlewent hetween the older and partially cured
portions of the structures could bhave caused the
crack. According to the results of crack survey

in January 1980, as reported in Table 28-2, the
crack has reduced to 15 mils, which indicates that

some cqualization of sectlement has occurred.

o
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QUESTION 30

You imply in your response to Question 7 that the electrical
duct banks underneath the diesel generatcor building may not
have been designed and/or constructed to seismic Category I
requirements. Clarify whether this is indeed the case. If
true, identify and justify all areas of non-compliance, and
indicate on what basis you conclude that the availability of
on-site power to safety and safety-related eguipment 1is
assured during and following a design basis earthquake. In
this regard, we find that the occasional pas:ing of a "rabbit"
through the duct banks, as discussed in your response,
provides no assurance as to the abilit of the duct bank to
withstand earthquakes. Provide an analysis of the duct
banks using criteria applicable to seismic Category I
structures. Your analysis and discussions should be based
upon "as built" and “"as is" conditions of the duct banks.

RESPONSE

The electrical duct banks which run from the diese. generator
building under the turbine building and enter the auxiliary
building were designed and constructed in accordance with

-seismic Catogosy-l.regquirements, fubwcbey 7.7 1. & -

-

The evaluation of duct banks for seismically induced loads
followed the procedures referenced in FSAR Subsection
3.7.3.12 and available literature, including BC-TOP-4-A, Rev
3. Two types of stresses in buried structures are induced
by earthquake metion.

A) Stress Due to Free Field Seismic Wave> Propagation

The portions of a long, buried structure far from the

ends are assumed to move with th- ground under the
prupagated seismic comprescion a.d shear waves. The
magnitude of the etrain is propo-iional to the site

ground motion velocity anéd acce. 'ration and is inversely
proportional to soil compr ssicn and shear wave velocities.

The value of wave propagation velocity to be used when
calculatini maximum soil strain surrounding a buried
structure is the effective velocity of the ground

motion disturbance past the structure. FPFor rock or

very strong soils, the effective propagation velocity

is equal to the in situ wave propagation velocity as measured
by field or laboratory tests. If the structure is embedded
in a softer layer ot at a shallow depth in uniform soils,

the effective propagation velocity should be taken as the

Revision 5
1l a2 2/80



propagatff? velocity of the underlying competent soil
or rock. For example, the effectLive shear wave
propagation velocity should not be taken as less than
the shear wave velocity at a depth of 400 to 500 feet
or, in any case, never less than approximately 2,000
fps.

The original analysis for the Midland plant used a
shear wave velocity of 1,359 fps for the ducts. The
slower shear wave velocity results in higher stresses
from the analysis, thus making the original analysis
more conservative. Because normal! technigues for duct
bank construction may include using a trench for part
of the form work, as-built dimensions are nct available.
Therefore, the reanalysis was performed using the
minimum duct size. In addition, a parametric study was
performed by repeating the analysis with the duct bank
dimensions increased 10%, 20%, and 50%. The results of
the analyses ace shown in Table 30-1. The results show
very little change due to the duct size and, therefore,
it was not considered critical to precisely control the
overall size of the duct banks.

B) Stress due to Soil-Building Differential Movements

The FSAR commitment in Section 3.7.2.!2 was to design
buried items to remain functional when subjected to
seismic loads combined with other applicable loads. It
was determined that the ducts would be reinforced to
resist the free field-induced strains, but because

there ig no functional reguiremen: to maintain a
pressure boundary at the cduct to building interface,
there was no need to reinforce the duct for the scil/

b ilding differential movement effect<. ToO substantiate
this decision, the absolute building movements at the
auxiliary building interface have been tabulated in
Table 30-2 together with the pos 'ble reduction of area
in the 4-inch conduit due to this movement. ~he bending
and axial strains associated wit!, \hese movements are
shown in Table 30-3, The interTace of the duct bank
igatroo to move at the ent ance to the diesel generator
building and, therefore, w.uld not induce stress into
the duct.

Revision 5
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In conclusion, the free field and building interface
strains are not sensitive to changes in duct size

(Tables 30-1 and 30-3), and the reduction in conduit

area due to soil-building movement is quite small

(Table 30-2). Based on the above evaluation, we conclude
that on-site power will be available to safety and
safety-related equipment during and following the

design basis earthguakes.

(1) Hall, W.J., and Newmark, N.M., "Seismic Design
for Pipelines and Facilities," Journal of the
hquake

chnical Council on Lifeline Eart
-vouE?r 1978
Revision 5
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TABLE 30-1

FREE FIELD
DUCT BANK STRAINS
FOR SHEAR WAVE
AND COMPRESSION WAVE

~—Percent of Yield strain in Reinforcinc steel
Duct Size Einaxng Axial Combined
30 x 34 0.07 8.20 8.27
+10% 0.08 8.20 8.28
+20% 0.09 8.20 8.29
+50% 0.12 8.20 : 8.32
Notes:

zy = yield strain of reinforcing steel = 0.00207 in./in.
f'c = concrete design compressive strength = 3,000 psi
ry = reinforcing steel yield stress = 60,000 psi

C' = shear wave velocity = 2,000 fps

Revision 5
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TABLE 30-2

SOIL/BUILDING DIFFERENTIAL MOVEMENT

(Auxiliary Building at El1 593'=0")

Earthquake
Displacements

E-W
N=S

Vertical

Percent
Absolute Reduction Absolute
Displacement in Area Displacement

0.090" 2.9 0.180"

0.092" 0" v.184"

0.035" 1.1 0.070"

Percent
Reduction
in Area

*Axial movement, no reduction

in area for this direction

Revision 5
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TABLE 30-3

AUXILIARY BUILDING/DUCT BANK
INTERFACE STRAINS

Percent Oof Yield Strain in Reintorcing cteel
Dicection of Eacthguake

Vertical -W N=-S
Duct Size (sending) (Bending) (Axial} Combined
30 % 34 6.4 23.3 209.0 21C.4
+10% 6.7 24.0 209.0 210.4
+20% 6.9 24.3 209.0 210.5

+50% 7.5 25.8 209.0 210.7

Revision 5
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Question 14

For all Seismic Category I structures (including, but not
limited to, the diesel generator building) which are located
on fill, provide the results of an evaluation showing which
structure you predict may experience settlements in excess
of that originally intended, and provide an evaluation of
the ability of these structures to withstand the increased
differential settlement. For the diesel generator building

and /¢
cra

or any Seismic Category I structure which exhibits
EIEQ, evaluate the effects of the existing and/or anti-

cipated cracks on the performance of the intended func

Category I structures at critical locations should be
tabulated and compared to that of allowable stresses as
stated in the appropriate ACI Codes.

|
|
of these buildinas. The calculated stresses for Seismic™

Response

The Seismic Category I structures located completely or
partially on fill are identified in Figur?114-1.

1)

| me—

i y & <
Predicted Settlement \\\ 1&’5(- 1ot hde 9"'1'”““;__ i fa

- L AW Ch - kﬂ"?
The settlement of the diesel gene buildinfa exceedal valus,

r
the predicted settlement in the FSAR.., Other Seismic . raicd
Tategory [ STEGCEtUres do not exceed tﬂh predicted celaake

maximum settlement. For structures founded on guestionable P
fill, the planned remedial actions identified in Table

12-1 (attached to the response to Question 12) will

restore the foundation media to a satisfactory condition

or provide support that is not based on the fill material.
Therefore, it is not anticipated that the settlement of

Seismic Category I structures other than the dlesel

generator building will exceed the ultimate settlement

values shovn in PSAR- o ﬁoﬁ ?“‘ _\pu,*&,‘,\/

5
poA T s
borated water storage tanks, where no corrective o

For
action required, the estimated settlement will be
revie upon completion of the load test program

discussed\ in the response to Question ?‘and also identifi

\ 3\
Ef feot of Differential Settlement \w

The effects of differential settlement within a structure
can be divided into two parts:

a) > Tilting D owd
b) (Curviisz:)JCZéitto;;Isij
155! shaay

Revision 5
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Tilting is of concern_in tall, narraow structures such —7“17 .
s towers and stacks. The plant structures subjected
to differential settlemant do not belong to this class 9
/ of structures. Tilting dces not cause any add.tiop
/ stress in the structure, whereas a curvatureuon
/ will cause additional stresses. Because the“stress due
/ to is strain-induced it is self-limiting in

nature. Therefore, the ultimate strength of the scructural\/
/ mombor_? is not affected by differential settlement.

The @istortion>is also dependent upon the stiffness of
the s cture. For a rigid structure which cannot be
deformed appreciably, the distortion will be reduced by
redistribution of soil bearing pressures.

q diesel generator building exterior walls. In general,
the building was constructed from east Lo west in four
bays. The three solid walls at the north, east, and

i west sides of the building mainly show tilting. Because

\ of the presence of large openings, the south wall did
not have sufficient stiffness until the intermediate

. \ floor was erected and cured. Prior to the construction

' of the intermediate floor, the foundation of the south

' wall was settling due to the weight of fresh concrete

and assumed a slight arch shape. After the south wall

gained the necessary stiffress, additional tilting of
& _the entire building was observed as a result of settlement
W in spite of the
¢ earanc f the south wall, the settlement stresses

W & n e esel generator building are not agreater than a

l
|
\
‘l These observations are verified by the behavior of the
l

\ 4" o = building founded on highly compacted backfill material. ““L‘f
y o'-_;u* / It is also evident that no extensive cracking has been
i f \, Observed, except those cracks caused by .the temporary
2! 4 restraint from the electrical duct banks in the diesel /
ot generator building, indicating no large stress built up
o' q in the structural members. /75!;,4“;
.~ \‘3 .'--' :‘) ,.—--‘——-‘_,\‘_:____——_
s i 3V ms discussed in the interim CPR 50.55(e)) report Laaw
:/Wf A - ated August 10, 1979, the dies¥l—gemerdator building j= o
s ‘o » beton» analyzed tor vnrnblo foundation properties by a '/“'"
el a A nt model. Wmmmramum”/ ' 9,.,
4 N\ ryre ¢
» =9 ") Y The support stiffn i
8 oﬁ‘ ,} ;) magnitude rati®s OF I to 2 a __R were arranged in various :
: (’ “Tompimations. The modulus o _?hum__ngc_uon support L; 7
‘?f; P : ' § |stiffness) is directly proportional to the Young - -
\ - . fém the reébound nah wcwe!
J - ¢ | S
J 4’ i esel generator ng, the actual

e u X
" }‘Y', , Young's modulus r2tio ranges have been determined to Art
/ vary irom 1 to 1.5. basis of the analysis is 71

<
q" gumd .dauuo. e stresses resultin pil
» ro sis

pined and evaluated in

ﬂ“* accordance wuh ACI eguirements, A summary of
( 6 the evaluation is /puu ted in Table 1l4-l.
0"“(-—}I % o T
‘3. -
Auwdnow ol Afwinn.* I ke anll v Revision S

‘Nob disCntrd & QML'M-—, 9%7‘;‘ FML Q. r-4§ 2/80



Evaluation of Cracking

e P
and T b

The diesel generator building, cne fill-supported e |

portion of the service water building, parts of the o

auxiliary building (railroad bay, electrical per tration

rooms, and control tower area), feedwater isalation

valve chamber, borated water storage tanks,%and valve

pits have been examined for cracks in the main structural 4

elements. The identified cracks in these structures ¢

have been mapped. They are presented in Figures 14-2 e

through l4-11. The majority of these cracks are b

shrinkage and temperature cracks, as evident from their

widths and orientation. A
w ' a’.

The maximum crack widthcencountergd.in each structurs ‘

or. or before June 1979 is tabulated below:

%

Maximum
Structure Crack Size (in)

Diesel generator building 0.028
Service water pump structure 0.020
Auxiliary building

Railroad bay 0.010
El ical penetration ar=as 0.020
¢ ontrol tover Yo "‘W«-ew 0.030 (2 locations)

e — S———
. ,‘.ﬂ\

Feedwater isolation valve chambers 0.010
foundatia)
e) Borated water storage tank and
valve pits A 0.020

The structural cracks in the diesel generator building
are located in the lower part of the structure and are
located in the areas around the vertical electrical
duct banks. They were caused by the estimated 1,000
kips of load transmitted IFOM the building to the duct
bank. Since then, the concentrated load has besn
eliminated by isolating the duct Bank from the building. ‘
For details, refer to the response to.Question 7.
In the applicable portions of the service water pump
structure, the structural cracks are ggobagly caused by
rthe

the partial cantilever of the rn part cf
the structure. It is(theorized >that the cracks on the
roof slab are due to the)beénding tension and the cracks

on the walls are due to principal tension caused by

shear.
' Bc&v&xﬁﬁ
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A crack in concrete indicates that the tensile strength
capacity of concrete has been exceeded Because no
reliance is placed on concrete tensile strength in
designing for bending and axial tensile stress, the

4~ strength of the structure (to resist these forces) is __ .
not affected by the crack. The compressive forces can ~ Loy
be transmitted through the crack by bearing and_shear
force by the uncracked concrete or concrete in compression
and reinforcing bars. However, the( stresses.,In {hess . »

. : LI A Qo

.¥alts are small, and only a fraction wr the member { x :
capacity in shear is utilized to resist loads. ~ | Gnyds ol Shey BER

Wherever cracks are caused by loads nct included in the
original design, their widths may be reduced when the
loads are transferred during the remedial action. For
the diesel genera or building, the major scuvce causing
cracking was the settlement restraint created by the
duct banks. Since the isolation of these duct banks
from the structure, the crack widths have been substantially
reduced. The crack sizes in the service water pump

structure have stabilized. This may be due to an _ ~ Parkal
squilibrium state of the cantilever condition” and also fepmr of
due to the additional strength gained from aging of the g ),
concrete. With the planned remedial action of provicing /
pile support at the cantilever portion of the service
water pump structure, certain cracks will reduce in
size. The auxiliary building electrical penetration
areas, which are founded on ques:ionable fill material,
will be underpinned with caissons. This will eliminate
the possibility of any future settlement and development
of additional cracks. F ecs o s Blwe ~

2 ot
) a’f:.dgh r

-

Comparision of Allowable versus Calculated(?;:::g and
Moments at Critical Sections N X«
—

In _FSAR Tag;ga_l;irl9, 3.8-22, and 2.8-27, the calculated
Eorcéy and_moment® for critical load combinations for

the auxiliary building foundations, service vJater
pumphouse, and diesel jenerator building have been
compared with the dllowable forces and momentsi Also,

in FSAR Table 3.8-20, the amount of ( cxﬁfbrccmeifyu——-(7 '

\ required has been compared w;;h_g%e am “reinforcements

\\ptovidcd for representative(walls in the auxiliarx

building. .

These load combinations do not consider the effect of
ditferential settlement. The settlement stresses and
the loading combinations for‘;ng\diosel generator
building are discussed infﬁi?t Z’pf this response.

——




TABLE 14-)

IESEL CENERATOR 3010DING

SUMMARY OF COVERNING LoABS, T - CAPACITY
. FUR PRINCIPAL CONCRETE MEMBERS
; o _Wexieus Calculated loads
(my Ty, o Sewts 4o “
Principal beslptica Axfal ural Shear Refoforcoment , ksl low, Yield Stress
Moaber __of Meaber R -rd  ow) a) () (Al lowable = #5%4 kut) Calculated Stress

Exterior west 2 -6"u30" 7% 8.5 -31.5 0.2 230 o s WY
wall Vertical

felnfur ement

Horlzontal 5.2 -2 6.3 23 ] 6.9 7.83

telnforcement
Exterior west 2°-6"x10"x75" - - 42.5 1.1 © 26.0 2.08
wall footilug relnforcement
Esterior seuth  2'-6"x50"x155° .7 -859 &8 9901 15 46.2 L
wall Vectical

teluforcement

Hor!zonial 2.8 -50.0 66 99 3.3 .70

rel forcement
Exterior south  2°-6"210"x15%" - - 52.8 119 3.4 1.67
wall fo ting reinfor “ement
Eatector morth  2°-6"x50"2155" 19.0 -65.% 15.7 352.9 2.1 .4 1.41
wall Vertical

relaforcement

Horizontal 0 -84 8.5 2.9 1% F L .

reinforcement
Exterior morth  2°-6"wi0'xi5%" - - 8.4 9.5 o 23.% 2.%
wall focting relaforcenent
Exterior caet '-¢ w505 7%' 6.8 -31.6 0.2 2.3 o 16.5 L
wall Vercical

teiafotcement

Worizontal 5.3 -19.1 6.2 21 o l.e nLn

relntorcement
Exterior cast 2°-6"xl0"x)5" - - 433 0.8 o 26.5 2.04

wal footing

relnforcement




TARLE

ARLE 14-1

DIFSFL CENERATOR BULLDING
SUMMARY CF GOVERNING LOADS, RESULTING STRESS, 2MD ALLOMNABLE CAPACITY
FOR PRINCIPAL CONCRETE MEMBEKRS

-
Maximum Calculated loads
"“l Strews In
(§)) 2) (8 )] )
Princinal Description Axtal . weal Sheac’ Relnforcoment |
moabec of Member TR R) (m) () (W) (Allovable = 454
Interior west  1°-6"x30°75° 6.5 -66.2 5.7 a4 21y L 7 2.8
center wall Vertical :
velnfurcement (-‘Shmr Coped h”
vbar - 2
Horlzontsl 12,9 -12.8 .3 461 m.2 0.6
reinforcement
Interior west 2'-6"x50"x75%" - - 8.9 17,1 o 42.1
center wall
foot ing
Inteclor center 1'-6"x50"x75* 8.5 -6b.5% 6.3 3.2 196 2.0
wail Vertical
relnforcement
Morizontal 14,0 -12.8 2.3 .2 16,8 28.6
reinforcement
Interior center 2'-6"x10'x7%' - - 65.9 1s.1 0 4.4
wall footlng reinforcement
Internal cast 1"-6"x50"x 75" 8.5 -6b.) 7.4 3.3 18,5 32.6
center wall vertical
relnivrcement
Hoclzontal 14.0 -12.8 2.4 33 15.8 26.7
relnforcement
interior sast 2'-6"x10"x75" - - 69.7 12.5% 0 42.8
center wall reinforcement
footing
Floor slab 2'-0" thick 22.4 -5 2.3 1o 0 a4
at el 664°-0" v
reinforcement
N-S .y =47 15.8 1%.0 0 46.5
relnforcement
Roof slab 19" thick 1.0 -0 1.8 16,0 1] e
st el b8U'-0" Slab
Ew
relaforcement
NS 2.7 -4).2 15.9 16,0 6.5 36.4

telnforcement

Allow. Yield lug.(-\

Calculated Stress

I.64

1.69

1.3

1.6%

.02

t.26

h.64

I.48

“ o.qf)\)



Table 14-1 (continued)

«Q
it

/e, P te calculuged axial tenston (+) or compression (-)
“te it n is calculated bending moment
/

fr, v 14 calculated N V_ le shear carried by rebar ) — O

to Y.éoe ¢ L+ (1 e obrltned from onc of (he Tolloving condit fone:
il c-u-u-. of maxioue stresses within the poincipal mewber
5. Mexlem stresses of todividual element within the privcipal sember

where

e —

= dead load with settlement eifect
L = live load
E = operating basis carthquake
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AUESTION 26

Your proposed method for re-evaluation of seismic Cateacry I

structures founded partially or totally on fill is not acceptable as
outlined in the response to, Ouestion 13, To provide the information
recquired for our review Jf%e structural analysis nust he based upcn .f"
criteria in Standard Review Plan 3Section 3.8.4 and 3.8.5, or upon

ACI 349 as supplemented by Reaulatory Guide 1.142.

RESPCMSE

For seismic Cateqory I structures which are founded partially

or totally on fill and subjected to differential settlement, the

effect of differential settlement . ill be incocporated into the

“idland project structural desiqn criteria for service load and

seveggenvironnental conditions as follows: /
A) Service Load Conditien S )
male Lv .54 2.05
US 1,050 « 1.28L + 1.054T A 144w LE e
and
U e 1.45 + 18T -
Where
D = Nead loaAd
L = Live load
T = Curulative cffects of temperature,

croop,:hrinkaqa)and differential settlement

26~ | Rewis ior S
1 /%0



The ahove locad combinations take into ccnsideration the effect of
differential settlement on the lona-term serviceability of
the structure and are in compliance with ACI 318«71 code

requirenents,

B) Severe Enviromnmental Condition

U= locD + I.OL +* 1.0“3 - 1.07

and

U= 1,0D+ 1.0L + 1.0E + 1,07

Where NQQN

W s Wind load
A

C = Operating basis earthquake
”~ ¢ ) :'.

™ " . v £ . €- hd . 7

The ahove load combinations exceed ACI 318-71 code requirements
and recoqnize the occurrence of design wind load and operating

basis earthquake for more than once in the life of the plant,

For those seismic Cateqory I structures which are either
supported by adequate backfill or include corrective measures
to transfer the loading directly to the glacial till, the

effect of differential settlement need not be evaluated,

.- - ——

v LV‘S Q.
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For all Cateaory I structlures, the effect of Aifferential
settlement will not be provided for extreme cenvironmental
loads such as tornade or safe shutdown earthquake and abnormal

loads aenerated by a hinh-energy pipe break accidcnt.fzzhco
—— - - // . :

\these are postulated as one-time occurrences. L PN -
- . ‘v

Taking 1nto account the original FSAR criteria and the
additional criteria mentioned above, together with the modifications,
the structures will be able to safely resist all normal

types of lcads and postulated events,

Tc establish a hasis for comparison, the effect of Aifferential
set:lcncntén the diesel qenerator building M“gul be v
analy’bd in accordance with ACI J49 as supplemented by Requlatory -

Cuide 1,142,

2¢-3 /%0



